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CHAPTER-2 SEXUAL REPRODUCTION IN FLOWERING PLANTS

1). What is the function of a filiform apparatus in an angiospermic embryo sac?
(a) Brings about opening of the pollen tube
(b) Guides the pollen tube into a synergid
(c) Prevents entry of more than one pollen tube into a synergid
(d) None of these
Answer: (b) Guides the pollen tube into a synergid

2). Both chasmogamous and cleistogamous flowers are present in
(a) Helianthus	(b) Commelina	(c) Rosa	(d) Gossypium
Answer: (b) Commelina

3). Even in absence of pollinating agents seed-setting is assured in
(a) Commelina		(b) Zostera	(c) Salvia	(d) Fig
Answer: (a) Commelina

4). Male and female flowers are present on different plants (dioecious) to ensure xenogamy, in
(a) papaya	(b) bottle gourd	(c) maize	(d) all of these.
Answer: (a) papaya

5). Which of the following is not a water pollinated plant ?
(a) Zostera	(b) Vallisneria		(c) Hydrilla	(d) Cannabis
Answer: (d) Cannabis

6). In albuminous seeds, food is stored in _______ and in non albuminous seeds, it is stored in _______.
(a) endosperm, cotyledons		(b) cotyledons, endosperm
(c) nucellus, cotyledons		(d) endosperm, radicle
Answer: (a) endosperm, cotyledons

7). Persistent nucellus is called as _______ and is found in _______.
(a) perisperm, black pepper		(b) perisperm, groundnut 
(c) endosperm, black pepper		(d) endosperm groundnut
Answer: (a) perisperm, black pepper

8). The outermost and innermost wall layers of microsporangium in an anther are respectively-
(a) endothecium and tapetum		(b) epidermis and endodermis
(c) epidermis and middle layer	(d) epidermis and tapetum.
Answer: (d) epidermis and tapetum.

9). From among the sets of terms given below, identify those that are associated with the gynoecium.
(a) Stigma, ovule, embryo sac, placenta	(b) Thalamus, pistil, style, ovule
(c) Ovule, ovary, embryo sac, tapetum	(d) Ovule, stamen, ovary, embryo sac
Answer: (a) Stigma, ovule, embryo sac, placenta

10). If an endosperm cell of an angiosperm contains 24 chromosomes, the number of chromosomes in each cell of the root will be
(a) 8		(b) 4		(c) 16		(d) 24
Answer: (c) 16

11). The portion of embryonal axis between plumule (future shoot) and cotyledons is called-
(a) hypocotyls		(b) epicotyls	(c) coleorhizae		(d) coleoptile.
Answer: (b) epicotyl

12).How many pollen mother cells should undergo meiotic division to produce 64 pollen grains ?
(a) 64		(b) 32		(c) 16		(d) 8
Answer: (c) 16

13). From the statements given below choose the option that is true for a typical female gametophyte of a flowering plant.
(i) It is 8-nucleate and 7-celled at maturity
(ii) It is free-nuclear during the development
(iii) It is situated inside the integument but outside the nucellus
(iv) It has an egg apparatus situated at the chalazal end
(a) (i) and (iv)		(b) (ii) and (iii)		(c) (i) and (ii)		(d) (ii) and (iv)
Ans –C

14). Choose the correct statement from the following-
(a) Cleistogamous flowers always exhibit autogamy
(b) Chasmogamous flowers always exhibit geitonogamy
(c) Cleistogamous flowers exhibit both autogamy and geitonogamy
(d) Chasmogamous flowers never exhibit autogamy
Ans—a
15). In a flower, if the megaspore mother cell forms megaspores without undergoing meiosis and if one of the megaspores develops into an embryo sac, its nuclei would be-
(a) haploid	(b) diploid	(c) a few haploid and a few diploid	(d) with varying ploidy.
Ans-b
16). Out of megaspore tetrad, the functional megaspore is-
(a) Any megaspore				(b) middle megaspore		
(c) Micropylar megaspore			(d) Chalazal megaspore
Ans- d 
17). Milky water in green coconut is
a. Free nuclear Liquid endosperm 		(b) Liquid female gametophyte 	 
(c) Liquid nucleus       				(d) Liquid chalaza
Ans –a
18). If a normal plant suddenly started reproducing parthenogenetically, the number of chromosomes of   the second generation compared to the parent will be
(a)One-half     		(b) One fourth     	(c) Double       		(d) Same.
Ans – d
19). While planning for an artificial hybridization programme involving dioecious plants, which of the following step would NOT be relevant: 
(a)Bagging of female flower   		(b) Dusting of pollen on stigma   
(c) Emasculation 			(d) Collection of pollen.
Ans – c

20). In the embryos of a typical dicot and a grass, true homologous structures are:
 (a)Coleorhiza and coleoptile     		(b) Coleoptile and scutellum       
(c) Cotyledons and scutellum 			(d) Hypocotyl and radicle
Ans –c
21). A dicotyledonous plant bears flowers, but never produces fruits and seeds. The most probable cause for the above situation is 
  (a)plant is dioecious and bears only pistillate flowers
 (b) plant is dioecious and bears both pistillate and staminate flowers
 (c) plant is monoecious 
 (d) plant is dioecious and bears only staminate flowers
Ans—d
Assertion and Reasoning based Questions (Question No. 21 to 30)
In each of the following questions, a statement of Assertion is given followed by a corresponding statement of Reason just below it. Of the statements mark the correct answer as:
 (a) Both Assertion and Reason are true and the reason is the correct explanation of the Assertion.
 (b)Both Assertion and Reason are true and the reason is not the correct explanation of the Assertion.
 (c)Assertion is true and Reason is false. 
(d)Both Assertion and Reason are false.
21). Assertion-. Maize is an albuminous seed. 
Reason-. Its endosperm is completely absorbed by its growing embryo.
22). Assertion. The megaspore mother cells divide by meiotic division to produce four microspores.    
Reason. Megaspore Mother Cells (MMC) are triploid and megaspores are haploid. 
23). Assertion-- 7-celled, 8 nucleate and monosporic embryo sac is most common type of embryo sac in dicotyledonous plants. 
Reason-- It was discovered first time in plant Polygonum. 
24). Assertion. Female gametophyte in angiosperm is eight nucleate. 
Reason- Double fertilization occurs in angiosperms.
25). Assertion. Parthenogenesis is an apomixis where seeds are developed from unfertilized female gamete.
Reason. Parthenogenesis always occurs by the application of chemicals. 
26). Assertion. Pollen grains, in case of hydrophily, are covered by mucilaginous/oily layer.  
Reason. Mucilaginous is a viscous sticky substance that protects the pollen from water. 
27). Assertion. Exine of pollen grain is comprised of sporopollenin which is resistant to high temperature, strong acid or alkali.
Reason. Sporopollenin is absent in the region of germ pore.
28). Assertion. In Ophrys one petal of the flower bears an uncanny resemblance to the female bee. 
Reason. Two closely related species competing for the same resource can coexist simultaneously.
29). Assertion. Majority of insect-pollinated flowers are large, colourful, fragrant and rich in nectar.
Reason. Insects are attracted to flowers by colour, fragrance and or nectar.
30). Assertion. The continued self-pollination results in inbreeding depression.
Reason. The devise to present self-pollination is the production of bisexual flowers. 

Answer Assertion and Reasoning based questions: -
21-c     22-d     23-a     24-b     25-c     26-a    27-b    28-c    29-a     30-c
                                                  


SECTION B (2-mark questions)
31). In angiospermic plant before formation of microspore , microspore mother cell undergo cell division-
(a) Name the type of cell division.
(b) What would be the ploidy of the cells of tetrad?
Ans. (a) meiosis  (b) haploid
32). Outer envelope of pollen grain is made of a highly resistant substance. What is that substance? At which particular point the substance is not present?
Ans. Sporopollenin; at germpore sporopollenin is absent.
33). Fruits generally develop from ovary, but in few species thalamus contributes to fruit formation.
(a) Name the two categories of fruits.
(b) Give one example of each.
Ans. Two categories of fruits are
(i) True fruits e.g., Mango
(ii) False fruit e.g., Apple
34). Among the animals, insects particularly bees are the dominant pollinating agents. List any four characteristic features of the insect pollinated flower.
Ans. i. Flowers are large. ii. Colourful petals of flower. iii. Presence of fragrance.
iv. Rich in nectar.
35). Differentiate between geitonogamy and xenogamy.
Ans.
	Geitonogamy
	Xenogamy

	1. Transfer of pollen grains from 
the anther to stigma of one flower to
other flower of the same
plant
2. Does not provide opportunity
for gametic recombination.
	1. Transfer of pollen grains from 
anther to stigma of one flower to other flower of different plant.
 
2. Provides opportunity for gametic
recombination.


[image: ]36). a) In the given figure-1 of a dicot embryo, label the parts (A) and (B) and give their function.

Ans. A = Plumule to form shoot system                   B = Cotyledons for storage of food
b) Name the parts A, B, C and D of the anatropous ovule (Figure 2) given above.
Ans. A = Micropyle, B = Outer integument, C = Nucellus, D = Embryo sac
37). Even though each pollen grain has two male gametes. Why are at least 10 pollen grains and not 5 pollen grains required to fertilize 10 ovules present in a particular carpel?
Ans. Because one male gamete is involved in syngamy. i.e. fusion of male gamete with egg cell and other male gamete is involved in formation of PEN. So one pollen grain is involved in one double fertilization.
38).Why pollen grains can remain well preserved as fossils?
Ans. Pollen grains are well preserved as fossils because the exine of the pollens is composed of a chemical- sporopollenin which can withstand high temperature, strong acids and alkalises and strong enzymes.
39). How are the cells arranged in an embryo sac?
Ans. An embryo sac is a 7 celled and 8 nucleated structure. At the micropylar end are present a group of three cells; two synergids and one egg cell. The chalazal end consists of three cells called antipodals. There is a central cell with two polar nuclei.
40). Why are cleistogamous flowers invariably autogamous?
Ans. In a cleistogamous flower, the flower never opens and when the anther dehisces in the bud the pollen grains fall on the stigma of the same flower and thus it is strictly autogamous.
41). State any one advantage and disadvantage of pollen grains to humans.
Ans. Advantage: Pollen grains are rich in nutrients and therefore pollen tablets are used as food supplements.
Disadvantage: Pollens of many species cause severe allergies and bronchial afflictions leading to chronic respiratory disorder.
42). State the characteristics of insect pollinated flowers.
Ans. The characteristics of an entomophilous flower include:
*Petal and sepals well developed with attractive colours to invite insects.
*Flowers are normally bigger in size with strong odour.
*Flowers are large, sticky and bright coloured .
* They have nectar glands to attract insects.
43). Differentiate between chasmogamous and cleistogamous flowers.
Ans.
	Chasmogamous flower
	Cleistogamous flower

	1. The flowers are conspicuous. The anthers and the stigmas are exposed.
	1. The flowers are small and inconspicuous. The anthers and stigmas are never exposed.

	2. Both self and cross pollination can occur.
	2. Only self-pollination is possible.


44). Which type of pollination ensures the arrival of genetically different pollen grains to stigma?
Ans. In xenogamy pollens from a different plant of the same species pollinate the stigma and thus ensure the arrival of genetically different types of pollen grains on to the stigma.
45). What relationship exists between a species of moth and Yucca plant?
Ans. There exists a relationship between moth and Yucca plant. The moth deposits its egg in the locule of the ovary and in turn pollinates the flower of the plant. The larvae develop from the eggs as the seeds start developing.
46). What are cleistogamous flowers? Can cross – pollination occur in cleistogamous flowers? Give reason.
Ans. In some angiospermic plants eg.Commelina, Oxalis ,etc. flowers are bisexual & they never open. This condition is called cleistogamy & flowers are called cleistogamous. Cleistogamous flowers are self – pollinated & to ensure this they never open. Hence, cross pollination is not possible.
47). What is apomixis? What is its importance?
Ans. The development of reproductive propagules without meiosis & syngamy is called apomixis. It is asexual reproduction that mimics sexual reproduction. It produces plants with hybrid character at lower rates.
48). List the advantages of pollination to angiosperms?
Ans. Pollination leads to fertilization , production of seeds & fruits which are necessary for continuity of life.
i) It is important for producing of new varieties of plants.
ii) It is important for production of hybrid seeds.
iii) It helps in genetic recombination in plants.
49). Name the product of fertilization that forms the kernel of coconut. How does the kernel differ from coconut water? 
Ans. Endosperm forms the kernel of coconut. Coconut water is free nuclear endosperm whereas kernel is cellular endosperm.
50). Some angiosperm seeds are said to be ‘albuminous’, whereas few others are said to have a perisperm. Explain each with the help of an example.

Ans. Some angiospermic seeds are albuminous as they retain endosperm even after embryo development, i.e. not completely consumed by embryo, e.g. wheat, maize, castor. While in some angiospermic seeds remnants of nucellus are persistent which is referred to as perisperm, e.g. black pepper and beet.

SECTION –C (3-mark questions)
51). Continued self-pollination leads to inbreeding depression. List three devices, which flowering plant have developed to discourage self-pollination.
Ans. (a) Release of pollen and stigma receptivity is not synchronised in some species.
(b) Anther and stigma are at different position/heights in some plants.
(c) Self-incompatibility- a genetic mechanism or any other relevant point.
52). What will be the fate of following structures in the angiospermic plant? Ovary wall, Ovule, zygote, outer integument Inner integument and primary endosperm nucleus.
Ans. Ovary wall = Pericarp ; Ovule = Seed,
Zygote – Embryo; Outer integument = Testa;
Inner integument = Tegmen; Primary endosperm nucleus = Endosperm.
53). What is triple fusion? Where does it occur?
Ans. The second male gamete of the pollen grain fuse with the two polar nuclei of the central cell fuse to form the primary endosperm nucleus and primary endosperm cell. This fusion is known as vegetative fusion or triple fusion as it involves fusion of three nuclei. It occurs in the embryo sac.
54). Describe the structure of a pollen grain.
Ans. The pollen grain is normally spherical with two wall layers.
*the outer layer is exine composed of highly resistant organic substance called sporopollenin which is absent at the aperture region called germ pore.
*the inner layer is the intine which is composed of cellulose and pectin. Inner to intine is plasma membrane which encloses cytoplasm.
*a mature pollen grain has a vegetative cell and a generative cell. Vegetative cell is bigger and has abundant food reserves. Generative cell is small and floats in cytoplasm of vegetative cell.
Fig.-2.5(b) of NCERT book
[image: ]55). List any three differences between wind pollinated flower & insect – pollinated flower.
Ans.
	Wind Pollinated flower
	Insect Pollinated flower

	i) Flowers are small &colourless.
	i) Flowers are brightly coloured

	ii) Flowers do not have scent or nectar
	ii) Flowers possess nectar glands.

	iii) Pollen grains are dry &unwettable.
	iii) Pollen grains are sticky or Spiny.

	iv) Stigma is large well- exposed hairy & branched
	iv) Stigma is short & is present within the flower.


[image: ]56). i) Explain the structure of a maize grain with the help of a diagram.
ii) Why cannot we use the term maize seeds for maize grains?
Ans. (i) In grass family ( e.g. Maize) fruit is single seeded where pericarp & seed coat are fused together to form the husk. Just below husk, there is a layer of cells called aleurone layer, with stores proteins. There is a large endosperm that stores starch. The embryo lies on one side of endosperm & consists of a single cotyledon called scutellum & embryonal axis. The region of embryonal axis that points down ward from point of attachment of cotyledons is radicle & is covered by protective sheath called coleorhiza. The region of embryonal axis that points upward from point of attachment of cotyledon is plumule, it is covered by foliaceous sheath called coleoptile.
                              
(ii) We cannot use the term seeds for maize grain because seed is not completely developed from embryo but retains a part of endosperm.
57). Explain the process of megasporogenesis till the development of mature embryo sac.
Ans. i. A single Megaspore mother cell is differentiated in the micropylar region of nucleus of an ovule & undergoes meiosis & forms a cluster of haploid cells called megaspore tetrad. Of these, soon three degenerates & only one megaspore becomes functional
ii. Functional megaspore enlarges to form embryo sac. Its nucleus undergoes mitotic division & two nuclei move to opposite poles forming 2-nucleate embryo Sac.
iii. Two successive mitotic divisions in each of these two nuclei results in formation of 8-nucleate embryo sac.
iv. Three cells are grouped together at micropylar end to form egg apparatus  consisting of two synergids & a female egg cell .
v. Three cells are grouped together at the chalazal end, they are called antipodal cells.
vi. The remaining two nuclei are called Polar nuclei, they move to centre of embryo sac & fuse to form Secondary nucleus.
Thus a typical angiospermic embryo sac is 8-nucleate 7-celled.Fig-2.8 of NCERT book
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SECTION D (Case based questions)
1). Flower has two parts of a typical stamen -the long as slender stalk called the sterile filament and the terminal generally bilobed structure called the fertile anther. The proximal end of the filament is attached to the thalamus or the petal or perianth of the flower. Two anther lobes are separated in the anterior region by a deep groove however attached to each other on the back side by sterile parenchymatous tissue -connective tissue has vascular strand -xylem and phloem. The number and length of stamens are variable in flowers of different species-hetero-stamens. A typical angiosperm anther is bilobed with each lobe having two thecae they are dithecous. Often a longitudinal groove runs lengthwise separating the   theca.
a). How many nuclei are present in a fully developed male gametophyte of flowering plants?  (1)
Ans.—Three (one vegetative nucleus and two male nuclei)
b). A bilobed, dithecous anther has 100 microspore mother cells per microsporangium. How many male gametophytes this anther can produce? (1)
Ans— 1600 male gametophyte 
c). Indicate the stage where meiosis occurs (1, 2 or 3) in the flow chart 
                                                
      
1) Megaspore mother cell     2) Megaspore     3) Embryo sac     3               4) Egg                  (2)
Ans--- Meiosis occurs in 1
OR
What happens when an anther with malfunctioning tapetum forms male gametophytes?
Ans. A malfunctioning tapetum is not able to provide optimum nutrition for the production of viable male gametophytes. 
2). Read the following and answer to questions given below: 
Pollination, transfer of pollen grains from the stamens, the flower parts that produce them, to the ovule-bearing organs or to the ovules (seed precursors) themselves. Self-pollination occurs in flowers where the stamen and carpel mature at the same time, and are positioned so that the pollen can land on the flower’s stigma. This method of pollination does not require an investment from the plant to provide nectar and pollen as food for pollinators. Flowers often attract pollinators with food rewards, in the form of nectar. Pollinators are a key part of healthy ecosystems. A wider diversity of pollinators in many ecosystems is related to greater overall biodiversity, or variety among living organisms. These living organisms include our cultivated plants, which depend on pollinators. As native pollinators lose more and more habitat, they need our support if we want to continue to benefit from the vital pollination services they provide.
a). Mention the pollinating agent of an inflorescence of small dull coloured flowers with well exposed stamens and large feathery stigma. Give any one characteristic of a pollen grain produced by such flower. 
Ans.  Pollinating agent is wind Pollen grains are light, dry and non-stick .
b). Name the type of pollination that ensures genetic variation.
Ans—Xenogamy
c). Can cross pollination occur in cleistogamous flowers? Give reasons for your answer.
Ans -  No, cross pollination occurs in cleistogamous flowers as these flowers are closed and never open and thus no transfer of pollen from outside to stigma of the flower is possible 
OR
How is it possible in Oxalis and Viola plants to produce assured seed sets even in the absence of pollinators?
Ans.-By self-pollination as flowers are closed.

3). A typical angiospermic ovule is a small structure attached to the placenta by means of a stalk called funicle. The body of the ovule fuses with funicle in the region called hilum. Each ovule has one or two protective envelopes called integuments. Integuments encircle the nucellus except at the tip where a small opening called the micropyle is formed. Mature ovules are classified on the basis of funiculus. It can be orthotropous, anatropous, hemitropous, campylotropous, etc.
(a) Papaver and Michelia both have multicarpellary ovaries. How do they differ from each other?
Ans. -Papaver has syncarpous gynoecium whereas Michelia has apocarpous gynoecium .
(b) Why micropyle remains as a small pore in the seed coat of a seed?
Ans – Micropyle remain as a small pore in the seed coat of a seed for the entry of water and oxygen required for germination.
(c). Which is triploid tissue in a fertilized ovule? Which structure is formed from this triploid tissue?
Ans. Primary endosperm cell is the triploid cell which gives rise to endosperm, a triploid tissue in a fertilized ovule.
OR 
(c ) Identify the part   labelled as A, B, C and D in the given figure that helps in the formation of perisperm .
                                               [image: ]
Ans—B – the unused nucellus.

4). Apomixis is a mode of reproduction which does not involve formation of zygote through gametic fusion. In plants, apomixis commonly mimics sexual reproduction but produces seeds without fertilization. There are several methods of apomictic development in seeds. The two common ones are recurrent agamospermy and adventive embryony.
5. (a) Can an unfertilized apomictic embryo sac give rise to a diploid embryo? If yes, then how?
Ans.—Yes, if the embryo develops from the cells of nucellus or integument it will be diploid.
b). In a case of poly embryony, if an embryo develops from the synergids and another from the nucellus, which is haploid and which is diploid?
Ans—Synergid embryo is haploid and nucellar embryo is diploid.
c). What is the importance of apomixis?
Ans---In apomictic seeds parental character are maintained in the progeny /offspring as there is no meiosis or segregation of characters.
OR
Banana is a parthenocarpy fruit? Why?
Ans—Yes, because it is formed without fertilization.

SECTION- E (5-MARK Questions )
1. Trace the events that would take place in flower from the time of pollen grain of species fall on stigma up to completion of fertilization.
                               [image: ]
Ans. GERMINATION OF POLLEN GRAINS ON STIGMA
The pollen grains absorb fluid present on stigma & swell up. The exine ruptures at the place of germ pore &intine comes out in the form of tube with its internal contents. This small tubular structure is called pollen tube & process is called pollen germination.                                                                             [image: ]
ii) Entry of pollen tube into Ovule: – The entry of pollen tube into ovule occurs through micropyle or chalaza or through lateral sides of ovule. Only one pollen tube enters inside the embryo sac of an ovule. Normal two synergids are destroyed while entry of pollen tube into embryo sac.
iii) Discharge of Mate Gametes :- After enter of pollen tube both the male gametes discharged into embryo sac by either forming two pores into pollen tube & each male gamete is discharged through every pore or sometime pollen tube may burst & release the male gametes into embryo sac.
                                                  [image: ]
iv) Fertilization:- The fusion of first male gamete (n) with egg (n) is called fertilization. It results in formation of a diploid zygote (2n). The second male gamete fuses with secondary nucleus (2n) to form triploid endosperm nucleus (3n). This fusion between second male gamete & secondary nuclei is triple fusion. Since process of fertilization occurs twice. It is called double fertilization.
2. i) Why the zygote does not divide for some time in fertilized ovule?
ii) What is polyembryony? Give an example.
iii) In fruits, what is formed from following parts :-
a) Ovary wall
b) Outer integument
c) Inner integument
d) zygote
e) primary endosperm
f) Ovary
g) Nucellus
Ans. (i) Zygote does not divide for some time in a fertilized ovule because embryo develops after formation of endosperm .The  zygote needs food material for developing into embryo which is provided by the endosperm.
(ii) The presence of more than one embryo in a seed is called polyembryony. e.g. Sometimes more than one embryo is formed within an embryo sac either by cleavage or splitting of  synergid, antipodal or endosperm.
(iii) In fruits, the following is formed from given parts:-
	a)
	Ovary wall
	Peri carp

	b)
	Outer integument
	Testa

	c)
	Inner integument
	Tegmen

	d)
	Zygote
	Embryo

	e)
	primary endosperm
	Endosperm

	f)
	Ovary
	Fruit

	g)
	Nucellus
	perisperm.


1. [image: Diagram

Description automatically generated] Draw the embryo sac of a flowering plants and label :
(a) (i) Central Cell (ii) Chalazal end (iii) Synergids
(b) Name the cell that develops into embryo sac and explain how this cell leads to formation of embryo sac.
(c) Mention the role played by various cells of embryo sac.
(d) Give the role of filiform apparatus. 
Ans. (a) 

(b) Functional megaspore
(c) Egg : Fuses with male gamete to form zygote or future embryo
Synergid : Have filiform apparatus to attract and guides pollen tube.
Central Cell : After fusion with second male gamete forms primary endosperm cell which gives rise to endosperm
(d) Guides the entry of pollen tube.

[image: ]2. Explain the formation of an embryo sac from megaspore with diagrams.
Ans.The functional megaspore grows in size.
· The nucleus divides mitotically to form two nuclei which move to opposite poles.
· Each nucleus at the poles undergoes two mitotic divisions to form four nuclei in each pole or a total of 8 nuclei.
· two nuclei from each pole move to the centre to form the polar nuclei.
· the other nuclei, three at each pole get surrounded by bit of cytoplasm to form cells.
· the female gametophyte or the embryo sac thus has 7 cells and eight nuclei.


3. Explain the development of embryo in a dicotyledonous plant with neatly labelled diagrams.
Ans. The embryo develops at the micropylar end where the zygote is located. The zygote starts developing only after certain amount of endosperm is formed to assure nutrition to the embryo. The zygote divides mitotically to form various stages including pro- embryo, globular, heart shaped and finally the mature embryo. Fig.-2.13 of NCERT book
4.Describe the post-fertilization changes taking place in a flowering plant?

                   
Ans. The major events taking place in a flowering plant after fertilization:-
(i) DEVELOPMENT OF ENDOSPERM:- Endosperm development proceeds embryo development . The most common method of endosperm development is nuclear type where triploid endosperm (PEN) undergoes repeated mitotic divisions without cytokinesis – Subsequently cell wall formation occurs from periphery & endosperm store food materials which is later used up by embryo.
(ii) DEVELOPMENT OF EMBRYO :- The zygote divides by mitosis to form a pro-embryo first . Later development results in formation of globular & heart shaped embryo & that ultimately become horseshoe – shaped embryo with one or more cotyledons. In dicot embryo, the portion of embryonal axis about the level of attachment is epicotyl & it terminates into plumule while portion of embryonal axis below the level of attachment is hypocotyl & terminates into radicle.
                                  [image: ]

 
  
                                       MIND MAP [image: Pin on Biology made easy]
 [image: CBSE Class 12 Biology Sexual Reproduction In Flowering Plants Worksheet Set  F]
 
[image: CBSE Class 12 Biology Sexual Reproduction In Flowering Plants Worksheet Set  F]
[image: CBSE Class 12 Biology Sexual Reproduction In Flowering Plants Worksheet Set  F]



3. HUMAN REPRODUCTION
MCQ (1 mark)
1. The cells which synthesize and secrete testicular hormones called androgens are 
              (a) Germ cells                            (b) Leydig cells 
             (c) Sertoli cells                            (d) None of the above 
2. The finger like projections is the infundibulum are called-
              (a) fimbriae                          (b) ampulla
              (c) Isthmus                          (d) none of the above 
3. Oogenesis starts- 
             (a) at menopause                                        (b) before the birth of female baby 
             (c) after the birth of female baby                (d) at puberty 
4. Antrum is the cavity of- 
              (a) Ovary                               (b) Graafian follicle 
              (c) Blastula                             (d) Gastrula 
5. Parturition occurs due to release of hormone oxytocin that causes- 
             (a) Stronger uterine contraction 	(b) Expansion of birth canal 
             (c) Shrinkage of uterus 	            (d) Release of estrogen hormone. 
6. How many sperms are formed by a secondary spermatocyte? 
(a) 2 			(b) 4 			(c) 6 			(d) 8 
7. What happens during fertilization when all the sperms reach close to the ovum? 
(a) All sperms except one lose their tails 
(b) only two sperms nearest to ovum penetrate zona pellucida 
(c) Cells of corona radiata trap all the sperms except one. 
(d) Secretion of acrosome helps one sperm enter the cytoplasm of ovum 
8. At the end of first meiotic division, male sperm differentiates into- 
    (a) Secondary spermatocyte 		(b) Primary spermatocyte 
    (c) Spermatogonium			 (d) Spermatid 
9. Withdrawal of which of the following hormone is the immediate cause of menstruation? 
     (a) FSH 	 (b) FSH-RH 	 (c) Progesterone 	  (d) Estrogen 
10. Which of the following cells during gametogenesis is normally diploid? 
(a) Spermatid 				(b) Spermatogonia	
(c) Secondary polar body	  	(d) Primary polar body 
11. Which among these is the widest part of the fallopian tube - 
     (a) Ampulla 	 (b) isthmus 	 	 (c) infundibulum 		(d) fimbriae.
12. The region outside seminiferous tubule is called interstitial space which contains all except
         (a) immunologically active cells	 (b) blood vessels	 (c) Sertoli cell	  (d) Leydig cells
13. Decline of which hormone during menstrual cycle results in the degeneration
of corpus luteum
       (a) Progesterone	  (b)  estrogen		(c) both 1 and 2		 (d)  LH
14. How many sperms and ova will be produced from 50 primary spermatocytes and 50 oocytes respectively
                (a) 200 sperms,50 ova		(b) 100 sperms, 200 ova
                (c) 100 sperms, 50 ova	  	(d) 50 sperms, 100 ova
15. For normal fertility in males
(a) atleast 60% sperms should have normal shape and size and atleast 40% should show vigorous motility
(b) 40% sperms should be normal shape and size and vigorous motility
(c) 60% sperms with normal and shape and size and remaining 40% with high motility
(d)  40% with normal shape and size and 60%with high motility
16. Which pituitary hormone regulates Sertoli cells
    (a) estrogen		 (b) progesterone	 	 (c) FSH		(d) LH
17. Which one of the following hormones is responsible for uterine contractions during parturition?
     (a) relaxin	  	(b) vasopressin			(c) oxytocin	 	 (d) prolactin
18. In human fetus the limbs and digits develop after:
     (a) 8 weeks	 	(b) First trimester	 	(c) 5th month	 	 (d) 12 weeks
19. Fetal ejection reflex in human female induces
 (a) release of hormones from placenta	 
(b) growth and development of ovarian follicles
(c) release of oxytocin from maternal pituitary    
(d) release of prolactin from pituitary
20 Which of the following statements are correct regarding menstrual cycle?
(a) LH induces rupturing of Graafian follicle
(b) proliferative phase is characterized by increased production secretion of progesterone
(c) corpus luteum secretes large amount of estrogen
(d) both FSH and LH attain peak level at secretory phase
21. Urethral meatus refers to the
(a) urinogenital duct	 			(b) opening of vas deferens into urethra
(c) external opening of urinogenital duct	(d) muscles surrounding urinogenital duct
22. A human female has maximum number of primary oocytes in her ovaries
(a) at birth		 			(b) just prior to puberty	
(c) early fertile years	 			(d) middle age of fertile years
23. Read the following statements.
I. Each testes has 25 compartments called testicular lobules.
II. Each testicular lobule contains one to three highly coiled seminiferous
tubules in which sperms are produced.
III. Sertoli cells provide nutrition to testicles
IV. Sertoli cells are activated by FSH
Which of above statements are incorrect?
(a) I and II		(b) only I		(c) II and IV		(d) III and IV
24. Hormones secreted by placenta to maintain pregnancy are
(a) hCG, hPL , progestogen, prolactin
(b) hCG , progestogen, oestrogen, glucocorticoids
(c) hCG , hPL , progestogen, oestrogen
(d) hCG ,hPL , oestrogen, relaxin, oxytocin
25. Which of the following depicts the correct pathway for transport of sperms?
(a) rete testes🡪 epididymis 🡪vasdeferens🡪 vasa efferentia
(b) rete testes🡪 vasdeferens🡪 vasa efferentia🡪 epididymis
(c) rete testes🡪 vasa efferentia🡪 epididymis🡪 vas deferens
(d) rete testes 🡪vas deferens 🡪epididymis 🡪vasa efferentia

ANSWERS—
	QUESTIONS
	CORRECT OPTION
	QUESTIONS
	CORRECT OPTION

	1
	b
	13
	a

	2 
	a 
	14
	a

	3 
	b 
	15
	a

	4 
	b 
	16
	c

	5 
	a 
	17
	c

	6 
	b 
	18
	a

	7 
	d 
	19
	c

	8 
	a 
	20
	a

	9 
	c 
	21
	c

	10 
	b 
	22
	a

	11 
	a 
	23
	b

	12
	c
	24
	c

	
	
	25
	c



ASSERTION REASON BASED QUESTIONS (1 mark)

Two statements are given -one is Assertion and the other is Reason. Select the correct answer to these questions from the codes (a), (b), (c) and (d) as given below. 
(a) Both assertion and reason are true and reason is the correct explanation of assertion. 
(b)Both assertion and reason are true but reason is not the correct explanation of assertion. 
(c)Assertion is true but reason is false. 
(d)Both assertion and reason are false. 

1. Assertion: In human male, testes are extra abdominal and lie in scrotal sacs. 
Reason: Scrotum acts as thermoregulator and keeps testicular temperature lower by 2 degree Celsius for normal spermatogenesis. 
2. Assertion: Cilia lining of the fallopian tube helps to pick up and push the released ovum into oviduct. 
Reason: Cilia of fallopian tubes beat towards uterus
3. Assertion: Epididymis is divided into three parts. 
Reason: Epididymis is the organ that stores spermatozoa.
4. Assertion: In morula stage, the cells divide without any increase in size. 
Reason: Zona pellucida remains undivided till cleavage is complete
5. Assertion: Head of sperm consists of acrosome and mitochondria. 
Reason: Acrosome contains spiral row of mitochondria.
6. Assertion: One oogonium produces one ovum and three polar bodies. 
Reason: Polar bodies have small amount of cytoplasm
7. Assertion: At the time of implantation, which takes place in 14 days, the human embryo is called 
blastocyst. 
Reason: Implantation occurs in gastrula stage.
8. Assertion: Ovulation is the release of egg.
Reason: Ovulation takes place on 14 days after fertilization.
9. Assertion: Mammary gland is a modified sweat gland. 
Reason: Mammary gland is functional in both males and females.
10. Assertion: The endometrium undergoes cyclical changes during menstrual cycle. 
Reason: The myometrium exhibits strong contractions during delivery of baby.
11. Assertion: Seminiferous tubule is related with spermatogenesis. 
Reason: Spermatogenesis takes place under the influence of pituitary gonadotrophins and 
testosterone
12. Assertion: Each seminiferous tubule is lined on its inside by three types of cells. 
Reason: These cells are male germ cells, Sertoli cells, and Leydig’s cells.
13. Assertion: The division of the developing ovarian follicles is completed just after conception second meiotic division. 
Reason: Conception is the onset of pregnancy when the implantation of blastocyst takes place.

ANSWERS-
	QUESTION NO.
	CORRECT OPTION
	QUESTION NO.
	CORRECT OPTION

	1
	a
	8
	c

	2
	a
	9
	c

	3
	b
	10
	b

	4
	b
	11
	b

	5
	d
	12
	d

	6
	b
	13
	b

	7
	d
	
	



SA-1(TWO MARKS QUESTIONS)-
1). Why are human testes located outside the abdominal cavity? Name the pouch in which they are present.
2). Write the location and functions of following in human testes
(i) Sertoli cells
(ii) Leydig cells             OR 
    Name the cells that nourish the germ cells in the testes. Where are these cells located in the        testes?
3). Write the function of the seminal vesicle.
4). List the different parts of human oviduct through which the ovum travels till it meets the sperm for fertilization.
5). Differentiate between vas deferens and vasa efferentia. 
6). When do the oogenesis and the spermatogenesis initiate in human females and males, respectively? 
7). Mention the differences between spermiogenesis and spermiation.
8). Where is acrosome present in humans? Write its function
9). List the changes the primary oocyte undergoes in the tertiary follicular stage in human embryo
10). What happens to corpus luteum in human female if the ovum is (i) fertilized, (ii) not fertilized? 
                                                             Or
Mention the fate of corpus luteum and its effect on the uterus in the absence of fertilization of the ovum in human female.
11). Write the effect of high concentrations of LH on a mature Graafian follicle
12). Mention the function of zona pellucida. 
13). (i) How is the entry of only one sperm ensured into an ovum during fertilization in humans?
(ii) Name the embryonic stage that gets implanted in the uterine wall of a human female
14). State the significance of cervix in the female reproductive system
15). What stimulates pituitary to release the hormone responsible for parturition? Name the hormone.
16). (i) Where do the signals for parturition originate in humans?
(ii) Why is it important to feed the new born babies on colostrum?
17). How is a primary oocyte different from a secondary oocyte?
18). Given below is an incomplete flow chart showing influence of hormone on gametogenesis in male, observe the flow chart carefully and fill in the blank A, B, C and D.[image: ] 
19). Where are fimbriae present in human female reproductive system? Give their function.
20). What are the functions of placenta other than its endocrine function?

ANSWERS- (TWO MARKS QUESTION)
1). Human testes are located outside the abdominal cavity as it helps in maintaining low temperature (2-  2.5%) lower than body temperature) required for spermatogenesis.        (1)
Testes are enclosed in a pouch called scrotum.                                   (1)
2). Location of sertoli cells within the lining of seminiferous tubule of testis.
Function of sertoli cells -They provide nutrition to the developing sperms or germ cell. (1/2 each)
(ii) Location of   Leydig cells in the interstitial spaces between the seminiferous tubules. Function of Leydig cells -They synthesise and secrete male hormones, i.e. androgens, testosterone. (1/2 each)
3). Seminal vesicle produces an alkaline secretion containing prostaglandins, proteins and fructose. The high fructose content provides energy to the spermatozoa. These secretions form 60-70% of the fluid found in the semen.  (1 each, any two).
4). The different parts of human oviduct through which the ovum travels, till it gets fertilized are given below in the sequence—
* Fimbriae- finger-like projections collect the ovum from ovary after ovulation.
* Infundibulum- Ovum from fimbriae is guided into funnel-shaped infundibulum, part of fallopian tube.
* Ampulla -A wider part of oviduct that leads ovum into isthmus.
* Isthmus- It has a narrow lumen which opens into uterus. In the junction of ampulla- isthmus, the ovum gets fertilised.  (½ each).
5). ( ½ each) any four
	Vas deferens
	Vasa efferentia

	It is a tube-like structure which conducts the spermatozoa from the epididymis to the penis.
	It connects the rete testis to the epididymis.

	They arise from the rete testis.
	They arise from the cauda epididymis.

	They are only 2 in number.
	They vary from 15-20 in number .

	Vas deferens is thick.
	Vasa efferentia are fine.

	Their lining has many stereocilia.
	Their lining bears many ciliated cells.



6). Oogenesis initiates during foetal or embryonic stage in females, whereas spermatogenesis in males starts at puberty.                                  ( 1 each)
7). Difference between spermiogenesis and spermiation is--  ( 1 each)
 
	Spermiogenesis
	Spermiation

	It is the process of transforming spermatids into mature spermatozoa or sperms through differentiation.
	Sperm heads are embedded in sertoli cells to obtain nourishment and finally released from seminiferous tubules by the process called spermiation.


8. In humans, the acrosome is present in the anterior portion of the head of human sperm. Function- Hydrolytic enzymes or sperm lysins present in acrosome help in the penetration of sperm into egg, during fertilization --  ( 1 each)

9. The primary oocyte within the tertiary follicle grows in size. The fully grown primary oocyte completes its first meiotic division to produce two daughter nuclei in which larger haploid cell is called secondary oocyte and the tiny one is called first polar body. The secondary oocyte retains bulk of nutrient rich cytoplasm of primary oocyte. --  (1 each)

10.     In case of fertilisation, the corpus luteum continues secreting progesterone which is required for the maintenance of endometrium during pregnancy.  --  (1 )
In the absence of fertilisation, the corpus luteum degenerates and gets converted into corpus albicans. Deficiency of progesterone causes disintegration of the endometrium leading to menstruation and thus, a new cycle starts. -- (1 )

11.The high concentration of LH (also known as LH surge) induces the rupture of Graafian follicle, which results in the release of secondary oocyte hence, causing ovulation in females    (1 each)

12. During fertilisation, a sperm comes in contact with the zona pellucida layer of ovum and induces changes in the membrane and forms fertilisation envelope. It helps block the entry of additional sperms. So, zona pellucida ensures that only one sperm fertilises an ovum.   (1 each)
13. Presence of zona pellucida layer ensures that only one sperm can fertilise an ovum. Blastocyst gets implanted in the uterine wall of human female.                (1 each)
14.. The cervix is a narrow opening through which the uterus opens up to the vagina. The cervical canal is the cavity of the cervix which alongside the vagina goes on to form the birth canal.     (1 each)
15. Foetal-ejection reflex stimulates pituitary to release the hormone responsible for parturition. This hormone is oxytocin.      (1 each)
16. (i) The signals for parturition originate from the fully developed foetus and the placenta, which induces mild uterine contraction called foetal-ejection reflex.
(ii) Colostrum contains necessary antibodies (IgA) that provide protection against disease to infants.  (1 each)
17. The primary oocyte is a diploid cell (2n) whereas secondary oocyte is a haploid cell (n). The primary oocyte is formed when oogonia are at the prophase-I of the meiotic division in the foetal ovary whereas secondary oocyte is formed from primary oocyte after meiosis – I division to produce ova in females during the stage of puberty.  (1 each)
18. A-  testosterone               b-  spermatogenesis             c-  sertoli cells             d---spermiogenesis.   ( 1/2 each)
19. Fimbriae are finger like projections present at the end of the fallopian tubes.  Through fimbriae eggs move from the ovaries to the uterus.    (1 each)
20. The placenta helps in the supply of nutrients and oxygen to the embryo. Placenta also helps in elimination of excretory wastes and carbon dioxide produced by the embryo.   (1 each)

SA-II (THREE MARKS QUESTIONS)
1. Name and explain the role of inner and middle walls of human uterus.
2. The below diagram shows human male reproductive system -
 
                                        [image: Biology-Reproduction [NSO Level 1- Science Olympiad (SOF) Class 12]:  Questions 13 - 17 of 23 - DoorstepTutor]
i. Identify ‘C’ and write its location in the body
ii) Name the accessory gland shown.
iii) Name and state the function of ‘B ‘.
1. How and at what stage of menstrual cycle is corpus luteum formed in human females? When does it regress?
1. Why is breastfeeding recommended during the initial period of an infant’s growth? Give reasons. 
Or
(i) Why is mother’s milk considered very essential for the healthy growth of infants?
(ii) What is the milk called that is produced in the initial days of lactation?
1. When and where do chorionic villi appear in humans? State their function.
1. (i) How is placenta formed in human female?
(ii) Name any two hormones which are secreted by it and are also present in a non-pregnant woman.
1. (i) When does oogenesis begin?
(ii) Differentiate between the location and function of sertoli cells and leydig cells. 
1. T.S. of mammalian testis revealing seminiferous tubules show different types of cell.
(i) Name the two types of cells of germinal epithelium.
(ii) Name of cells scattered in connective tissue and lying between seminiferous tubules.
Differentiate between them on the basis of their functions.
1.  What are the events that cause the chromosome number of gametes to go from 2n, n, and again back to 2n during reproduction?
1. What are the different stages of the follicular phase of the menstrual cycle taking place in ovary and uterus?

ANSWERS----THREE MARKS QUESTIONS-

1). The innermost wall of uterus is called endometrium.                (1/2)
  Role of endometrium
         (i) It lines the uterine cavity and is glandular in nature.
        (ii) It undergoes cyclic changes during menstrual  cycle.                 (1/2 each)
        The middle wall or layer of uterus is called myometrium. .    (1/2)
Role of myometrium
                                (i) It is made up of thick layer of smooth muscles.
                                (ii) It shows strong contractions during the delivery of baby. (1/2 each)
2). (i) C-Testis. It is located outside the abdominal cavity within a pouch called scortum
(ii)Prostrate.
(iii)Vas deferens- It is a tube-like structure which conducts the spermatozoa from the epididymis to the penis                          ( 1 each)
1. After ovulatory phase (ovulation), the luteal phase starts. The remaining parts of ruptured Graafian follicle transform into corpus luteum in this phase. The corpus luteum secretes large amount of progesterone which is essential for the maintenance of endometrium. In the absence of fertilisation, the corpus luteum degenerates in the ovary and gets converted into corpus albicans.     ( 1 each)
1. The first milk which comes out from the mother’s mammary glands just after childbirth is called colostrum. This is a thin, yellowish, opalescent fluid. It is rich in proteins and energy along with several antibodies (IgA) that provide passive immunity to the newborn. This immunity helps the newborn to attain resistance to many infections, but it is low in fat and iron content. Hence, breastfeeding during the initial period of infant growth is highly recommended by the doctors for bringing up a disease-free, healthy baby     ( 1 each)
1. After implantation in the uterus, finger-like projections called chorionic villi appear on the trophoblast of blastocyst. It interdigitates with uterine tissue to form placenta that transports oxygen and nutrients to fetus and remove waste products and carbon dioxide produced by the fetus.     ( 1 each)
1. (i) After implantation of blastocyst, the finger-like projections called chorionic villi, appear on the trophoblast. They get surrounded by uterine tissue and maternal blood which become interdigitated with each other to form placenta.  ( 1 each)
(ii) The two hormones secreted by placenta that are also present in a non-pregnant woman are oestrogen and progesterone   ( 1/2 each)
1. (i) Oogenesis begins during the embryonic development stage when a million gamete mother cells (oogonia) are formed within each foetal ovary. (1 )
(ii) (a) Sertoli cells are located on the inside lining of seminiferous tubule. These cells provide nutrition to the germ cells.              ( 1/2 each)
(b) Leydig cells or interstitial cells are located in the regions outside the seminiferous tubule called interstitial spaces. These cells synthesize and secrete testicular hormone called androgens      ( 1/2 each)
8). (i) Germinal epithelium has two types of cell. 1. Spermatogonium. 2. Sertoli cells
                                                                            ( 1/2 each
(ii) Leydig cells or Interstitial cells.                      ( 1/2 each)
Functions
Spermatogonium undergoes meiotic division leading to sperm formation.
Sertoli cell : Nourishes germ cells
Leydig cell : Synthesize and secrete hormone androgens                   ( 1/2 each)
1. Chromosomes replicate once but divide twice. They undergo mitosis, first meiotic cell division and second meiotic cell division, the outcome of which is n number of chromosomes. They fuse with the haploid(n) sex gamete of the opposite sex to form a diploid(2n) cell during reproduction  ( 1 each)
1. (i) In this phase, primary follicles transform into the fully mature Graafian follicle in                
                 the   ovary.
(ii) The endometrium of the uterus simultaneously regenerates through proliferation.
(iii) Changes in the levels of ovarian and pituitary hormones induce changes in the uterus and ovaries. 
(iv) During this stage, the secretion of FSH and LH eventually increases and triggers the secretion and follicular development of estrogen by the growing follicles.
(v) In the middle of the cycle, both LH and FSH reach the peak level. 
(vi) This speedy secretion of LH at the maximum level during the mid-cycle causes rupture of Graafian follicle and hence ovulation occurs. ( 1/2 each)

COMPETENCY BASED QUESTIONS-(4MARKS)
1). Read the following and answer the questions from (i) to  (iii) given below- 

Cleavage is the series of rapid mitotic divisions in zygote and forms blastula. The 2,4,6,8 &16 daughter cells are called blastomeres. Embryo with 64 blastomeres is known as blastocyst and has blastocoel cavity. Blastocyst gets implanted in uterine wall and leads to pregnancy. 

(i) Where does implantation occur? 
(ii) At which stage of embryonic development trophoblast develops? 
(iii) Name the stages of embryo till the implantation? 
                       OR
       What will be the consequences if implantation fails?
ANSWERS-
i. Uterus
ii. Blastocyst
iii. a) The zygote divides into a two-cell stage. This development takes place when the zygote is still in the isthmus. 
(b) The cleavage undergoes further rounds of mitosis to form 2, 4. 8, and finally 16-celled stage. These daughter cells are called a blastomere. 
(c) The 16-celled stage is called the morula. 
(d) The morula changes into blastocyst; with more rounds of meiosis. At this stage, the blastomeres are arranged in an outer layer of cells: called trophoblast and an inner mass of cells. 
(e) Implantation to the uterine wall happens at the blastocyst stage. ( only names of stage in correct sequence to be written)
Or     If implantation fails then   it results in the termination of pregnancy, the uterine lining disintegrates leading to bleeding, the embryo will be shed off leading to menstruation.

2. The first menstruation is called menarche that usually occurs between 12 and 15 years. In human females, menstruation is repeated at an average interval of about 28/29 days and is called menstrual cycle. It is regulated by certain hormones; as pituitary gland is stimulated by releasing factors produced in hypothalamus. The hormones produced by pituitary gland influence the ovaries. The hormones secreted by the ovaries affect the walls of uterus. 

(i) At which phase the breakdown of endometrium occurs?
 (ii) Which days of the menstrual cycle marks the proliferative phase? 
 (iii) List the events that occur during secretory phase? 
                          OR
         What are the two cells that are formed after ovulation and write their fate. 
Answers—
i. Menstrual phase
ii. 10-12 days after menstruation
iii. The endometrium (uterine lining) gets ready to support pregnancy. The cells of the lining make and release many types of chemicals. Progesterone level rises. This causes the uterine lining to thicken and prepare for implantation if an egg gets fertilized.
Or
Secondary oocyte – It enters fallopian tube for fertilization after second meiotic division if male gamete enters otherwise it disintegrates.
Polar body- it remains inside ovary and disintegrates.



1. The mature ovum or a female gamete is spherical in shape. The human ovum is almost free of yolk and is said to be alecithal. Human ovum loses its ability to fertilize about 24 hours after ovulation. Refer to the given structure of ovum and answer the following questions-
[image: ]

(i) Identify the cellular and acellular part shown.
(ii) In humans, at which stage does ovum get released from ovary? 
(iii) How does ovum prevent polyspermy? 
Or 
How does the sperm penetrate through the zona pellucida in human ovum?
Anwers- 
i. Corona radiata- cellular. Zona pellucida- acellular.
ii. Secondary oocyte stage
iii. Zona pellucida helps to prevent polyspermy by inducing changes in the membrane that blocks the entry of additional sperms. 
Or   
 The sperm penetrates through the zona pellucida by releasing sperm lysins (hyaluronidase and protease) present in the acrosome.



1. In testes, the immature male germ cells produce sperms by spermatogenesis that begins at puberty. It occurs in the seminiferous tubules of the testes. Seminiferous tubules are lined by germinal epithelium. Study the schematic representation of spermatogenesis and answer the following questions 
[image: ]

(i) Which cell division occurs during multiplication phase? 
(ii) How many chromosomes are present in secondary spermatocyte and spermatid respectively? 
(iii) How does spermatogenesis differ from spermiogenesis? 
                                          OR
Mention the differences between spermiogenesis and spermiation. 
Answers- 
i. Mitosis
ii. 23 each 
	Spermatogenesis
	Spermiogenesis

	It is a process of formation of sperms from immature germ cells.
	It is a process of transformation of a circular spermatid to a motile spermatozoa.

	Number of cells increases as each spermatogonium produces four spermatids.
	No change in number of cells as only one spermatid develops into a spermatozoa.


Or
	Spermiogenesis
	Spermiation

	It is the process of transforming spermatids into mature spermatozoa or sperms through differentiation.
	Sperm heads are embedded in sertoli cells to obtain nourishment and finally released from seminiferous tubules by the process called spermiation.






1. Study the given table and answer the questions based on it. 
	
	
	Hormone
	
	Source
	Function

	
	
	
	
	
	

	A 
	
	Oxytocin 
	
	W 
	Ejection of milk 

	
B 
	
	
X 
	
	
Anterior lobe of pituitary 
	
Stimulates secretion of ABP from Sertoli cells 

	
C 
	
	
Y 
	
	
Placenta 
	
Maintains corpus luteum to secrete progesterone 

	
D 
	
	
Relaxin
	
	
Ovary 
	
Z 







i. Identify the hormones X and Y respectively.  
ii. Label W and Z
iii. Name the hormones produced only during pregnancy in human female. Mention their source organs. OR 
   Name any two hormones which are secreted by placenta and are also present in a non-pregnant woman.

 
Answers- 
i. X-FSH, Y- hCG
ii. W- Hypothalamus but released through Posterior lobe of Pituitary. Z- Contraction of smooth muscles during parturition.
iii. The hormones produced only during pregnancy in human female are human Chorionic  Gonadotropin (hCG), human Placental Lactogen (hPL) and relaxin.
The source of hCG and hPL is placenta and that of relaxin is ovary and placenta.  
OR    
The two hormones secreted by placenta that are also present in a non-pregnant woman are oestrogen and progesterone.

6.  During copulation, semen is released by the penis into the vagina. The motile sperms swim rapidly, fuse with ovum in the ampullary region, resulting in fertilization. Haploid nucleus of sperm fuses with that of ovum to form diploid zygote. 



i. In female genital tract, sperms are made capable of fertilizing the egg. Name the phenomenon of sperm activation.



ii. Site of fertilization in human beings is______________. 



iii. Write the correct sequence of various physical events that take place upon fertilization. 

OR
Write the function of each of the following
(i) Middle piece in human sperm  (iii) Luteinising hormone in human males
Answers- 
(i). Capacitation.
(ii) Ampullary- isthmic junction of oviduct
(iii) a) Upon fertilization, the secondary oocyte completes meiotic division and produces a second polar body, which degenerates.
(b) A diploid zygote is formed, which undergoes cleavage to form a morula and then a blastocyst, which implants in the endometrium. 
Or i) Middle piece in human sperm contains several mitochondria which produce energy for the motility of the sperm
(iii) Luteinising hormone in human males stimulates the Leydig cells to produce testosterone which is necessary to complete the process of spermatogenesis

7. The average duration of human pregnancy is about 9 months which is called the gestation period. Vigorous contraction of uterus at the end of pregnancy causes expulsion or delivery of the fetus. This process of delivery of the fetus or child birth is called parturition. Parturition is induced by a complex neuroendocrine mechanism. The signals for parturition originate from the fully developed
fetus and the placenta which induce mild uterine contractions called fetal ejection reflex. This triggers release of oxytocin from the maternal pituitary. Oxytocin act on the uterine muscle and causes stronger uterine contraction, which in turn stimulates further secretion of oxytocin. The stimulatory reflex between the uterine contraction and oxytocin secretion continues resulting in
stronger and stronger contractions. This leads to expulsion of the baby out of uterus through the birth canal, i.e., parturition. Soon after the infant is delivered, the placenta is also expelled out of the uterus.
i. Name the hormone that controls parturition.
ii. If a female doesn’t show strong uterine contraction, then what does a doctor inject to induce parturition?
iii. Why is parturition a neuroendocrine mechanism?
Or 
Why is foetal ejection reflex called so?
Answers-
i. Relaxin and Oxytocin
ii. Oxytocin
iii. Process of parturition is induced by both neural system and endocrine system therefore, it is called a neuroendocrine mechanism.
OR
Foetus and the placenta produce small amount of oxytocin which induce mild uterine contractions called foetal-ejection reflex .Relaxin hormone is secreted by the ovary and placenta to facilitate parturition by softening the connective tissue of symphysis pubica.

                                                FIVE MARKS QUESTIONS-
1). (i) Explain the menstrual phase in a human female. State the level of ovarian and  
           pituitary hormones during this phase.
(ii) Why is follicular phase in the menstrual cycle also referred as proliferative phase? Explain.
(iii) Explain the events that occur in a Graafian follicle at the time of ovulation.
1. (i) Mention the event that induces the completion of the meiotic division of the secondary oocyte.
(ii) Trace the journey of the ovum from the ovary, its fertilization and further development until the implantation of the embryo
1. The events of the menstrual cycle are represented below. Answer the following questions.
                                     [image: ]
(i) State the levels of FSH, LH and progesterone simply by mentioning high or low around 13th and 14th day and 21st to 23rd day.
(ii) In which of the above mentioned phases does egg travel to fallopian tube?
(iii) Why there is no menstruation after fertilization?
1.  Explain in detail the difference between the meiotic division of oogenesis and spermatogenesis.\
1. Describe the structure of the seminiferous tubule with a labelled diagram.
1. Compare mature mammalian sperm and ovum.
1. What role do pituitary gonadotropins play during the follicular and ovulatory phases of the menstrual cycle? Explain the shifts in steroidal secretions.
1. A woman has conceived and implantation has occurred. Discuss the sequence of changes up to parturition which will take place within her body under the influence of hormones.
1. i) Explain the following phases in the menstrual cycle of a human female:
(a) Menstrual phase
(b) Follicular phase
(c) Luteal phase.
 (ii) A proper understanding of the menstrual cycle can help immensely in family planning. Do you agree with the statement? Provide reasons for your answer.
1. (A)Draw a diagram of the structure of a human ovum surrounded by corona radiata. Label the following parts:
(a) Ovum
(b) Plasma membrane
(c) Zona pellucida
B) State function of zona pellucida.

                                                ANSWERS- ( 5 marks)
1). (i) The reproductive cycle in female primates, e.g. monkeys, apes and human beings is called menstrual cycle.
   Menstrual phase starts from 3rd day and ends on 5th day of the menstrual cycle. It is initiated due to the reduced secretion of progesterone and oestrogen from the regressing corpus luteum in the ovary. 
The endometrium breaks down and blood along with degenerated ovum constitutes the menstrual flow. 
The secretion of pituitary hormones, i.e. FSH and LH is also reduced during this phase.                                                                                        
                 ( 1/2 each=2)
(ii) In follicular phase, primary follicles in the ovary grow under the influence of Follicle Stimulating Hormone (FSH).   It starts from 6th day and ends on 13th or 14th day of 28 days cycle. 
FSH also stimulates the ovarian follicles to secrete oestrogen which in turn stimulates endometrium to proliferate, so that it becomes thicker and highly vascularised. Thus, it is also called proliferative stage of menstrual cycle.    ( 1 each = 2)
                (iii) Graafian Follicle at Ovulation:     At the time of ovulation following events occur
· LH and FSH reach at their peak levels (about 14th-16th day of cycle).
· High level of LH induces Graafian follicle to rupture and the release of secondary oocyte from it.                           ( 1/2 each=1)
1. (i) Secondary oocyte completes meiosis-II only when a sperm enters into its cytoplasm. It forms a larger cell, the ootid and a small second polar body.  ( 1/2each=1 )
(ii) (a) The secondary oocyte is released by the rupture of the Graafian follicle in the process called ovulation.
(b) It is moved into the fallopian tube with the help of fimbriae.
(c) It reaches the ampullary-isthmic junction of the fallopian tube where fertilization takes place.
(d) After fertilisation, cleavage starts in the zygote.
(e) Cleavage results in the formation of 2, 4, 8 and 16 daughter cells called blastomeres. The embryo with 8-16 blastomeres is a solid spherical structure called morula.
(f) Morula continues to divide and blastomeres rearrange themselves as it moves further into the uterus.
(g) As a result, blastocyst is formed, which contains trophoblast (outer layer) and inner cell mass.
(h) The trophoblast attaches to endometrium and blastocyst gets embedded in it (implantation)                          ( 1/2 each=4)
1. (i) 13-14th day                              21st -23rd day
          FSH – High                           Low
            LH – High                           Low
          Progesterone – Low               High                        (1/2 each=3)
(ii) End of follicular or proliferative phase.         (1)
(iii) Menstruation does not occur during pregnancy upon fertilization due to high level of progesterone secreted by persisting corpus luteum and placenta.
                   ( 1 )
1. Spermatogenesis is the production process of sperm from the male germ cell whereas oogenesis is the production process of the eggs from the oogonia in females. Meiosis is different from spermatogenesis and oogenesis in the quantity of the end product. This unequal division is necessary to maintain the essential part of the cytoplasm. One minor part is detached as the polar body where a single daughter cell called the ovum is formed which is functional. But in spermatogenesis, four spermatids are produced which are functional and that later develops into spermatozoa.        (10X  1/2 each= 5)
	Oogenesis
	Spermatogenesis

	Production of eggs from oogonia
	Production of sperm from spermatogonia

	
	

	All except the last phase takes place inside the ovary
	All phases occur inside the testis

	Early stages observed during the fetal period. Rest stages observed between puberty and menopause
	A continuous process that is initiated from puberty and lasts until death

	Matured from germinal epithelium overlying the ovary
	Developed from the germinal epithelial lining of the seminiferous tubules

	Sertoli cells not found in germinal cell epithelium
	Sertoli cells found in germinal cell epithelium

	Few oogonia divide to produce eggs, one at a time
	Spermatogonia are divided by meiosis to produce sperms

	Lengthy growth phase in oogonia
	The growth phase of spermatogonia is short

	Generates non-motile gametes
	Produces motile gametes

	Primary oocyte divides to form a secondary oocyte and polar body during meiosis-I
	During meiosis-I, primary spermatocyte divides to form two secondary spermatocytes


1. Each seminiferous tubule is lined by germinal epithelium. The majority of cells in this epithelium are cuboidal spermatogenic cells but a few are large, pyramidal, supporting sertoli or nurse cells. The cuboidal cells, by mitotic divisions, produce spermatogonia into the lumen of the seminiferous tubule.
The spermatogonia grow into primary spermatocytes, which undergo meiosis, producing haploid cells, first secondary spermatocytes, and then spermatids. The latter metamorphose into spermatozoa. Differentiation of spermatozoa from spermatogonia is called spermatogenesis. The spermatozoa are nourished during development by nurse cells. Mature spermatozoa lie free in the cavity of the seminiferous tubules. Scattered in the connective tissue are Leydig’s cells which secrete a hormone called testosterone.
                                      [image: Draw a diagram of the sectional view of human seminiferous class 11 biology  CBSE]
6.    
  Similarities:
1. Both are gametes and take part in fertilization.
2. Both are haploid.
3. Both are a carrier of the heredity characters.
4. Both are unicellular structures.                   (4X 1/2 each=2)
Differences: (6X 1/2 each=3)
	Mammalian sperm
	Mammalian ovum

	1. Sperm is motile and enclosed by an only single plasma membrane.
	1. Ovum is spherical, non-motile, and surrounded by zona pellucida and corona radiata.

	2. It is differentiated into four parts, i.e. head, neck, middle piece and tail.
	2. It is a spherical egg with a nucleus.

	3. Small amount of cytoplasm present.
	3. A large amount of cytoplasm.

	4. Centrioles and acrosome present.
	4. Centriole and acrosome absent.

	5. Mitochondria is spirally arranged .
	5. Mitochondria scattered in the cytoplasm.



7.Gonadotropin-releasing hormone (GnRH) also called gonadotropin-releasing factor (GnRH) is secreted by the hypothalamus of the brain, which stimulates the release of follicle-stimulating hormone (FSH) and luteinizing hormone (LH). FSH stimulates the ovarian follicles to produce estrogens during the proliferative phase. LH stimulates the corpus luteum of the ovary to secrete progesterone.       (1)
1.    The menstrual phase is caused by the reduction of progesterone and estrogens.
2. The proliferative phase is caused by the increased production of estrogens.
3. LH causes ovulation. LH also causes a transformation of the empty Graafian follicle into the corpus luteum by luteinization inside the ovary. LH also stimulates the corpus luteum to secrete progesterone hormone to help in implantation, placentation, and maintenance of pregnancy.
4. A secretory phase is caused by the increased production of progesterone. ( 4X1 each=4)
 8. (i)  Under the impact of progesterone and oestrogen the size of the uterus and birth canal increases. Relaxation of pelvic ligament takes place. The placenta is developed between chorionic and uterine tissue
(ii) Breast size increases to full maturity under the impact of progesterone. Corpus luteum grows in the early month and then regresses in the later month.
(iii) Menstrual cycle and ovulation do not occur.
(iv)Uterine changes: Sex hormones, the estrogenic and placental gonadotropins are excreted with urine.
(v)The volume of blood increases. Some of the endocrine glands such as the adrenal cortex, anterior pituitary, and thyroid show enlargement. Relaxin hormone is essential in relaxing the pelvic ligament during parturition.
Oxytocin controls uterine contraction during childbirth     ( 1 EACH)
9.(i) Menstrual cycle: The cyclic changes that occur in the reproductive organs of primate Females (monkeys, apes, and human beings) constitute the Menstrual cycle. The Cycle of events starts from one menstruation tilt the onset of the next and Lasts for about 28/29 days (a menses).         ( 1 )
Simplified menstrual cycle (28-day Cycle):         ( 4X1/2 each=2)
	Phase
	Days
	Events

	Menstrual phase
	1-5
	Endometrium breaks down, menstruation begins. The cells of endometrium, mucus , blood, and the unfertilized ovum constitute the menstrual flow.

	Follicular phase (Proliferative phase)
	6-13
	Progesterone production is reduced. In fact, menstrual flow is associated with withdrawal of progesterone.

	Ovulatory phase
	14
	Endometrium rebuilds, FSH secretion, and oestrogen secretion increase.

	Luteal phase (Secretory phase)
	15-28
	Both LH and FSH attain a peak level. The concentration of estrogen in the blood is also high and reaches its peak. Ovulation occurs. Corpus luteum secretes progesterone. The endometrium thickens and uterine glands become secretory


 
(ii) Yes, a proper understanding of the menstrual cycle can help immensely in family planning. Day 10 to 17 of the menstrual cycle is called the fertile period of a human female. If coitus is done during this period, there is an increased chance of conception. But if coitus is abstained during this period, pregnancy can be prevented. Pills used by females are also dependent on the menstrual cycle.                                      ( 2 )
10. (A) Structure of ovum: In most animals eggs are spherical or oval, non-motile but on close examination, it is noted that one pole is different from the other. The pole from which polar bodies are given off is called an animal pole while the opposite is termed as a vegetal pole. Thus it is said to have polarity. Thus various cytoplasmic substances are distributed along the axis in an unequal manner.
The nucleus also called (germinal vesicle) having a chromatin network is surrounded by the nuclear membrane. It also contains prominent nucleolus. All animal eggs contain some reserve material to provide food called yolk. The cytoplasm of an ovum is called the ooplasm. It lacks a centrosome but contains cortical granules derived from Golgi bodies in its outer region termed cortex. ( 1 each) or a simple explanation as per NCERT book.
 
                                 [image: Class 12 Biology Important Questions Chapter 3 Human Reproduction 18](½  any four labelling=2)
(B) Function of zona pellucida: During fertilization as a result of the cortical reaction, zona pellucida hardens and prevents the entry of additional sperms (polyspermy). (1)
 
-------------------------XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX-------------------------
CHAPTER-4 REPRODUCTIVE HEALTH
MCQs
1.An IUD recommended to promote the cervix hostility to the sperms is –
(a) Cu T		 (b) Multiload -375   	(c) LNG -20	         (d) Cu 7
Ans (c)LNG -20
2. The mode of action of copper ions in an IUD is to-
(a)increase the movement of sperms 
(b)decrease the movement of sperms 
(c)Make the uterus unsuitable for implantation
(d)make the cervix hostile to sperms
Ans.(b)decrease the movement of sperms 
3.Identify the disease which is not a sexually transmitted disease.
(a) Gonorrhoea  	(b) Syphilis	 (c)Amoebiasis	 (d) Chlamydiosis
Ans (c)Amoebiasis
4.Embryo with more than 16 blastomeres formed due to in vitro fertilisation is transferred into –
(a) uterus 		 (b)fallopian tube		 (c)fimbriae	 	 (d)cervix
Ans (a) uterus
5.Assisted reproductive technology does not include –
(a) zygote extra fallopian transfer 		 (b)in vitro fertilisation and embryo transfer 
(c)artificial insemination 			 (d)gamete intra fallopian transfer
Ans (a) zygote extra fallopian transfer 	
6.A female undergoing IVF treatment has blocked fallopian tubes. The technique by which an embryo with more than 8 blastomeres will be transferred into the female for further development is-	
(a)ZIFT			 (b)GIFT 		(c)IUT			 (d)AI
Ans (c) IUT
7.In the context of amniocentesis, which of the following statements is incorrect?
(a)It is used for pre-natal sex determination  	
(b)It can be used for detection of Down’s syndrome
 (c) It can be used for the detection of cleft palate
(d) It is done when a woman is between 14-16 weeks pregnant 
Ans (c) It can be used for the detection of cleft palate
8. Which is the most important component of oral contraceptive pills-
(a)progesterone -oestrogen  	(b)growth hormone         (c)thyroxine	  (d)LH  
Ans (a) progesterone -oestrogen   
9.An infertile couple was advised to undergo in vitro fertilization by the doctor. Out of the options given below, select the correct stage for transfer to the fallopian tube for successful results? 
(a) Zygote only			 (b) Zygote or early embryo up to 8 blastomeres 
(c) Embryos with more than 8 blastomeres		 (d) Blastocyst Stage
Ans (b) Zygote or early embryo up to 8 blastomeres
10.                                   [image: ]                                                                                                                                                                      . 
What does the given figure represent?
(a) Ovarian cancer	(b)Uterine cancer	(c)Tubectomy		(d)vasectomy
Ans (d)vasectomy
11.Identify the figures of the contraceptives given below and select the correct option -
 [image: ]
(a)A-condoms 			B-Copper -T			C-Implants
(b) A-Tubectomy			B--Implants			C- Copper -T
(c) A- Vasectomy			B- condoms			C- Copper -T
(d) A-Copper -T			B- condoms			C—Implants
Ans (a)A-condoms 			B-Copper -T			C-Implants
12.The accompanying diagram shows the uterine tubes of four women P,Q,R,S
 [image: ]
In which two women fertilisation is not possible at present?
(a) P and Q		 (b) Q and R		(c)R  and S		(d) S and P
Ans (c) R and S
ASSERTION /REASON QUESTIONS-
Choose the correct option -
A. Both A and R are true and R is the correct explanation of A                                                                                                                  B. Both A and R are true and R is not the correct explanation of A                                                                    C. A is true but R is false.                                                                                                                                                         D. A is false but R is true.
13. ASSERTION -Both IUT and ZIFT are embryo transfer techniques 
REASON – In both IUT and ZIFT, the number of cells in zygote is the same. 
Ans C. A is true but R is false.                                                                                                                                                         
14.ASSERTION -Lactational amenorrhea is the natural method of contraception 
REASON -It increases the phagocytosis of sperms.
Ans C. A is true but R is false.                                                                                                                                                         
15.ASSERTION – Sterilisation is the surgical method of contraception 
REASON- In this both the ducts are cut and tied which blocks gamete transport and thereby prevents conception 
Ans A. Both A and R are true and R is the correct explanation of A                                                                                                                  
16.ASSERTION- Amniocentesis is often misused. 
REASON -It is meant for determining the genetic disorder in the foetus. but it is being used to determine the sex of the foetus. leading to increase in female foeticide.
 Ans A. Both A and R are true and R is the correct explanation of A                                                                                                                  
1 MARK QUESTIONS
1.Reproductive health refers only to healthy reproductive functions. Comment 
Ans. Reproductive health means a total well-being in all aspects of reproduction including physical, emotional, behavioural and social.
2.Name the contraceptive recently developed at CDRI, Lucknow.
Ans. Saheli
3.What are STDs? Write its full form.
Ans. Diseases which are transmitted by sexual intercourse with the infected person. Sexually transmitted diseases.

4.Give the names of STD which can be transmitted through contaminated blood.
Ans. AIDS and Hepatitis B
5.State whether the statement given below is True or False with explanation-
Infertility is defined as the inability to produce a viable offspring and is always due to abnormalities/defects in the female partner.
Ans. False, because it can be due to abnormalities/defects in any of the partners.
6.What is the method of directly injecting the sperm into ovum called as? 
Ans. ICSI (Intra cytoplasmic sperm injection)
7.How can pregnancy due to rape or casual/ unprotected intercourse be prevented?
Ans. By using emergency contraceptives (I pill, pill 72, unwanted 72)
8.Name two sexually transmitted diseases that do not specifically affect the reproductive organs.
Ans. AIDS, Hepatitis-B
9.Mention the primary aim of ART.
Ans. The primary aim of ART is to assist infertile couples to have children.
10.What is the principle behind barrier methods of birth control?
Ans. The principle behind barrier methods of birth control is to prevent sperms and ovum from physically meeting in order to prevent fertilisation.
2 MARK QUESTIONS
1.Fed up by a large family, a couple wanted to adopt a terminal method of contraception. Describe the process conducted by the doctor in either of the cases -male and female partner.
Ans Male -vasectomy, Female - Tubectomy
2.STDs can be prevented by self-consciousness. Comment.
Ans. Be conscious and avoid sex with unknown persons or multiple persons, always use condoms during sex, consult a doctor if early symptoms of disease are seen.
3. Explain the Zygote Intra Fallopian transfer (ZIFT) technique. How is Intrauterine transfer technique (IUT) different from it?
Ans. ZIFT -After IVF the zygote is transferred to the fallopian tube in ZIFT.
IUT- If the embryo is more than 8 blastomeres, it is transferred to the uterus, then it is called IUT.
4. Mention two advantages of locational amenorrhoea, as a contraceptive method.
Ans .i)It is a natural method which requires no medical assistance.
ii) It has no side effects.
5.Name the hormonal composition of oral contraceptive used by human females.  Explain, how does it act as a contraceptive?
Ans Progesterone-oestrogen combination. They alter or inhibit ovulation and fertilisation and also alter the quality of cervical mucus to prevent or retard the entry of sperms.
6.Why is ZIFT a boon to childless couples? Explain the procedure.
Ans. It helps them to have children. In ZIFT after IVF the zygote is transferred to the fallopian tube.
7. What is amniocentesis? How is it misused?
Ans.It is a medical procedure used in pre-natal diagnosis of chromosomal abnormalities, foetal infection. It is misused for sex determination followed by female foeticide.
8.Removal of gonads cannot be considered as a contraceptive option. Why?
Ans These are not reversible.
9.Strict conditions have to be followed in Medical Termination of Pregnancy (MTP)procedures. Mention two reasons.
Ans  i)MTPs are safe up to 12 weeks .
       ii) It should not be misused for female foeticide.
10 Mention two preventive measures for STDs.
Ans.i) Avoid sex with unknown persons or multiple persons.
     ii)Always use condoms during sex.
3- MARK QUESTIONS
1.(i)List the four major causes of increasing population in our country that you would like to speak on to your fellow students.
(ii)Write any two steps that you would stress upon to control population explosion.
Ans      .i)Decrease in  maternal mortality rate 
 ii) decrease in infant mortality rate 
iii)increase in the number of people in reproducible age
iv) control of diseases and improved public health care 

2.(i)Explain the mode of action of copper releasing IUDs as a good contraceptive. How is hormone releasing IUD different from it?
(ii) Why is Saheli a preferred contraceptive by women? (any two reasons)
Ans  i) Cu ions suppress motility  and fertilising capacity of sperms . Hormone releasing IUD makes the uterus unsuitable for implantation and the cervix hostile to sperms.
ii)It is taken once a week. It has very few side effects and high contraceptive value.

3.Name two hormones that are constituents of contraceptive pills. Why do they have high and effective contraceptive value? Name a commonly prescribed non-steroidal contraceptive pill.
Ans. Progesterone -oestrogen combinations. These pills alter inhibit the ovulation and implantation and alter the quality of cervical mucus to prevent or retard the entry of sperms. Saheli

4.All Reproductive Tract Infections are STDs but all STDs are not RTIs. Justify with example.
Ans. Among the STDs, Hepatitis and AIDS are not infections of the reproductive organs, although their mode of transmission could be through the reproductive tract. All other infections are transmitted through the reproductive tract, so these are STDs as well as RTIs whereas AIDS and Hepatitis are STDs but not RTIs.

5.What are the qualities of an ideal contraceptive?
Ans. User friendly, easily available, effective, reversible with no or least side effect, non- interfering with sex drive.

6.Name and explain the surgical method advised to human males and females as a means of birth control. Mention its one advantage and one disadvantage.
Ans. Tubectomy, Advantage-to get rid of unwanted pregnancies 
  Disadvantage -It is non reversible.

7. Namrata, a NGO worker is given the responsibility to educate the sex workers about STDs. While the sex workers were hesitant and reluctant to attend Namrata’s session. Namrata was patient and convinced them by explaining the importance of understanding STD so that they can protect themselves and lead healthy reproductive lives. The workers agreed and were happy to attend the session.

(a)Specify any two ways of prevention of such diseases.
Ans. i) Avoid sex with unknown persons or multiple persons                                             
ii)Always use condoms during sex

(b)What are STDs?
Ans The diseases that are spread by sexual inter course with infected persons are called sexually transmitted diseases.

(c)What are symptoms of STDs?
Ans. Itching, fluid discharge, slight pain, swelling

8.a) Expand MTP
b) Give 2 situations when MTP is advised.
c)When can amniocentesis and MTP be misused?
Ans. a) Medical termination of pregnancy,
b) To get rid of unwanted pregnancies, when the pregnancy could be harmful to the mother, foetus or both.
c)To determine the sex of the foetus illegally and for female foeticide.

9.Enlist at least 3 causes of infertility?
Ans. Infertility may be caused due to physical or hereditary reasons, drug abuse, immunological and psychological reasons

10.What are the advantages of natural methods of contraception over artificial methods?
Ans. Safe with no side effects, no medical assistance is required, can be discontinued when desired.

11.How do implants act as effective method of contraception in human females? Mention its one advantage over contraceptive pills.
Ans. They block ovulation and thicken the cervical mucus to prevent sperm transport.
Advantage -One implant is effective for 5 years, but contraceptive pills have to be taken regularly.

12 What are the different types of IUDs. Mention their mode of action.
And.i) Cu releasing IUDs    ii) Hormone releasing IUDs   iii) Non medicated IUDs

13Name two hormone releasing IUDs.
Ans Progestasert, LNG -20

14.Give reasons why family planning techniques are not adopted by all in our country.
Ans- lack of awareness

15.Is the use of contraceptives justified? Give reasons.
Ans. Yes 
 i) To check population growth ii) To space between successive pregnancies and plan family
iii) to guard against STDs (condoms only)
5-MARK QUESTIONS
1.Explain one application each of-
(a)Amniocentesis 
Ans. It is a medical procedure used in prenatal diagnosis of chromosomal abnormalities, foetal infection.
(b) Lactational amenorrhea
Ans. It refers to absence of menstruation during the period of intense lactation following parturition.
(c)Creating awareness about sex related aspects is an effective method to improve reproductive health of the people. Do you agree? Explain.
Ans. Yes, STDs, birth control options, care of pregnant mothers, postnatal care of mother and child, importance of breast feeding etc. can help improve the reproductive health of the people.
2. STDs are a threat to reproductive health. Describe any two such diseases and suggest preventive measures.
Ans. Hepatitis -B, and HIV(description)
Prevention methods -
i)Avoid sex with unknown/multiple partners
ii) Always use condoms during coitus
iii)Use sterilised needles and syringes
iv)Awareness about STDs
3. What is ART? How is it helpful to humans? How are GIFT and ZIFT different from intra uterine transfers? Explain.
Ans ART (Assisted reproductive technologies) includes special techniques by which infertile couples are assisted to have children in special health care units 
In IUT, embryo with 8-16 blastomeres is placed directly into the lining of the uterus to complete its further development. In GIFT, gamete collected from a donor is transferred to the fallopian tube of another female who cannot produce an egg. In ZIFT, the 8 celled blastomere is transferred into the fallopian tube.
4.List the four main categories into which contraceptive methods could be broadly classified. Explain briefly each category giving one example of each.
Ans. Natural method, barrier method, chemical method, IUDs, sterilisation methods. (brief explanation of mode of action of each)
5(a). Mention the different ways in which people are made aware of the significance of reproductive health and a reproductively healthy society.
Ans . i) audio-visual and print media
ii) sex education in schools
iii)education about STDs, adolescence related changes, safe and hygienic sexual practices
iv)education about birth control measures
 (b) AIDS and Hepatitis B are STDs. Mention any two other ways by which they can be transmitted to a healthy person.
Ans. Sharing of needles by intravenous drug abusers, infected blood transfusion.
(c)Why is early detection of STD essential?
Ans It may lead to complications like pelvic inflammatory disease, abortions, still birth infertility, cancer. (any4 reasons)
COMPETENCY BASED QUESTIONS (4 MARK QUESTIONS)
1.A technique known as amniocentesis is used to determine fetal abnormalities. This test is based on the chromosomal pattern in amniotic fluid. However, this technique is legally banned now -
[image: ]
(a) Identify X and Y in the above given figure
		X				Y
i 	Amnion				Chorion
ii	 Uterine wall				Placenta
iii	 Placenta				Uterine wall
iv	Uterine wall				Amnion	
(b) What is the function of Z?
Ans . Z is the amniotic fluid which prevents desiccation of an embryo.
(c) A pregnant woman wanted to know if her child is suffering from jaundice. Can this be diagnosed by amniocentesis?
Jaundice cannot be diagnosed by means of amniocentesis. The cells of the amniotic fluid are not sufficient to diagnose jaundice in the embryo.
OR
(c) Name a non-invasive technique of detecting foetal disorder?
Ans. Ultra sound imaging                                                                         
2. A newly married couple was afraid of using contraceptives and IUDs. So they opted for natural methods of contraception. During a random counselling session, a couple found that natural contraception was not reliable, instead they can use barrier contraceptives.
(a)Name two natural methods of contraception that could be used by this couple.
Ans. Coitus interruptus and periodic abstinence are the two natural methods of contraception
(b)Give an example of hormonal IUDs, Cu-IUDs and non-medicated IUDs.
Ans. Hormonal IUD -Progestasert
Cu-IUDs- LNG 20
Non medicated IUD - Lippes loop
(c)Name some barrier methods made up of rubber/ latex. Name two agents commonly used along with barriers to increase the contraceptive efficiency.
Ans Condoms, diaphragms, cervical caps, vaults are made up of rubber/latex.
Two agents are- spermicidal creams, jellies, foams
OR
(c)Use of condoms have increased in male and female population in recent years. Give reasons.
Ans- Disposable, can be self-inserted, give privacy to user and protect from STDs.
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REPRODUCTIVE HEALTH AT A GLANCE
A. REPRODUCTIVE AND CHILD HEALTHCARE PROGRAMMES
Some of the measures taken are-
1.Govt and non govt. agencies audio-visual and print media
2.Sex education in schools
3.Educating couples about birth control options
4.Statutory ban on amniocentesis
5.Strong infrastructure and material support
B) POPULATION EXPLOSION
1.Factors governing population size-natality, immigration, mortality, emigration
2.Consequences of overpopulation-
i)shortage of food supply
ii)unemployment
iii)education
iv)poverty
C)BIRTH CONTROL
Methods of birth control
A) Natural /traditional methods
1.Periodic abstinence		2. Coitus interruptus		3 Lactational amenorrhea
B) Barrier methods
1.Condoms	2.Cervical caps, diaphragms, and vaults	3.Spermicidal creams, jellies and foams
C) Intrauterine devices
1.Copper releasing IUDs	-Cu-T, Cu-7 Multiload375, Paraguard
2.Hormone releasing IUDs	- Progestasert, LNG-20
3Non medicated IUDs	- Lippes, Loop
D)Oral contraceptives
Saheli (developed by CDRI) and Mala-D
E) Hormone Injections and implants 
F) Emergency contraceptives
G) Surgical (sterilisation methods) methods
Vasectomy and tubectomy
                            [image: ]
H) Medical termination of pregnancy
SEXUALLY TRANSMITTED DISEASES (VENERAL DISEASES /RTIs)
Mode of transmission
Preventive measures for STDs
INFERTILITY
ASSISTED REPRODUCTIVE TECHNOLOGY (ARTs)
1.Invitrofertilisation (embryo transfer ET)
2.ZIFT (Zygote Intra fallopian transfer) AND IUT (Intra uterine transfer)
3.Invivo fertilisation
4.GIFT (Gamete intra fallopian transfer)
5. ICSI (Intra cytoplasmic sperm injection) - oligospermia, aspermia
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CHAPTER-5 (PRINCIPLE OF INHERITANCE)
SUBMITTED BY: NITIN KUMAR (PGT-BIOLOGY), KV- BACHELI

SECTION- A (MCQ) – 1 MARK
1. If a hybrid expresses a character, it is called _________ 
a). Epistasis				b). Dominant
c). Co-dominant			d). Recessive
2. A plant having the genotype AABbCC will produce ______ kinds of gametes
a). 5		b). 4		c). 3		d). 2
3. Colour blindness is an _________ linked recessive trait
a). Z chromosome		b). Y chromosome
c). X chromosome		d). None of the above
4. In most species, mitochondrial DNA is passed down from 
a). DNA		b). Mother and Father		c). Father		d). Mother
5. Where are the genes for cytoplasmic male sterility in plants located?
a). Chloroplast genome			b). Mitochondrial genome
c). Cytosome				d). None of the above
6. _________ is a type of trait whose phenotype is influenced by more than one gene
a). Oncogenic Trait			b). Monogenic trait
c). Polygenic trait				d). None of the above
7. An individual’s collection of genes is called ______
a). Genotype		b). Phenotype		c). Trait	d). None of the above
8. A man marries a woman and both do not show any apparent traits of inherited disease. Five sons and two daughters are born, and three of their sons suffer from a disease. However, none of the daughters is affected. The following mode of inheritance for the disease is
a). Sex-linked recessive			b). Sex-linked dominant
c). Autosomal dominant			d). None of the above
9. A trait that “overpowers” and hide another trait is called
a). Overpowering trait			b). Complex trait
c). Recessive trait				d). Dominant Trait
10. Why is haemophilia a disease that is more commonly seen in males?
a). Both (2) and (3)				b). The disease is Y- linked
c). The disease is X- linked			d). None of the above
11. If a genetic disease is transferred from a phenotypically normal but carrier female to only some of the male progeny, the disease is
(a) autosomal dominant			(b) autosomal recessive
(c) sex-linked dominant			(d) sex-linked recessive.
12. In sickle cell anaemia glutamic acid is replaced by valine. Which one of the following triplets codes for valine ?
(a) GGG		(b) A AG		(c) G A A		(d) GUG
13. Person having genotype IA IB would show the blood group as AB. This is because of
(a) pleiotropy					(b) co-dominance
(c) segregation					(d) incomplete dominance.
14. ZZ/ZW type of sex determination is seen in
(a) platypus		(b) snails		(c) cockroach		(d) peacock
15. A cross between two tall plants resulted in offspring having few dwarf plants. What would be the genotypes of both the parents ?
(a) TT and Tt		(b) Tt and Tt		(c) TT and TT		(d) Tt and It
16. In a dihybrid cross, if you get 9 : 3 : 3 : 1 ratio it denotes that
(a) the alleles of two genes are interacting with each other
(b) it is a polygenic inheritance
(c) it is a case of multiple allelism
(d) the alleles of two genes are segregating independently.
17. Which of the following will not result in variations among siblings ?
(a) Independent assortment of genes		(b) Crossing over
(c) Linkage					(d) Mutation
18. Mendel’s Law of independent assortment holds good for genes situated on the
(a) non-homologous chromosomes		(b) homologous chromosomes
(c) extra nuclear genetic element		(d) same chromosome.
19. Occasionally, a single gene may express more than one effect. The phenomenon is called
(a) multiple allelism		(b) mosaicism		(c) pleiotropy		(d) polygeny.
20. In the F2 generation of a Mendelian dihybrid cross the number of phenotypes and genotypes are
(a) phenotypes – 4; genotypes – 16		(b) phenotypes – 9; genotypes – 4
(c) phenotypes – 4; genotypes – 8		(d) phenotypes – 4; genotypes – 9.
21. The colour based contrasting traits in seven contrasting pairs, studied by Mendel in pea plant were
(a) 1			(b) 2			(c) 3			(d) 4
22. _________ pairs of contrasting traits were studied by Mendel in pea plant.
(a) 6			(b) 7			(c) 8			(d) 10
23. Which of the following characters was not chosen by Mendel ?
(a) Pod shape					(b) Pod colour
(c) Location of flower				(d) Location of pod
24. Genes which code for a pair of contrasting traits are known as
(a) dominant genes		(b) alleles		(c) linked genes	(d) none of these
25. A recessive allele is expressed in
(a) heterozygous condition only	 b) homozygous condition only
(c) F3 generation			(d) both homozygous and heterozygous conditions.
26. The characters which appear in the first filial generation are called
(a) recessive characters				(b) dominant characters
(c) holandric characters			(d) lethal characters
27. What will be the distribution of phenotypic features in the first filial generation after a cross between a homozygous female and a heterozygous male for a single locus ?
(a) 3 : 1			(b) 1 : 2 : 1			(c) 1 : 1			(d) None of these
28. In a monohybrid cross between two heterozygous individuals, percentage of pure homozygous individuals obtained in F1 generation will be
(a) 25 %		(b) 50 %		(c) 75 %		(d) 100 %
29. What is the probability of production of dwarf offspring in a cross between two heterozygous tall pea plants ?
(a) Zero		(b) 50 %		(c) 25 %		(d) 100 %
30. Which of the following crosses will give tall and dwarf pea plants in same proportions ?
(a) TT × tt		(b) Tt × tt		(c) TT × Tt		(d) tt × tt
31. Which of the following is incorrect regarding ZW – ZZ type of sex determination ?
(a) It occurs in birds and some reptiles.
(b) Females are homogametic and males are heterogametic.
(c) 1:1 sex ratio is produced in the offsprings.
(d) All of these
32. A couple has six daughters. What is the possibility of their having a girl next time ?
(a) 10 %		(b) 50 %		(c) 90 %		(d) 100 %
33. Number of autosomes present in liver cells of a human female is
(a) 22 autosomes		(b) 22 pairs		(c) 23 autosomes		(d) 23 pairs
34. Haplodiploidy is found in
(a) grasshoppers and cockroaches			(b) birds and reptiles
(c) butterflies and moths				(d) honeybees, ants and wasps.
35. Rate of mutation is affected by
(a) temperature		(b) X-rays		(c) gamma rays		(d) all of these.
36. Two or more independent genes present on different chromosomes which determine nearly same phenotype are called
(a) supplementary genes			(b) complementary genes
(c) duplicate genes				(d) none of these.
37. Select the incorrect statement regarding pedigree analysis.
(a) Solid symbols show unaffected individuals.
(b) Proband is the person from which case history starts.
(c) It is useful for genetic counsellors.
(d) It is an analysis of traits in several generations of a family.
38. To determine the genotype of a tall plant of F2 generation, Mendel crossed this plant with a dwarf plant. This cross represents a
(a) test cross		(b) back cross		(c) reciprocal cross		(d) dihybrid cross.
39. Which of the following is a test cross ?
(a) TT × TT		(b) Tt × Tt		(c) tt × tt		(d) Tt × tt
40. Mendel formulated the law of purity of gametes on the basis of
(a) monohybrid cross	(b) dihybrid cross		(c) test cross		(d) back cross.
41. The inheritance of flower colour in Antirrhinum (dog flower) is an example of
(a) incomplete dominance	(b) co-dominance	(c) multiple alleles	(d) linkage.
42. In Antirrhinum (dog flower), phenotypic ratio in F2 generation for the inheritance of flower colour would be
(a) 3 : 1		(	b) 1 : 2 : 1			(c) 1 : 1			(d) 2 : 1
43. Phenotypic and genotypic ratio is similar in case of
(a) complete dominance			(b) incomplete dominance
(c) over dominance				(d) epistasis.
44. What can be the blood group of offspring when both parents have AB blood group ?
(a) AB only	(b) A, B and AB	(c) A, B, AB and O		(d) A and B only
45. Inheritance of roan coat in cattle is an example of
(a) incomplete dominance			(b) codominance
(c) multiple allelism				(d) none of these
46. ABO blood grouping in human beings cites the example of
(a) incomplete dominance	(b) co-dominance	(c) multiple allelism		(d) both
(b) and (c)
47. In mice, Y is the dominant allele for yellow fur an y is the recessive allele for grey fur. Since Y is lethal when homozygous, the result of cross Yy × Yy will be
(a) 3 yellow : 1 grey				(b) 2 yellow : 1 grey
(c) 1 yellow : 1 grey				(d) 1 yellow : 2 grey
48. How many types of gametes can be produced by a diploid organism who is heterozygous for 4 loci ?
(a) 4			(b) 8			(c) 16				(d) 32
49. Which of the following is correct for the condition when plant YyRr is back crossed with the double recessive parent ?
(a) 9 : 3 : 3 : 1 ratio of phenotypes only		(b) 9 : 3 : 3 : 1 ratio of genotypes only
(c) 1 : 1 : 1 : 1 ratio of phenotypes only	(d) 1 : 1 : 1 : 1 ratio of phenotypes and genotypes
50. Law of independent assortment can be explained with the help of
(a) dihybrid		(b) test cross		(c) back cross		(d) monohybrid cross
51. Mendel’s work was rediscovered by three scientists in the year
(a) 1865		(b) 1900			(c) 1910			(d) 1920
52. Which three scientists independently rediscovered Mendel’s work ?
(a) Avery, McLeod, McCarty				(b) Sutton, Morgan and Bridges
(c) Bateson, Punnet and Bridges			(d) de Vries, Correns and Tschermak
53. Chromosomal theory of inheritance was given by
(a) Morgan et al				(b) Sutton and Boveri
(c) Hugo deVries				(d) Gregor J. Mendel
54. Experimental verification of ‘chromosomal theory of inheritance’ was done by
(a) Sutton and Boveri				(b) Morgan et al
(c) Henking					(d) Karl Correns.
55. Genes located very close to one another on same chromosome tend to be transmitted together and are called as
(a) allelomorphs				(b) identical genes
(c) linked genes				(d) recessive genes
56. What is true about the crossing over between linked genes ?
(a) No crossing over at all			(b) High percentage of crossing over
(c) Hardly any crossing over			(d) None of these
57. Chromosome maps/genetic maps were first prepared by
(a) Sutton and Boveri (1902)			(b) Bateson and Punnett (1906)
(c) Morgan (1910)				(d) Sturtevant (1911)
58. The distance between the genes is measured by
(a) angstrom		(b) map unit		(c) Dobson unit		(d) millimetre
59. Which of the following is suitable for experiment on linkage ?
(a) aaBB x aaBB	(b) AABB x aabb		(c) AaBb x AaBb	(d) AAbb x AaBB
60. Mendel’s law of independent assortment does not hold true for the genes that are located closely on
(a) same chromosome				(b) non-homologous chromosomes
(c) X-chromosome				(d) autosomes
61. If linkage was known at the time of Mendel then which of the following laws, he would not have been able to explain ?
(a) Law of dominance				(b) Law of independent assortment
(c) Law of segregation				(d) Law of purity of gametes
62. Which of the following are reasons for Mendel’s success ?
(i) Usage of pure lines or pure breeding varieties
(ii) Consideration of one character at a time
(iii) Maintenance of statistical records of experiments
(iv) Knowledge of linkage and incomplete dominance
(a) (i) and (ii) only	(b) (i), (ii) and (iii)	(c) (i) and (iv) only	(d) (ii), (iii) and (iv)
63. XO type of sex determination and XY type of sex determination are the examples of
(a) male heterogamety				(b) female heterogamety
(c) male homogamety				(d) both (b) and (c)
64. Grasshopper is an example of XO type of sex determination in which the males have
(a) one X chromosome				(b) one Y chromosome
(c) two X chromosomes			(d) no X chromosome
65. In XO type of sex determination
(a) females produce two different types of gametes
(b) males produce two different types of gametes
(c) females produce gametes with Y chromosome
(d) males produce gametes with Y chromosome.
66. If both parents are carriers for thalassaemia, which is an autosomal recessive disorder, what are the chances of pregnancy resulting in an affected child ?
(a) 25 %		(b) 100 %			(c) No chance			(d) 50 %
67. Select the disease which is caused by recessive autosomal genes when present in homozygous conditions.
(a) Alkaptonuria	(b) Albinism		(c) Cystic fibrosis		(d) All of these
68. Which of the following trait is controlled by dominant autosomal genes ?
(a) Polydactyly					(b) Huntington’s chorea
(c) PTC (phenylthiocarbamide) tasting		(d) All of these
69. Failure of segregation of chromatids during cell division results in the gain or loss of chromosomes, this is called as
(a) euploidy		(b) monoploidy		(c) aneuploidy		(d) polyploidy
70. Trisomy is represented by
(a) (2n – 1)		(b) (2n – 2)		(c) (2n + 2)		(d) (2n + 1)
71. Mongolism is a genetic disorder which is caused by the presence of an extra chromosome number
(a) 20			(b) 21			(c) 17			(d) 23
72. Klinefelter’s syndrome is characterised by a karyotype of
(a) XYY			(b) XO			(c) XXX		(d) XXY
73. This abnormality occurs due to monosomy (2n – 1); the individual has 2n = 45 chromosomes with 44 + XO genotype.
(a) Edward’s syndrome				(b) Down’s syndrome
(c) Turner’s syndrome				(d) Klinefelter’s syndrome
74. Females with Turner’s syndrome have
(a) small uterus					(b) rudimentary ovaries
(c) underdeveloped breasts			(d) all of these.
75. All genes located on the same chromosome
(a) form different groups depending upon their relative distance
(b) form one linkage group
(c) will not from any linkage groups
(d) form interactive groups that affect the phenotype.
76. Conditions of a karyotype 2n±l and 2n + 2 are called
(a) aneuploidy		(b) polyploidy		(c) allopolyploidy		(d) monosomy.
77. Distance between the genes and percentage of recombination shows
(a) a direct relationship				(b) an inverse relationship
(c) a parallel relationship			(d) no relationship.
78. In Mendel’s experiments with garden pea, round seed shape (RR) was dominant over wrinkled seeds (rr), yellow cotyledon (YY) was dominant over green cotyledon (yy). What are the expected phenotypes in the F2 generation of the cross RRYY × rryy? 
(a) Round seeds with yellow cotyledons, and wrinkled seeds with yellow cotyledons. 
(b) Only round seeds with green cotyledons. 
(c) Only wrinkled seeds with yellow cotyledons. 
(d) Only wrinkled seeds with green cotyledons.
79. If a colour blind woman marries a normal visioned man, their sons will be 
(a) all colour blind 
(b) all normal visioned 
(c) one-half colour blind and one-half normal 
(d) three-fourths colour blind and one-fourth normal
80. Which one of the following is an example of polygenic inheritance? 
(a) Skin colour in humans. 			(b) Flower colour in Mirabilis jalapa. 
(c) Production of male honey bee. 		(d) Pod shape in garden pea.
81. Inheritance of skin colour in humans is an example on 
(a) point mutation 				(b) polygenic inheritance 
(c) codominance 				(d) chromosomal aberration.
82. All genes located on the same chromosome 
(a) form different groups depending upon their relative distance
(b) form one linkage group
(c) will not from any linkage groups
(d) form interactive groups that affect the phenotype
83. Distance between the genes and percentage of recombination shows 
(a) a direct relationship 			(b) an inverse relationship 
(c) a parallel relationship 			(d) no relationship
84. If a genetic disease is transferred from a phenotypically normal but carrier female to only some of the male progeny, the disease is 
(a) autosomal dominant 			(b) autosomal recessive 
(c) sex-linked dominant 			(d) sex-linked recessive
85. If a plant heterozygous for tallness is selfed, the F2 generation has both tall and dwarf plants. It proves the principle of
(a) dominance 					(b) segregation 
(c) independent assortment 			(d) incomplete dominance
86. In sickle cell anaemia glutamic acid is replaced by valine. Which one of the following triplets codes for valine? 
(a) G G G 		(b) A A G 		(c) G A A 		(d) G U G
87. Person having genotype IA IB would show the blood group as AB. This is because of
(a) pleiotropy 		(b) co-dominance 	(c) segregation 		(d) incomplete dominance
88. Conditions of a karyotype 2n + 1, 2n – 1 and 2n + 2, 2n – 2 are called 
(a) aneuploidy 		(b) polyploidy 		(c) allopolyploidy 		(d) monosomy 
89. A cross between two tall plants resulted in offspring having few dwarf plants. What would be the genotypes of both the parents? 
(a) TT and Tt 		(b) Tt and Tt 		(c) TT and TT 		(d) Tt and tt
90. In a dihybrid cross, if you get 9:3:3:1 ratio it denotes that
(a) the alleles of two genes are interacting with each other
(b) it is a multigenic inheritance
(c) it is a case of multiple allelism
(d) the alleles of two genes are segregating independently.
91. ZZ/ZW type of sex determination is seen in 
(a) platypus 		(b) snails 		(c) cockroach 		(d) peacock
92. Which of the following will not result in variations among siblings?
(a) Independent assortment of genes 		(b) Crossing over 
(c) Linkage 					(d) Mutation
93. What will never be father’s blood group if the mother has blood group B and child blood
group O?
(a) A 			(b) B			(c) AB 			(d) O
94. Mendel’s Law of independent assortment holds good for genes situated on the 
(a) non-homologous chromosomes 		(b) homologous chromosomes 
(c) extra nuclear genetic element 		(d) same chromosome
95. Occasionally, a single gene may express more than one effect. The phenomenon is called
(a) multiple allelism 		(b) mosaicism 		(c) pleiotropy 		(d) polygeny
96. In a certain taxon of insects some have 17 chromosomes and the others have 18 chromosomes. The 17 and 18 chromosome bearing organisms are 
(a) males and females, respectively 		(b) females and males, respectively 
(c) all males 					(d) all females
97. The inheritance pattern of a gene over generations among humans is studied by the pedigree analysis. Character studied in the pedigree analysis is equivalent to
(a) quantitative trait 				(b) Mendelian trait 
(c) polygenic trait 				(d) maternal trait
98. It is said that Mendel proposed that the factor controlling any character is discrete and
independent. His proposition was based on the
(a) results of F3 generation of a cross.
(b) observations that the offspring of a cross made between the plants having two contrasting
characters shows only one character without any blending.
(c) self-pollination of F1 offsprings.
(d) cross pollination of F1 generation with recessive parent.
99. In the F2 generation of a Mendelian dihybrid cross the number of phenotypes and genotypes are
(a) phenotypes – 4; genotypes – 16 		(b) phenotypes – 9; genotypes – 4
(c) phenotypes – 4; genotypes – 8 		(d) phenotypes – 4; genotypes – 9
100. Which of the following represents a pair of contrasting characters?
(a) Allele (or allelomorphs) 			(b) Phenotype 
(c) Homozygous 				(d) Heterozygous
101. Two genes ‘A’ and ‘B’ are linked. In a dihybrid cross involving these two genes, the F1
heterozygote is crossed with homozygous recessive parental type (aa bb). What would be the
ratio of offspring in the next generation?
(a) 1 : 1 : 1: 1 		(b) 9 : 3 : 3 : 1 		(c) 3 : 1 		(d) 1 : 1
SECTION-B (2 MARKS QUESTION)
Q.1. What is the cross known as when the progeny of F1 and a homozygous recessive plant is crossed? State its advantage.
Ans.1. The cross is a test cross. It is advantageous to determine the genotype of the parent plant.

Q.2. What are the criteria for selecting organisms to perform crosses to study the inheritance of a few traits?
Ans.2. The following criteria are adopted for selecting organisms:
· The traits should be easily visible.
· The organisms should have different traits.
· They should have a short life span
· They must be true breeds
· The pollination procedure should be simple.
· The traits can be manipulated easily
· Random mating of gametes should take place

Q.3. The following pedigree shows a particular trait which is absent in the parents but found in the subsequent generation irrespective of the sexes. Analyse the pedigree and draw a conclusion.
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Ans.3. The pedigree shows an autosomal recessive disorder. The parents are the carrier of the disease so the disease will be visible in only a few offsprings. The other offsprings will be either a carrier or non-carrier.
Q.4. Why did Mendel self-pollinate the tall F1 plants to get the F2 generation and crossed a pure breeding tall plant with a pure breeding dwarf plant to obtain the F1 generation?
Ans.4. The genotype of 50% of the offspring will resemble one parent and the rest 50% will resemble the other parent. The F1 generation obtained from the cross is heterozygous. So, selfing the F1 generation is sufficient to obtain the F2 generation. It would also help to understand the inheritance of selected traits over generations.

Q.5. How are the alleles of a gene different from each other? What is its importance?
Ans.5. Alleles are the alternative forms of the same gene. For e.g., a gene for height comprises of two alleles, one for tall (T) and the other for the dwarf (t). They differ in their nucleotide sequence due, which results in different phenotypes.
Importance:
· They are essential in studying the inheritance and behaviour patterns.
· They show variations in the population due to contrasting phenotypes of a character.

Q.6. How far are the genes and environment responsible for the expression of a particular trait?
Ans.6. The genes remain active throughout our lives, switching on and off their expression in response to the environment. The external factors such as light, temperature, nutrition, etc. are responsible for the gene expression exhibiting changes in the phenotype. Genes provide potentiality while the environment provides an opportunity for the expression of the traits.
Q.7. What is the genetic basis of the wrinkled phenotype of pea seed?
Ans.7. A single gene determines the shape of the seed. The (R) is for the round shape, which is dominant over (r) for the wrinkled seed. If homozygous alleles control the seed shape, it will depict the phenotype of same alleles, for e.g., RR (round), rr (wrinkled). If the alleles are heterozygous, the phenotype of the dominant allele will be expressed, for e.g., Rr (round).

Q.8. Why does an individual have only two alleles even if a character shows multiple alleleism?
Ans.8. The multiple forms of an allele that occurs on the same gene locus are known as multiple alleles. But an individual carries only two alleles. This happens because a zygote is formed by the fusion of haploid sperm and egg. They have only one allele for each trait. When the zygote becomes diploid, it has two alleles for each trait.

Q.9. How is a mutation induced by the mutagen? Explain with examples.
Ans.9. The mutagen changes the base sequence by insertion, deletion or substitution and induces mutation.

Q.10. Differentiate between dominance, co-dominance and incomplete dominance.
Ans.10. Dominance is the phenomenon in which one variant of a gene masks the effect of a different variant of the same gene.
Co-dominance is the relationship between two alleles of a gene. In this none of the alleles are recessive and the phenotype of all the alleles are expressed.
Incomplete dominance is a form of intermediate inheritance in which one allele for a specific trait is not expressed completely over its paired allele.

Q11.Define the chromosomal theory of inheritance?
Ans11.The chromosomal theory of inheritance is defined as the fundamental theory of genetics, which recognizes chromosomes as the carriers of genetic material.

Q12. Define Linkage?
Ans12. In genetics, the linkage is defined as the tendency of genes to remain combined together during the inheritance. This phenomenon was first observed and reported by William Bateson and R.C. Punnet in the early 1900s.

Q.13. How is it possible for a child to have a blood group O if the parents have blood groups A and B?
Ans.13. Case I- If the father is IA and mother is IB, the child will have blood groups AB, A, B, O. Case II- If a father is IA and mother is IB, the child will have the same blood groups as in the case I, i.e., AB, A, B, and O. Thus if the parents have heterozygous alleles, the child will have blood group O.

Q.14. Explain Down’s syndrome.
Aans.14. Down’s syndrome is an autosomal genetic disorder caused by trisomy at chromosome 21, i.e., there is an extra copy of chromosome 21. This condition affects an individual both physically and mentally. Children born with Down’s syndrome have a flat nose and small ears. They face problem in thinking, understanding and reasoning throughout their lives. They might have trouble hearing and seeing. They are often dwarf.
Q.15. Why is it that women exceeding 40 years of age have more chances of having a child with Down’s syndrome?
Aans.15. The women exceeding 40 years of age have more chances of having a child with Down’s syndrome because increased age affects the meiosis of chromosomes adversely. The meiosis remains incomplete until fertilization. It remains arrested at prophase-I and the chromosome is unpaired. If the fertilization occurs after a very long gap, the chromosomes will have to remain unpaired for a longer time. The longer the time of unpairing, the greater are the chances of its non-disjunction, and hence conditions like trisomy arise.

Q.16. How was it known that the genes are located on chromosomes?
Ans.16. The chromosomal theory of inheritance proposed by Bovine and Sutton stated that the genes are present on specific locations on a chromosome. Later, Thomas Morgan observed mutation in the eye colour of the fruit flies and based on the inheritance patter concluded that the gene responsible for the eye colour is located on the X-chromosome.

Q.17. A plant with yellow flowers was crossed with a plant with red flowers. The F1 progeny obtained had orange flowers. What is the inheritance pattern?
Ans.17. The inheritance is incomplete dominance. In this, a new intermediate phenotype between the two original phenotypes is obtained. One allele for a specific trait is not completely expressed over the other allele for the same trait.
Q.18. Mention the characteristics of a true-breeding line.
Ans.18.. Characteristics if true breeding is as follows:
· It undergoes self-pollination.
· It depicts stability in the inheritance for several generations.
· Provide gametes with similar traits, hence used as parents for artificial hybridization.
· Homozygous recessive plants are used to identify the genotype through a test cross.
· 
Q.19. Who had proposed the chromosomal theory of inheritance?
Ans.19. Theodor Boveri and Walter Sutton are the two scientists who were credited with developing the Chromosomal Theory of Inheritance during the early 1900s.

Q.20. What is recombination? Mention its applications with reference to genetic engineering.
Ans.20. Recombination is the process of producing a new combination of genes by crossing over during meiosis.
Applications:
· It is a means of introducing new traits.
· Variability is increased, which is necessary for natural selection.
· It is used for preparing linkage chromosome maps.
· The desired recombinants produced as a result of crossing over are selected by the plant breeders to produce new crop varieties.
· 
Q.21. Why does sickle-cell anaemia persist in the human population when it is believed that the harmful alleles get eliminated from the population after a certain time?
Ans.21. Sickle cell anaemia is an autosomal recessive disease in which the red blood cells become sickle-shaped, inhibiting the oxygen-carrying capacity of the blood. Despite this, it protects the carrier from malaria. Individuals with heterozygotes HbAS survive more than the homozygotes HbSS because they are not exposed to the same severity of risks.

Q.22. Define artificial selection. Has it affected the process of natural selection?
Ans.22. Artificial selection is the intentional breeding of plants and animals where the breeders select the desired traits and make them breed to produce offsprings with the required characteristics. It is an ancient method of genetic engineering. It surely affects the process of natural selection. The individuals cannot evolve on their own. The process is a threat to biodiversity. The traits are not selected considering the fitness of the organism.

Q23.What are Sex chromosomes?
Ans23. Sex chromosomes are defined as a pair of chromosomes, which determine whether an individual is male or female. In all mammals, including humans, have sex chromosomes X and Y in their cells. Females have two X chromosomes(XX), and males have an X and a Y chromosome (XY).

Q.24.What are chromosomes and who discovered chromosomes?
Ans24. Chromosomes are thread-like structures present within the nucleus of a cell. Each species has a unique number of chromosomes and it varies from one organism to another. Humans have 23 pairs of chromosomes and Humans have 23 pairs of chromosomes.  
Carl Wilhelm von Nageli, a Swiss botanist, discovered chromosomes. He was the first person to observe chromosomes in plant cells in the year 1842.
SECTION-C (3 MARK QUESTIONS)
Q.1. What is aneuploidy? Differentiate between aneuploidy and polyploidy. 
Ans.1. Aneuploidy is the chromosomal abnormality in which one or more chromosomes are gained or lost during meiosis due to the non-disjunction of chromosomes.
Differences between aneuploidy and polyploidy:
Polyploidy is a type of chromosomal aberration containing an entire extra set of chromosome. It may be triploid or tetraploid. This phenomenon is common in plants. It is, however, lethal in animals.

Q.2. Describe the individuals with the following chromosomal abnormalities:
1. Trisomy at chromosome 21
2. XXY
3. XO
Ans.2. 1) Trisomy– Trisomy results in an autosomal linked genetic disorder known as Down’s syndrome. The individuals exhibit the following characteristics:
· Protruding tongue	* Roundhead	* Slanting eyes	* Short height	* Open mouth	* Short neck	* Mental retardation	* Under-developed genitals and gonads
2) XXY– The presence of an additional copy of an X-chromosome results in Klinefelter’s syndrome. The patient exhibits the following characteristics:
· The male individual possesses feminine characteristics.	* Development of breasts in males	* Male is sterile		* Poor beard growth	*Feminine voice
3) XO– Loss of X-chromosome results in Turner’s syndrome. Characteristics:
· The female is sterile.	*The ovaries are immature.	*Webbed neck	* Thorax is shield-shaped		* Under-developed breasts.	* Puffy fingers		* Short height	
* Uterus is small
Q.3. A colour-blind father has a daughter with normal vision. The daughter marries a man with a normal vision. What is the probability of her children to be colour blind? Explain with the help of a pedigree chart.
A.3. 
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50% of daughters are carrier while 50% have a normal vision. 50% of sons are diseased while the other 50% will have normal vision.
Q.4. A tall plant with red flowers (dominant) is crossed with a dwarf plant with white flowers (recessive). Work out a dihybrid cross and state the dihybrid ratio. What will be the effect on the dihybrid ratio if the two genes are interacting with each other?
A.4. 
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The standard dihybrid ratio observed is 9:3:3:1. If the two genes interact with the values will deviate. This is because when the genes are linked they do not exhibit independent assortment and remain together in the gametes and the offsprings. The dihybrid ratio thus obtained is 3:1.
Q.5. Why is Drosophila used extensively for genetic studies?
A.5. Drosophila is extensively for genetic studies because it has the following characteristics:
· They have a life span of two weeks.
· They can be grown in the laboratory on simple synthetic medium.
· A large number of progenies are produced by a single mating.
· The male and the female Drosophila can be differentiated easily.
· It has many variations easily visible under a simple microscope.
Q6. List out the characteristics of the chromosome theory of Inheritance.
A6. The important characteristics of the chromosome theory of Inheritance are:
1. Fertilization restores diploid condition.
2. Chromosomes segregate and assort independently.
3. Homologous chromosomes separate at the time of meiosis.
4. Both chromosomes, as well as genes, exist in pairs within the diploid cells.
5. Gamete contains only one chromosome of a particular type and only one of the two alleles of a character.
Q7. Define autosome, hemizygous, homozygous, and heterozygous?
A7. Autosome– All chromosomes apart from the sex chromosomes are called the Autosomes. The number of autosomes differs from one organism to another. Humans have 44 number or 22 pairs of autosomes.
Hemizygous– It is a condition in which an organism has only one copy of a gene or DNA sequence present in diploid cells.
Homozygous— It is a condition in which an organism has two similar alleles of a given gene (XX).
Heterozygous–It is a condition in which an organism has two different alleles of a given gene (XY).
Q8. What are Sex-linkage?
A8. Sex linkage can be defined as the phenotypic expression of an allele, which is dependent on the individual’s gender. It describes the presentation of the chromosome and the sex-specific patterns of inheritance. Sex linkage is directly tied to the sex chromosomes – homogametic sex and heterogametic sex. In mammals, the homogametic sex (XX) is female and the heterogametic sex (XY) is male. Thus the sex-linked genes are carried on the X chromosome.
Q9. Why is colour blindness more prominent in males than females?
A9. Colour blindness is a sex-linked disorder and the genes responsible are present on the X-chromosome. To become affected by the disease, the female should possess the alleles for colour blindness on both the X-chromosomes. If the allele is present on only one chromosome, the female becomes a carrier of the disease. Since males have only one X-chromosome, it carrying the allele renders them affected. That is why males are more prone to colour blindness.
Q10.Why did scientists select fruit flies for his genetics experiments?
A10. Drosophila melanogaster is a small common fly species, which belongs to the family Drosophilidae. This species is generally known as the vinegar fly or a fruit fly.  
In the year 1830, Drosophila melanogaster was established as a key model organism for biomedical science and it is due to the considerable biological similarity to mammals and an abundance of available genetic tools.
Like humans, these fruit flies species have a similar distribution of chromosomes. An individual with a pair of X chromosomes is female fruit fly and an individual with one X and one Y chromosome is male.

Q11. (i) What is polygenic inheritance? Explain with the help of a suitable example, 
(ii) How are pleiotropy and Mendelian pattern of inheritance different from the polygenic pattern of inheritance? 
OR
Certain phenotypes in the human population are spread over a gradient and reflect the contribution of more than two genes. Mention the term used for the type of inheritance. Describe it with the help of an example in the human population. 
Answer: (i) Polygenic inheritance. It is a type of inheritance controlled by three or more genes in which the dominant alleles have a cumulative effect. Each dominant allele expresses a part or unit of a trait. It is also called quantitative inheritance or multiple factor inheritance. The genes involved in such kind of inheritance are termed polygenes.
Examples:
1. Kernel colour in wheat
2. Cob length in maize
3. Skin colour in human
4. Human intelligence Human Skin Colour. It is caused by the pigment melanin.
The quantity of melanin is due to three pairs of polygenes (A, B and C). The genotype of black will be (AA BB CC) and white will have (aa bb cc). Marriage between two such persons will show variations. In progeny (Aa Bb CC) there will be 7 types of phenotypes i.e. very dark, 6 dark, 15 fairly dark, 20 intermediates, 15 family light, 6 light and have very light.
(ii) How are pleiotropy and Mendelian pattern of inheritance different from the polygenic pattern of inheritance? 
Answer: 1. Pleiotropy and Mendelian pattern of inheritance: In the case of pleiotropy one gene has an effect on two on more traits. One effect is more evident in the case of one trait (major effect) and less evident in the case of others (secondary effect). The Mendelian pattern of inheritance is monogenic.
2. In pleiotropism and monogenic inheritance no intermediates are produced and show discontinuous variations in the expression of a trait. Intermediates are quite common in polygenic inheritance and produce continuous variations in the expression of a trait.
Q12. (i) Write the scientific name of the organism Thomas Hunt Morgan and his colleagues worked with for their experiments. Explain the correlation between linkage and recombination with respect to genes as studied by them.
Answer: Thomas Hunt Morgan and his colleagues worked with Drosophila melanogaster. They carried out several dihybrid crosses in Drosophila to study gens that were sex-linked.
Morgan and his group knew that the genes were located on the X chromosome and noticed that when the two genes in a dihybrid cross were situated on the same chromosome, the proportion of parental gene combinations were much higher than the non-parental type.
Morgan attributed this due to the physical association or linkage of the< two genes. He coined the term links to describe this physical associate of genes on a chromosome and t/ term recombination to describe t generation of non-parental age combination. Morgan and his also found that even when genes w grouped on the same chromos or some genes were very tightly linked, they showed very low recombine while others were loosely linked.
(ii) How did Sturtevant explain gene mapping while working with Morgan? (CBSE Delhi 2018)
Answer: Alfred Sturtevant was Morgan’s student. He used the frequency of recombination between gene pairs on the same chromosome as a measure of the distance between genes and ‘mapped’ their position on the chromosome. Today genetic mappings are extensively used as a starting point in the sequencing of the whole genomes.
Q 13. What is recombination? Discuss the applications of recombination from the point of view of genetic engineering.
Answer: Recombination refers to the generation of a new combination of genes which is different from the parental types. It is produced due to crossing over that occurs during meiosis prior to gamete formation.
Applications of recombination:
1. It is a means of introducing new combinations of genes and hence new traits.
2. It increases variability which is useful for natural selection under changing environment.
3. It is used for preparing linkage chromosome maps.
4. It has proved that genes lie in a linear fashion in the chromosome.
5. Breeders have to select small or large population for obtaining the required cross-overs. For obtaining cross-overs between closely linked genes, a very large population is required.
6. Useful recombination produced by crossing over are picked up by breeders to produce useful new varieties of crop plants and animals. Green revolution and white revolution were implemented using the selective recombination technique.
Q14. How is sex determined? 
Answer: Determination of the sex of the child. Sex chromosomes determine sex in human beings. In males, there are 44+XY chromosomes, whereas in female there are 44+XX chromosomes. Here X and Y chromosomes determine sex in human beings.
Two types of gametes are formed in male, one type is having 50% X-chromosome, whereas another type is having Y-chromosome. In a female, gametes are of one type and contain X-chromosome. Thus females are homogametic and males are heterogametic. If male gamete having Y-chromosome (endosperm) undergoes fusion with female gamete having X-chromosome, the zygote will have XY chromosome and this gives rise to a male child.
If male gamete having X-chromosome (gymnosperm) undergoes fusion with female gamete having X-chromosome, the zygote will be having XX-chromosome and this gives rise to the female child.
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Genetics of sex in human beings. The letter A represents autosomes.
Q15. Both haemophilia and thalassemia are blood-related disorders in human. Write their causes and the difference between the two. Name the category of genetic disorder they both come under. 
Answer: Both haemophilia and thalassemia are Mendelian disorders:
· Haemophilia is a sex-linked recessive disorder. The gene for haemophilia is located on X-chromosome. The gene passes from a carrier female to her son.
· Thalassemia is an autosomal-linked recessive disease.
· It occurs due to either mutation or deletion resulting in the reduced rate of synthesis of one of the globin chains of haemoglobin.
· Difference between Haemophilia and Thalassemia. In haemophilia, clotting is affected, i.e. there can be a non-stop bleeding even after a minor cut.
· In Thalassemia anaemia is the characteristic of this disease. It is caused by faulty haemoglobin synthesis.
Q16. Differentiate male and female heterogamety. 
Answer: Differences between male and female heterogamety:
	Male heterogamety
	female heterogamety

	(1) Mate heterogamety refers to the phenomenon, where mates produce two (more than one) types of sperms.
	(1) Female heterogamety refers to the phenomenon, where females produce two (more than one) types of ova.

	(2) Sex of the individual is determined by the type of sperm fertilising the ovum.
	(2) Sex of the individual is determined by the type of ovum that is fertilisers.

	(3) XX female XY male
	(3) ZZ male and ZW female.


Q17. Why Drosophila has been used extensively for genetical studies? 
Answer: Advantages of using Drosophila as genetic material:
Drosophila is a very useful organism for genetical experiments because:
1. A very large number of offsprings are produced after each mating.
2. It can be cultured in large number in laboratory and animals can be easily examined under a hand lens.
3. Its life cycle is very short and is completed in 10-12 days. A new generation can be obtained every two weeks.
4. It has four pairs of chromosomes all different in size and easily distinguishable.
5. They produce numerous variants.
6. It has heteromorphic (XY) chromosomes in the male.
7. Female Drosophila flies can be easily differentiated from the males by the large body size and presence of ovipositor in the abdomen.
Q18. Mendel published his work on the inheritance of characters in 1865, but it remained unrecognised till 1900. Give three reasons for the delay in accepting his work.
Answer: Mendel’s work published as “Experiments on plant hybridisation” remained unnoticed and unappreciated for some 34 years due to:
1. Limited circulation of the “Proceedings of Brunn Natural Science Society” in which it was published.
2. He could not convince himself about his conclusions being universal since Mendel failed to reproduce the results on Hawkweed (Hieracium) undertaken on the suggestion of Naegeli. It was due to non-availability of pure lines.
3. Absence of aggressiveness in his personality.
4. The scientific world was being rocket^ at that time by Darwin’s theory of Natural Selection.
Q19. Compare in any three ways the chromosomal theory of inheritance as proposed by Sutton and Boveri with that of experimental results on pea, presented by Mendel. 
Answer: 
	Sutton and Boveri
	Mendel

	(1) Chromosomes occur in pairs.
	(1) Factors occur in pairs.

	(2) Chromosomes segregate during gamete formation such that only one of each pair is transmitted to a gamete.
	(2) Factors segregate during gamete formation stage and only one of each pair is transmitted to a gamete.

	(3) Independent pairs of chromosomes segregate independently of each other.
	(3) One pair of factors segregate independently of another pair.



SECTION-D ( 4 MARK QUESTIONS)
1. A doctor after conducting certain tests on a pregnant woman advised her to undergo M.T.P., as the foetus she was carrying showed trisomy of 21st chromosome.
(a) State the cause of trisomy of the 21st chromosome.
Ans. Due to non-disjunction of chromosomes during meiosis, trisomy occurs.
(b) Why was the pregnant woman advised to undergo M.T.P. and not to complete the full term of her pregnancy? Explain.
Ans. Trisomy or Down’s syndrome is a genetic disorder and leads to cause certain fatal symptoms, like congenital heart diseases.

(c) What condition lead to create triploidy?
Ans. Aneuploidy
OR
Name the disorder, the foetus may be suffering from.
Ans. Down’s Syndrome.

2. Study the pedigree chart showing the pattern of inheritance of blood group character in a family.
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(a) Give the genotypes of the parents in generation I.
Ans. IAi  and IBi
(b) State the possible genotypes of the individuals.

(i) X in generation II.
(ii) Y in generation III.
ANS. IBi and IAi


(c) How does the inheritance of this blood group explain codominance?
Ans. AB blood group show codominance because in offspring both parental traits exhibited. 
OR
How does the inheritance of this blood group explain multiple allelism?
Ans. ABO blood group has four different combinations blood group A, B, AB , O . All four blood groups are controlled by allele ‘I’ and its different versions, so the inheritance of blood group become multiple allelism.
3.  Read the following and answer the questions given below :
During a study of inheritance of two genes, teacher asked students to perform an experiment. The students crossed white eyed, yellow bodied female Drosophila with a red eyed, brown bodied male Drosophila (i.e., wild). They observed that progenies in F2 generation had 1.3 percent recombinants and 98.7 percent parental type combinations. The experimental cross with results is shown in the given figure. [Note: Dominant wild type alleles are represented with (+) sign in superscript.]
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(i) what is your conclusion about the pattern of inheritance of genes in this case.
Ans. Cross A depict Complete Linkage and cross B depict Incomplete Linkage.
	(ii) Why was the Teacher asked to conduct an experiment on Drosophila?
	

	Ans. The teacher asked to do this experiment to show ‘Linkage between Genes.
	


(iii) What is the relation between distance between map distance and linkage.
Ans. Distance between the genes is inversely proportional with linkage. Less distance result as more Linkage and more distance result as less linkage.
OR
4). What is the relation between distance between recombination and linkage?
Ans. As genes are located closer to each other, linkage will be greater and recombination will be lesser and vice versa, if genes are located farther linkage will be lesser and recombination will be greater.
Read the following and answer the questions given below :
Turner's syndrome is an example of monosomy. It is formed by the union of an allosome free egg and a normal 'X' containing sperm or a normal egg and an allosome free sperm. The individual has 2n = 45 chromosomes (44 + X0) instead of 46. Such individuals are sterile females who have rudimentary ovaries, under developed breasts, small uterus, short stature, webbed neck and abnormal intelligence. They may not menstruate or ovulate. This disorder can be treated by giving female sex hormone to the women from the age of puberty to make them develop breasts and have menstruation. This makes them feel more normal.


	
	
	
	


(i) state the possible reason for this kind of disorder.
Ans. It caused due to nondisjunction of chromosome during meiosis of gametogenesis. 
	
	
	
	


(ii) Turner's syndrome is a/an
a) autosomal recessive Mendelian disorder (b) autosomal dominant Mendelian disorder (c) sex linked Mendelian disorder 		(d) chromosomal disorder
	
	Ans. Chromosomal Disorder


OR Which of the following statements regarding Turner's syndrome is incorrect?
	(a) It is a case of monosomy of chromosomes

	(b) The suffering individual is a sterile female having one 'X' chromosome missing in the cells

	(c) The problem is due to an extra chromosome

	(d) The individual is of short stature.
Ans. C. The problem is due to an extra chromosome.


5.  Read the following and answer the questions given below :
Haemophilia is a sex linked disease which is also known as bleeder's disease as the patient will continue to bleed even from a minor cut since he or she does not possess the natural phenomenon of blood clotting due to absence of anti-haemophilic globulin or factor VIII and plasma thromboplastin factor IX essential for it. As a result of continuous bleeding the patient may die of blood loss. Colour blindness is another type of sex linked trait in which the eye fails to distinguish red and green colours. Vision is however, not affected and the colour blind can, lead a normal life, reading, writing and driving (distinguishing traffic lights by their position).
(i) If a haemophilic man marries a woman whose father was haemophilic and mother was normal then what percent of the progeny will be normal.
Ans. 25% daughter will be affected and 25% daughter will be normal. And 25% son will be affected and 25 % son will normal.
 (ii) A man whose father was colour blind and mother was normal marries a woman whose father was haemophilic and mother was normal then what percent of the progeny will be normal. 
Ans. 25% daughter will be normal and 25 % daughter will be carrier and 25 % son will be affected and 25 % son will be normal.
 (iii)  Name a famous personality in whose family haemophilia is there?
Ans. Queen Victoria of England was the first personality reported positive by Haemophilia.
	OR
	
	
	


 Anup is having colour blindness and is married to Soni who is normal. What is the chance that their son will have the disease?
Ans. No chance. 
	
	
	
	


6. Read the following and answer the questions given below: 
A relevant portion of β-chain of haemoglobin of a normal human is as follows
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The codon for the sixth amino acid is GAG. The sixth codon GAG mutates to GAA as a result of mutation X and into GUG as a result of mutation Y.
(i) Which of the following is incorrect statement?
	a). Mutation X carries no change in shape of red blood cells.


	(b) Mutation Y causes change in shape of red blood cell shape

	(c) Both mutations X and Y causes change in shape of red blood cell shape.

	(d) Both (a) and (b)
Ans. D. both a and b


(ii) Due to mutation Y, what will become the shape of RBCs.
Ans. Shape of RBC turn to biconcave to sickle cell shape.
(iii)  which amino acid is GUG code for
Ans. Valine
	OR
	
	
	


Write the genotype that shows diseased phenotype due to mutation Y?
Ans. GAG turn to GUG.

	
	
	
	


SECTION-E (5 MARKS QUESTIONS)
Q1. (a) Explain linkage and recombination as put forth by T.H. Morgan based on his observations with Drosophila melanogaster crossing experiment.
(b) Write the basis on which Alfred Sturtevant explained gene mapping.
Answer: (a) Linkage and recombination:
· Morgan is called the father of experimental genetics.
· Morgan used Drosophila for experiments of genetics.
· Linkage: It is the phenomenon of certain genes staying together during inheritance through several generations without any change or separation of these being present on the same chromosome. The two genes do not segregate independently of each other. So, F2 generation deviates significantly from 9:3:3:1.
· Recombination: Loosely linked genes show a higher frequency of recombinant frequency which is around 37.2%. Tightly linked genes tend to show fewer recombinant frequency which is around 1.3%.
(b) Morgan’s student Alfred Sturtevant used the frequency of recombination between gene pairs on the same chromosome as a measure of the distance between genes and mapped their position on a chromosome.
Q2. Explain how a test cross can be conducted to distinguish between a homozygous and heterozygous dominant genotype. What is the test cross? How can it decipher heterozygosity of a plant? 
OR How will you find out whether a given plant is homozygous dominant? 
OR You are given a tall pea plant and asked to find its genotype. How will you find it? 
Answer: Test Cross. When an individual is crossed to recessive parent it is called a test cross. The results can be easily analysed. If you follow the monohybrid cross where the FT is test crossed, a ratio of 1:1 will be obtained. On the same basis, you can work out that in a dihybrid case, the test cross ratio will be 1:1:1:1. Test cross can also be used for another purpose.
You must have understood by now that the homo and heterozygous genotypes for a dominant trait cannot be differentiated because they show the same phenotype. If we put them through a test cross, you will see that all homozygous dominant combinations will breed true but heterozygous genotypes will follow the segregation.
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A test cross can be conducted to differentiate between a homozygous and heterozygous dominant genotype.
Q3. Explain the law of independent assortment with a dihybrid cross.
Answer: Law of independent assortment: According to this law, the factors of different pairs of contrasting characters do not influence each other. They are independent of one another in their assortment to form a new combination during gamete formation. Dihybrid cross. A cross in which two characters are taken into consideration during experimentation, such a cross is called dihybrid cross.
A cross between a pea plant with yellow smooth and a pea plant with green, wrinkled seeds is considered. Explanation. When a cross is made between pea plant having yellow smooth seeds (YYSS) and a pea plant with green wrinkled seeds (yyss). At the time of cross-pollination, yellow smooth (YYSS) produces gametes with genes (YS) and green wrinkled will produce gametes with gene (ys). Gametes unite at random. The seeds obtained when placed in the soil will grow to form plants and produce seeds which are yellow smooth (YySs) because yellow and smooth characters are dominant over green and wrinkled. These are called plants of F1 generation.
When plants of F1 generation are allowed to self-pollinate gametes formed YS, Ys, yS and ys by meiosis, they unite at random forming seeds. The plants thus obtained are called F2 generation. They are Yellow smooth (YYSS, YySS, YySs, YYSs); yellow wrinkled (YYss, Yyss), green smooth (yySS, yySs) and green wrinkled (yyss) in the ratio of 9: 3: 3: 1. The result of a dihybrid cross can be shown in Fig. on the chequerboard.
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Result of a dihybrid cross.
From the above dihybrid cross, it can be derived that each gene is assorted independently of the other during its passage from one generation to the other or law of independent assortment is justified.
Q4. In four o’clock plants, red colour (R) is incompletely dominant over white (r), the heterozygous having pink colour. What will be the offspring in a cross between a red flower and a pink flower? 
Answer: In the monohybrid cross, red is incompletely dominant over white.
1. Red flowered plants have genotype RR and white-flowered plants have genotype rr.
2. Pink flowers have a genotype Rr.
3. Red flowering plants will form gametes with R genes and pink flowers will produce two types of gametes with R gene and r gene.
4. Arrangement of gametes in chequerboard.
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Q5. Explain the pattern of inheritance of haemophilia in humans. Why is the possibility of a human female becoming a haemophilic extremely rare? Explain. 
OR
Why is human female rarely haemophilic? Explain how do haemophilic patients suffer? 
Answer: A pattern of inheritance of haemophilia:
1. It is the sex-linked recessive trait which is known as bleeder’s disease because the exposed blood does not readily clot due to deficiency of plasma thromboplastin (haemophilia B/ Christmas disease) or Antihaemophilia globulin (haemophilia A)
2. The defect has been inherited in the family of British Crown through Queen Victoria.
3. In females, haemophilia appears when both the sex chromosomes carry its recessive gene, Xh. Such females die before birth.
4. A woman having a single allele of the trait appears normal but is a carrier of the disease XXh
5. For sex-linked genes, human males are hemizygous. Therefore, Xh Y is haemophilic.
6. Marriage between haemophilic male and carrier female produces haemophilic sons (XhY, 50%), normal sons (XY, 50%), carrier daughters (XXh, 50%) and haemophilic daughters (XhXh, 50%, die before birth).
7. Haemophilic man (XhY) and normal woman (XX) produce carrier girls (XXh) and normal boys (XY).
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8. Marriage between carrier woman and normal man produce 50% carrier girls (XXh), 50% normal girls (XX), 50% normal boys (XY) and 50% haemophilic boys (XhY).
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Sons- 50% normal 50% heamophilic
Daughters- 50% normal 50% carrier
9. The possibility of a female becoming haemophilic is very rare because the mother of such a female has to be at least a carrier and father should be haemophilic.
Q6. A colour blind child is born to a normal couple. Work out a cross to show how is it possible. Mention the sex of this child.
Answer: (a) Colour blindness is an X-linked recessive disease
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So, the sex of the child is male.
Q7. 1. How does a chromosomal disorder differ from a Mendelian disorder?
2. Name any two chromosomal abbreviation associated disorders.
3. List the characteristics of the disorders mentioned above that help in their diagnosis. 
OR
How does gain or loss of chromosome(s) take place in humans? Describe one example each of chromosomal disorder along with the symptoms involving an autosome and a sex chromosome.
Answer: 1. Mendelian disorders are mainly determined by alteration or mutation in a single gene. These disorders are transmitted to the offspring on the basis of Mendelian inheritance, e.g. haemophilia, sickle cell anaemia. Chromosomal disorders are caused due to absence or excess or abnormal arrangement of one or more chromosomes. They are caused due to failure of segregation of chromatids during cell division or due to polyploidy. e.g. Down’s syndrome, Klinefelter syndrome.
2. Chromosomal aberration associated disorders.
(a) Down’s syndrome
(b) Klinefelter syndrome.
3. (a) Down’s syndrome. It is caused due to an additional copy of chromosome number 21 (Trisomy).
Symptoms: Short statured body, small rounded head, furrowed tongue, partially open mouth.
(b) Klinefelter syndrome. It is caused due to an additional copy of X-chromosomes (47 chromosome XXY).
Symptoms. Overall masculine development but the development of breast also occurs. These individuals are sterile.
Q8. A true-breeding pea plant, homozygous for inflated green pods (FFGG) is crossed with another pea plant with constricted yellow pods (ffgg). What would be the phenotype and genotype F1 and F2 genotype? Give the phenotype ratio of F2 generation. 
Answer:
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Q9. A true-breeding pea plant homozygous for axial violet flowers (AAVV) crossed with another pea plant with terminal white flowers (aavv).
(i) What would be phenotype and genotype of F1 and F2 generations
Answer:
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(ii) Give the phenotype ratio of F2 generations. 
Answer: 
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Question 10.
A child suffering from Thalassemia is born to a normal couple. But the mother is being blamed by the family for delivering a sick baby.
(i) What is Thalassemia?
Answer:
Thalassemia: It is an autosomal recessive blood disease that appears in children of two unaffected carriers, heterozygote parents. The defect occurs due to mutation or deletion of the genes controlling the formation of globin chain (commonly a and P) of haemoglobin. Imbalanced synthesis of globin chains of haemoglobin causes anaemia. Thalassemia is of three types a, p, and 8.
(ii) How would you counsel the family not to blame the mother for delivering a child suffering from this disease? Explain.
Answer:
I would explain to the people around that this disease can be caused due to the presence of a defective gene in both the parents or it may be caused due to certain changes with the genetic setup.
(iii) List the values your counselling can propagate in the families. (CBSE Delhi 2013)
Answer:
People had a good understanding and had to realize the situation. They become supportive and made joint efforts to help the patients.
Question 11.
In a dihybrid cross, white-eyed, yellow-bodied female Drosophila was crossed with red-eyed, brown-bodied male Drosophila. The cross produced 1.3 per cent recombinants and 98.7 progeny with parental type combinations in the F2 generation. Analyse the above observation and compare with the Mendelian dihybrid cross.
Answer:
Morgan observed that the two genes did not segregate independently of each other and the F2 ratio deviated vary significantly from the 9:3:3:1 ratio.
He attributed this to physical association or linkage of two genes and coined the term linkage and the term recombination to describe the generation of non-parental gene combinations.
Morgan and his group found that even when the genes are grouped on the same chromosome, some genes are very tightly linked (show very low recombination) while others were loosely linked (showed higher recombination). in the Mendelian dihybrid cross, the phenotypes round, yellow; wrinkled, yellow; round, green and wrinkled, green appeared in the ratio 9:3:3:1.
Wrinkled, yellow and round, green is possible because the distance between two genes is more. Therefore, recombination of parental type is possible.
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CHAPTER- 6, MOLECULAR BASIS OF INHERITANCE
                                          
                                                       SECTION-A (MCQ’s)
1.DNA fingerprinting refers to
a. molecular analysis of profiles of DNA samples
b. analysis of DNA samples using imprinting devices
c. techniques used for molecular analysis of different specimens of DNA
d. techniques used for identification of fingerprints of individuals.
2. Genes that are involved in turning on or off the transcription of a set of structural genes are 
     called
             (a) Operator genes	(b) Redundant genes
   (c)   Regulator genes	(d) Polymorphic genes
3. Transcriptional regulation in prokaryotes can occur 
(a)a repressor binding an operator and preventing transcription.
           (b)an activator binding upstream from a promoter and positively affecting transcription.
           (c) Different promoter sequences binding RNA polymerase more tightly, resulting in more         
                effective transcription initiation.
            (d)    All of the above
4. In prokaryotes, gene regulation occurs at the level of
(a) transcription		(b) translation
(c)   post-transcription	(d) post-translation
5. A functional piece of mRNA has 66 codons. What is the maximum number of amino acids that   
     could be present in the protein coded for by this mRNA?
(a)   22		(b) 64		(c)   65		(d) 66
6. Termination of polypeptide chain is brought about by
a). UUG, UAG and UCG	(b) UAA, UAG and UGA
(c)  UUG, UGC and UCA	(d) UCG, GCG and ACC
7. Nucleotide arrangement in DNA can be seen by
a) X-ray crystallography	(b) electron microscope
(c)   ultracentrifuge	(d) light microscope
8. If a nucleotide lacking a hydroxyl group at the 3' end is added to a PCR, what would be the 
     outcome?
(a) No additional nucleotides would be added to a growing strand containing that nucleotide.
(b) Strand elongation would proceed as normal.
(c) Nucleotides would only be added at the 5' end.
(d) T. aquaticus DNA polymerase would be denatured
9. SNP which is pronounced as “snips” stands for
a. small nuclear protein
b. single nucleotide particle
c. single nucleotide polymorphism
d. small nicking point 
10. Which of the following mechanisms of gene regulation operates after mRNA transcription 
       but before translation of mRNA into protein?
    (a) mRNA splicing                        (b) DNA packing     
    (c) Repressors and activators         (d) Protein degradation
11. During transcription, the DNA site at which RNA polymerase binds is called
d. enhancer	(b) promoter
(c)   regulator	(d) receptor
12. t-RNA takes part in
    (a) transfer of genetic code to cytoplasm. 	(b) carry amino acids to ribosomes.
    (c) collection of RNA in ribosomes.  	(d) copy the genetic code from DNA in nucleus 
13.  DNA is acidic due to
a) Sugar		(b) purine		(c)   phosphoric acid		(d) pyrimidine
14. Which of the following is required as inducer(s) for the expression of Lac operon?	
a) Glucose		(b) Galactose		(c)   Lactose		(d) Lactose and galactose
15. Degeneration of a genetic code is attributed to 
  (a)third member of a codon              (b) first member of a codon
   ( c) second member of a codon       (d) entire codon
16. Reverse transcriptase is
a). RNA dependent RNA polymerase		b). DNA dependent RNA polymerase
c). DNA dependent DNA polymerase		d). RNA dependent DNA polymerase
17. Chargaff’s rules of base pairing states that
a). The ratio of purines to pyrimidines is roughly equal in all tested organisms.
b). the ratio of A to T is roughly equal in all tested organisms.
c) the ratio of A + T and G + C is roughly equal in all tested organisms.
               d) Both (a) and (b)
18. Thirty percent of the bases in a sample of DNA extracted from eukaryotic cells is adenine.                     What percentage of cytosine is present in this DNA?
(a)   10%					(b) 20%
(c)   30%					(d) 40%
   19. Removal of introns and joining the exons in a defined order in a transcription unit is called:
              (a) tailing   	(b) transformation 	(c)   capping	    (d) splicing
20. E. coli cells with a mutated z gene of the lac operon cannot grow in medium containing only 
      lactose as the source of energy because:
a. the lac operon is constitutively active in these cells
b. they cannot synthesize functional beta-galactosidase
c. in the presence of glucose, E. coli cells do not utilize lactose
d. they cannot transport lactose from the medium into the cell
 21. Which one of the following makes use of RNA as a template to    synthesize DNA?
           (a) DNA polymerase                 (b)RNA polymerase  
          (c) Reverse transcriptase   	(d) DNA dependant RNA polymerase
22.  Which one of the following pairs of codons is correctly matched with their function or the 
       signal for the particular amino acid?
           (a) GUU, GCU-Alanine                             	(b) UAG, UGA-Stop
          (c) AUG, ACG-Start/Methionine      		(d) UUA, UCA-Leucine
23. Which one of the following pairs of nitrogenous bases of nucleic acids, is wrongly matched 
      with the category mentioned against it?
a. Thymine, Uracil	-	Pyrimidines
b. Uracil, Cytosine	-	Pyrimidines
c. Guanine, Adenine	-	Purines
d. Adenine, Thymine	-	Purines
24.  The length of DNA molecule greatly exceeds the dimensions of the nucleus in eukaryotic 
       cells. How is this DNA accommodated?
         (a) Super-coiling in nucleosomes                   (b) DNase digestion
        (c) through elimination of repetitive DNA     (d) deletion of non-essential genes
25. The one aspect which is not a salient feature of genetic code, is its being:
          (a) degenerate		(b) ambiguous 	(c)   universal		(d) specific
26. 5' end of a polynucleotide contains
          (a) hydroxyl group	(b) methyl group
(c) carboxyl group	(d) phosphate group
27. Nucleotide arrangement in DNA can be seen by
          (a) X-ray crystallography		(b) Electron microscope
(c)   Ultracentrifuge		(d) Light microscope
28. Identify A, B and C of a nucleosome.
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        (a) A – DNA; B – H1 histone; C – Histone octamer
        (b) A – H1 histone; B – DNA; C – Histone octamer
        (c) A – Histone octamer; B – RNA; C – H1 histone
        (d) A – RNA; B – H1 histone; C – Histone octamer

29.
    [image: Diagram, schematic
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a) A–Hydrogen bonds, B–Pyrimidine, C–Hexose (deoxyribose) sugar, D–5' end, E–Purine base
b) A–Hydrogen bonds, B–Purine base, C–Hexose (deoxyribose) sugar, D–5' end, E–Pyrimidine
c) A–Hydrogen bonds, B–Pyrimidine, C–Pentose (deoxyribose) sugar, D–5' end, E–Purine base
d) A–Hydrogen bonds, B–Purine base, C–Pentose (deoxyribose) sugar, D– 5' end, E– Pyrimidine
30. Both deoxyribose and ribose belong to a class of sugars called
a). Trioses		(b) hexoses		(c) Pentose		(d) Polysaccharides
31. The fact that a purine always paired base through hydrogen bonds with a pyrimidine base leads to, in the DNA double helix.
             (a)   the antiparallel nature
             (b) the semiconservative nature
             (c) uniform width throughout DNA
             (d) uniform length in all DNA
32. Discontinuous synthesis of DNA occurs in one strand, because
    (a) DNA molecule being synthesized is very long
    (b)DNA dependent DNA polymerase catalyses polymerisation only in one direction (5′→3′)
    (c) It is a more efficient process
    (d) DNA ligase has to have a role
33. Which of the following steps in transcription is catalysed by        RNA polymerase?
     (a)	Initiation		(b) Elongation 		(c) Termination	(d) All of these
34. Which was the last human chromosome to be completely sequenced?
(a)chromosome 1	(b) chromosome    
(c)  chromosome 21	(d) chromosome X
35. While analysing the DNA of an organism a total number of 5386 nucleotides were found out of which the proportion of different bases were Adenine = 29% Guanine = 17% Cytosine
= 32%, Thymine = 17%. Considering the Chargaff’s rule it can be concluded that
(a) it is double-stranded circular DNA          (b)it is single-stranded DNA
         (c) it is a double-linear DNA 		      (d) No conclusion can be drawn
36.  [image: Graphical user interface, application

Description automatically generated] The figure gives an important concept in the genetic implication of DNA. Fill the blanks A, B and C.	
             (a) A– Francis	Crick;	 	B–translation; 		C – transcription
             (b) A – Maurice   Wilkins; 	B –   transcription; 	C – translation
             (c) A – James	Watson; 	B – replication; 	C – extension
             (d) A – Erwin	Chargaff; 	B – translation; 	C – replication

37. If the base sequence of a codon in mRNA is 5’-AUG-3’ the sequence of tRNA pairing with it must be
(a)  5′- UAC -3′		(b) 5′- CAU -3′ (	c) 5′- AUG -3′		(d) 5′- GUA -3′

38. The amino acid attaches to the tRNA at its
(a)    5′-end	 (b) 3′-end 	(c)   anti codon site		(d) DHU loop
39. To initiate translation, the mRNA first binds to
     (a) the smaller ribosomal sub-unit         (b) the larger ribosomal sub-unit
     (c) the whole ribosome 		     (d) No such specificity exists
40. A complex of ribosomes attached to a single strand of RNA is known as	
(a)   Polysome	(b) Polymer 	(c)   Polypeptide	(d) Okazaki fragment
41. Which of the following RNAs should be most abundant in animal cell?
              (a) t-RNA      		(b) m-RNA 		(c) mi-RNA		(d) r-RNA
42. If there are 999 bases in an RNA that codes for a protein with 333 amino acids, and the base at position 901 is deleted such that the length of the RNA becomes 998 bases, how many codons will be altered?	
(a) 11		(b) 33 			(c)   333		(d) 1
43. The net electric charge on DNA and histones is
     (a)both positive	  (b) both negative          (c)   both (a) and (b)         (d)	zero
44. What is cistron?
     (a)  Transcription unit                                  (b) segment of DNA code for amino acid 
    (c) segment of DNA code for polypeptide    (d) Both b and c
45. If Meselson and Stahl’s experiment is continued for four generations in bacteria, the ratio of 15N/15N : 15N/14N         :14N/14N containing in the fourth generation would be
(a) 1 : 1 : 0		(b) 1: 4 : 0 		(c) 0 : 1 : 3	(d) 0 : 1 : 7



Answer 



1. (a) DNA fingerprinting is the technique of determining nucleotide sequences of certain areas of DNA which are unique to each individual. DNA contains non cistronic hypervariable repeat sequences called VNTR. DNA fingerprinting involves the identification of these VNTRs.
2. (a) In negative (repressible) operon, the repressor co- repressor complex binds with the operator. The free repressor cannot bind to the operator.
3. D
4. A
5. (c) A functional strand of mRNA must have a start and a stop codon. The start codon often also codes for the amino acid methionine, which may or may not end up being a part of the final protein. However, the stop codon would not code for an amino acid. Thus, with 66 codons in the mRNA, there could be as many as 65 amino acids in the protein product.
6. B
7. A
8. (a) A hydroxyl group at the 3' position of a nucleotide is necessary for the binding of any additional nucleotides. If this hydroxyl group were absent, no other nucleotides could be added to a growing strand.
9. C   
10. (a) RNA processing occurs after transcription and before translation.
11. B
12. B     
13.  C    
14.  C
15. (a) According to the Wobble hypothesis, tRNA anticodon has the ability to wobble at its 5′end by pairing with even non-complementary base of mRNA codon. It corresponds to third base degeneracy of the codons
16. D
17. B
18. B
19. D
20. b) Operons are segments of genetic material which function as regulated unit or units that can be switched on and switched off. An operon consists of one to several structural genes. (Three in lac operon).
These are genes which produce mRNAs for forming polypeptides / proteins / enzymes. Z (produces enzyme
β-galactosidase for splitting lactose into glucose and
galactose). Y (produces enzyme galactoside permease required in entry of lactose). A (produces enzyme thiogalactoside trans-acetylase).
The three structural genes of the operon produce a single polycistronic mRNA.
1. (c) Reverse transcriptase (RNA dependent DNA polymerase) is present in some retroviruses e.g. HIV virus.
1. B
1. D
1. A
1. D
1. D
1. (a) In 1953 Wilkins obtained very fine X-ray crystallographic pictures of DNA from which Watson and Crick developed the double helix model of DNA.
1. A
1. D
1. C
1. C
 32.(b) DNA polymerase adds deoxyribonucleotides to the free 3′- end of the growing polynucleote chain so that replication of the 3′→5′ strand of the DNA molecule is continuous (growth of the new strand occurs in 5′→ 3′ direction)
Since, DNA dependent DNA polymerase catalyses polymerisation only in one direction (5′→ 3′) discontinuous synthesis of DNA occurs in the other strand.
1. B
1. A
35.     (b)   According to chargaff’s rules of base pairing
i. The amount of adenine is always equal to the amount of thymine and the amount of guanine is always equal to the amount of cytosine.
ii. Adenine is joined to thymine with two hydrogen bonds and guanine is jointed to cytosine by three hydrogen bonds.
iii. The ratio of adnine to thymine and that of guanine to cytosine is always equal to one.
i.e., A = G = 1
T	C
In the given organism, the DNA is not following the Chargaff’s rule, hence it can be concluded that it is a single- stranded DNA not double- stranded    
36.A
37. A
38. b) AA- binding site (amino acid binding site) lies at the 3′ end opposite the anticodon and has CCA-OH group. It is the site where amino acid attached to the tRNA.
39. (a) The ribosome consists of structural RNAs and about 80 different proteins. In its inactive state, it exists as two subunits, a larger subunit and a smaller subunit. When the smaller subunit encounters the m RNA, the process of translation of the mRNA to protein begins
40. A
41.D
42. (b) If deletion happen at 901st position than the remaining 98 bases specifying for 33 codons of amino acids will be altered.
43. (c) DNA consists of a nitrogenous base, pentose sugar and phosphate group. Due to the presence of phosphate group  (PO3− ), DNA has negative charge
Histones are rich in the basic amino acid lysine and arginine, that carry positive charges in their side chains, Therefore, histones are positively charged.
44. C
45. d) Meselson and Stahl observed that DNA of the first generation was hybrid or intermediate (15N and 14N). It settled caesium chloride at a level higher than the fully labelled DNA of parent bacteria (15N 15N). After 40 minutes the second generation of bacteria, contained two types of DNA i.e.50% light (N14 N14) and 50% intermediate (N15 N14). The third generation of bacteria after 60 minute contained two type of DNA, 25% intermediate (N15 N14) and 75% light (N14 N14) in 1:3 ratio. The fourth generation after 80 minutes contained 12.5% N15 N14 and 87.5% DNA in 1: 7 ratio.

SECTION-B (2 Marks)
1.Given below is the diagram of a tRNA molecule.
                                           [image: Diagram
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Answer the questions based on the above diagram:
(i) Why is charging of tRNA essential in translation?
(ii) Where does peptide bond formation occur in a bacterial ribosome?
2.The base sequence of one of the strand of DNA is 5’-TAGCATGAT-3’
   (I) Give the base sequence of its complementary strand.
   (ii) How are the base pairs held together in a DNA molecule?
   (iii)Explain the base complementarity rule.
3. Size of nucleus of a cell but 2.2-meter-long DNA is can be fit inside the nucleus. How is this   possible.  Explain.
4. RNA was the first genetic material? List the reasons in support of your answer.
5.DNA is better genetic material than RNA why? Justify your answer.
6. A molecule that act as genetic material must fulfil which criteria?
7. What is bioinformatics? Write use of bioinformatics in the field of molecular biology.
8. Both the strands of DNA are not copied during transcription. Give reason.
9. DNA is More stable than RNA. Justify the statement.
10. Explain the function of the following
    (i) Promoter    (ii) r-RNA
11.if the sequence of one strand of DNA is as follows:
     5’-ATGCAATGCAATGCAATGCAATCA-3’  
    Write down the sequence strand in 5’-3’ direction.
12. Differentiate between mRNA and r-RNA on the basis of their functions.
13. If E. coli is allowed to grow for 20,40,60 and 80 minutes then what would be the proportion of 
       Light and hybrid densities DNA molecule?
14. dNTP serve dual purposes. List them.
15. What is centrifugation? Why molecule with higher mass/density sediment faster in     centrifugation.
16. State the difference between the structural genes in a transcription unit of prokaryotes and eukaryotes.
17. Show DNA replication with the help of a diagram only.
18. Draw a schematic diagram of a part of double stranded dinucleotide DNA chain having all the four nitrogenous bases showing the correct polarity. 
19. Answer the questions based on the dinucleotide shown below                        [image: Diagram, schematic
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(i) Name the type of sugar guanine base is attached to. (ii)Name the linkage connecting the two nucleotides.
(iii)Identify the 3′ end of the dinucleotide. Give a reason for your answer. 
20. Make a labelled diagram of an RNA dinucleotide showing its 3′ ->5′ polarity. 
21. Study the given portion of double stranded polynucleotide chain carefully. Identify A, B, C and the 5′ end of the chain.	
                     [image: Diagram, schematic
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22. Give one function each of histone protein and non-histone chromosomal protein in an eukaryotic nucleus.

23. Compare the roles of the enzymes DNA polymerase and DNA ligase in the replication fork of DNA.   
24. Describe the termination process of transcription in bacteria. 
25. In a series of experiments with Streptococcus and mice, F Griffith concluded that R- strain bacteria had been transformed. Explain.

                                                               

                                                   SECTION-C (3 Marks)
1. With the help of a schematic diagram, explain the location and role of the following in a transcription unit, promoter structural gene, terminator.
2. (i) What are the transcriptional products of RNA polymerase III? (ii)Differentiate between ’capping’ and ‘tailing’.
3. It is established that RNA is the first genetic material. Explain giving three reasons.
4. i) Construct a complete transcription unit with promoter and terminator on the basis of hypothetical template strand given below,
[image: ]
(ii)Write the RNA strand transcribed from the above transcription unit along with its polarity.	
5. List the salient features of double helix structure of DNA.
6. How is hn RNA processed to form mRNA? 
7. The base sequence in one of the strands of DNA is TAGCATGAT.
 (i) Give the base sequence of the complementary strand. (ii)How are these base pairs held together in a DNA molecule?
(iii)Explain the base of complementarity rule. Name the scientist who framed this rule.
8. Why do you see two different types of replicating strands in the given DNA replication fork? Explain. Name these strands.

                                             [image: Chart
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9.(i)Name the enzyme that catalyses the transcription of hnRNA.
(ii) Why does the hnRNA needs to undergo changes? List the changes hnRNA undergoes and where in the cell such changes take place. 
10. Answer the following questions based on Meselson and Stahl’s experiment.
i. Write the name of the chemical substance used as a source of nitrogen in the experiment by them.
ii. Why did the scientists synthesize the light and the heavy DNA molecules in the           organism used in the experiment?
iii. How did the scientists make it possible to distinguish the heavy DNA molecule from the light DNA molecule? Explain.
Write the conclusion the scientists arrived at, after completing the experiment
11. Describe the initiation process of transcription in bacteria.
12. Describe the elongation process of transcription in bacteria. 
13. In a series of experiments with Streptococcus and mice, F Griffith concluded that R- strain bacteria had been transformed. Explain.
14. Draw a schematic representation of a dinucleotide. Label the following.
   (i)The component of a nucleotide
ii. 5′ end
i. N-glyosidic linkage (iv)Phosphodiester linkage
15. (i) Draw a schematic representation of transcription unit showing the polarity of both the strands. Label the promoter gene and the template strand.
(ii)Mention the condition when template strand becomes coding strand.
 (iii)Give the function of the promoter gene.
16.(i) Why does DNA replication occur in small replication fork and not in its    entire length?
(ii)Why is DNA replication continuous and discontinuous in a replication fork? 
(iii)Explain the importance of origin of replication in a replication fork.
17. The length of a DNA molecule in a typical mammalian cell is calculated to be approximately 2.2 m. How is the packaging of this long molecule done to accommodate it within the nucleus of the cell?

	

                                           
                                   Section-D (4 Marks)
1. Study the diagram given below and answer the questions   
                         [image: ]
   
(i)                  Give the name of technique used to separate DNA fragments.
(ii)                Why small bands settle at bottom and large bands on the top.
(iii)               What is application of this technique?
(iv)               Which enzyme is used to break DNA into fragments?




1. Observe the diagram given below.     [image: Shape, arrow
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(i)                  Identify the process involved observing the diagram.
(ii)                Why Only one strand of is used as template in the given process?
(iii)               If both the strands of Dan will act as template what will happen? 1+1+2
1. Observe the diagram given below and answer the below given questions.
[image: Diagram
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(i) Give the name of enzyme and RNA which form polypeptide bond between two consecutive amino acids.
(ii) Give the name of sites on rRNA where tRNA binding takes place.
(iii) First amino acid always bind on which site of rRNA?  2+1+1
 

SECTION-E (5 Marks)

1.(i) Explain the process of DNA replication with the help of a schematic diagram.
(ii) In which phase of the cell cycle does replication occur in eukaryotes? What would happen if cell division is not followed after DNA replication? 
2. (i) Write the specific features of the genetic code AUG.
ii). Genetic codes can be universal and degenerate. Write about them, giving one example of each.
iii). Explain aminoacylation of the tRNA.

3. Given below is the schematic representation of lac operon of E. coli. Explain the functioning of this operon when lactose is provided in the growth medium of the bacteria. 

                                       [image: ]
4. Study the schematic representation of the genes involved in the lac operon given below and answer the questions that follow  
                           [image: ]
i. Identify and name the regulatory gene in this operon. Explain its role in ‘switching off’ the operon.
ii. Why is lacoperon’s regulation referred to as negative regulation?
iii. Name the inducer molecule and the products of the genes z and y of the operon. Write the function of these gene products. 
5. Name and describe the technique that will help in solving a case of paternity dispute over the custody of a child by two different families.
or
Two blood samples A and B picked up from the crime scene were handed over to the forensic department for genetic fingerprinting. Describe how the technique of genetic fingerprinting is carried out. How it will be confirmed whether the samples belonged to the same individual or to two different individuals?	
or
Explain the steps of DNA fingerprinting that will help in processing of the two blood samples ‘A’ and ‘B’ picked up from the crime scene. 
6. Study the mRNA segment given below which is complete to be translated into a polypeptide chain.
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(i)Write the codons A and (ii)What do they code for?
(iii)How is peptide bond formed between two amino acids in the ribosome?	

7. In a maternity clinic, for some reasons the authorities are not able to hand over the two new born to their respective real parents. Name and describe the technique that you would suggest to sort out the matter.
8. The following is the flow chart highlighting the steps in DNA fingerprinting technique. Identify A, B, C, D, E and F.
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Description automatically generated]9. (i) Identity the polarity from a to d, in the diagram below and mention how many more amino acids are expected to be added to this polypeptide chain.  

                      [image: Diagram
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ii. Mention the DNA sequence coding for serine and the anticodon of t-RNA for some amino acid.
iii. Why is some untranslated sequence of bases seen in mRNA coding for a polypeptide? Where exactly are they present on mRNA?
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DNA finger printing
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Multiple Choice Questions: - 
1. How old our universe is: -?
(a) 20 million years   b. 20 billion years   c. 20 trillion years   d. none of these
Ans. b. 20 billion years
1. In Miller’s Experiment which gas was not used: -
(a) Methane       b.   Hydrogen      c. Ammonia       d. Nitrogen
Ans.  D. Nitrogen
1. Which of the following is being explained by Big Bang theory: -?
(a) Solar System  b. Universe    c. Galaxy     d.  all of the above
Ans.  B. Universe
1. Who demolished the theory of spontaneous generation: -?
(a) Edward Jenner   b.  Louis Pasteur     c.  S. L. Miller     d.  Herald Urey 
Ans.  b.  Louis Pasteur
1. Which of the following scientist has work in ‘Malay Archipelago?
(a) Darwin   b.  Alfred Wallace  c. E. Heckel      d. S. L. Miller
Ans.   b.  Alfred Wallace
1.  ‘ Embryogeny repeats Phylogeny ‘ concept was introduced by: -
(a) Von Baer   b. Ernst Heckel    c.  C. R. Darwin  d. Alfred Wallace
Ans.    b. Ernst Heckel  
1. What is meant by paleontological evidence: -
a) Study of sedimentary rocks to search life forms in past.
b) Study of fossils to search their timing of occurrence
c) Appearance of life forms in different geological time period.
d) Study of embryological support for evolution
Ans.     Study of embryological support for evolution


1. Occurrence of row of vestigial gill slits just behind the head, which of following is the 
            evidence of the said statement.
a). Natural selection 	b.  spontaneous generation   
c.  Big bang theory 	d. embryological support on evolution 
Ans.  D.  embryological support on evolution
1. How old the Earth is? 
(a) 2.5 billion years     b.   3.5 billion years       c.  4.5 billion years     d. 5.5 billion years  
Ans.    c.  4.5 billion years
1. What is the name of ship used for voyage by Charles Darwin 
(a) Carribean queen   b. voyage cruise   c.  H. M. S. Vehicle 	d. H. M. S. Beagle 
Ans.   d. H. M. S. Beagle
1. How water formed in the early earth?
a) Combination of oxygen with methane and ammonia
b) Combination of oxygen with hydrogen
c) Combination of hydrogen with methane 
d) Combination of hydrogen with ammonia
Ans.  A.  Combination of oxygen with methane and ammonia


1. Which are the examples of homologous organ: -
a. Bones of forelimbs  b. heart of vertebrates   c.  brain of vertebrates  d. all of the above
Ans.  d. all of the above


1. Which of the following is example of homologous organs: -?
a. Tendrils of cucurbita     	b. Thorns of Bougainvillea    
c.   Thorns of rose  		d. All of the above
Ans.    d. All of the above
1. Which type of evolution represented by Homologous organs: -
a. Convergent evolution 	b. Divergent Evolution   
c. Adaptive Radiation 		d. All of the above
Ans.   b. Divergent Evolution
1. Which of the following is the example of analogous organ: -?
a. Flippers of Dolphin  	b. Flippers of Penguins  
c. Flippers of seal  		d. All of the above
Ans.  d. All of the above


1. What is observed in the population of moth before industrialization and after    
            industrialization   
a. Earlier white winged moth survived later black winged moth
b. Earlier black winged moth survived later white winged moth
c. Both white and black winged moth survived simultaneously
d. There is no result could be observed of population of moth and industrialization.
Ans.  Earlier white winged moth survived later black winged moth


1. In which year the result of moth reported about their evolution due to industrialization 
a. 1920  		b. 1930    		c. 1940    		d. 1950
Ans.  1920
1. What is meant by camouflage: -
a. Ability to resist against antibiotics
b. Ability to resist the environmental changes 
c. Ability to hide in the back ground
d. Ability to acquire the competency for the change for available resources
e. Ans.   C. Ability to hide in the back ground



1. The disease causing microbes getting resistant against antibiotics, is an example of: -
a. Natural evolution  			b. Artificial evolution   
c. Anthropogenic  evolution 		d. Devastative Evolution
Ans.     c. Anthropogenic  evolution
1. To which island Darwin visited?
a. Atlanta Island   	b. Galapagos Island  	c. Pacific island    	d. All of the above
Ans.  b. Galapagos Island
1. Which birds are considered as Darwin’s Finches: -
a. White birds  	b. Black birds    	c. variegated birds  	d. All birds are collectively 
Ans.    d. All birds are collectively
1. What term given to the process of evolution of different species in a given geographical area starting from a point and radiating to other areas of geography: -
a. Adaptive Evolution   		b. Adaptive Radiation   
c. Convergent Evolution  		d. Divergent Evolution 
Ans.    b. Adaptive Radiation
1. Which example set by these animals, Tasmanian wolf, Tiger cat , Banded anteater, Marsupial rat, Kangaroo 
a. Adaptive Evolution   b. Adaptive Radiation  c. Convergent Evolution d. Divergent Evolution
Ans.  b. Adaptive Radiation
1. What is the name of most heighted Dinosaur: -
(a) Triceratops   b. Tyrannosaurus    c. Stegosaurus    d. Brachiosaurus 
Ans.  b. Tyrannosaurus
1. Which one of the following is flying dinosaur: -
(a) Brachiosaurus   b. Stegosaurus    c. Archaeopteryx  d.  Triceratops  
Ans.   c. Archaeopteryx  
1. What are the two key concepts of Darwinian Theory of evolution?
(a) Branching Descent   b. Natural Selection  	c. both a & b 	d. none of the above
Ans. C. both a & b
1. In which country did ‘ Lamarck ‘ belong to :-
(a) France   		b. China  		c. Germany   		d. U.S.A.
Ans.  A. France
1. Who influenced Darwin?
(a) Lamarck   	b. Thomas Malthus    	c. Ernst Heckel  	d. Oparin
Ans.  B. b. Thomas Malthus
1. What is meant by ‘Saltation ‘?
(a) Single step large mutation  b. Gradual mutation c. Minor mutation d. Point mutation
Ans.  Single step large mutation
1. According to Hardy – Weinberg what will be sum total of allelic frequency: -
(a) 1  		(b) > 1 		 (c) < 1 		(d) >=1
Ans. A. 1
1. When did the first cellular form of life appeared on earth: -
(a) 1000 mya   b. 2000 mya     c. 3000 mya     d. 4000 mya
Ans. B. 2000 mya
1. In which type of natural selection more and more individuals acquire mean character value: -
(a) Stabilisation      (b) Directional 	(c) Disruptive   (d) All of the above
Ans.    A. Stabilisation
1. Sometimes the allele frequency is so different in the new sample of population that they become a different species. What this process is called 
a. Genetic drift   	b. Gene flow      	 c. Gene migration    	 d. Speciation
Ans.    d. Speciation
1. In 1934, a fish caught in South Africa and believed that ancestor of amphibians. name the animal: -
(a) Lobefins   b. cattle fins    c. coelacanth     d. jaw less fishes
Ans.  c. coelacanth
1. Which one is the first mammal 
(a) Human being   	b. chimpanzee 		c. shrew   	d. lemur 
Ans.  c. shrew
1. What was the eating habit of Homo erectus?
(a) Herbivorous    b. Omnivorous    c. Carnivorous    d. All of the above 
Ans.    A. Herbivorous
1. About what timings Homo sapiens arose: -
(a) 75,000 to 10,000 years ago    	(b) 45,000 to 30,000 years ago  
(c) 30,000 to 10,000 years ago 		(d). 10000 to 5000 years ago
Ans.  A. 75,000 to 10,000 years ago	
1. In which place cave paintings can be seen: -
a. Bhimbetka of Raisen district of Madhya Pradesh
b. Konark of district Bhubaneshwar of Odisha 
c. Bolpur shantiniketan of Birbum district of West Bengal
d. None of the above
Ans.  Bhimbetka of Raisen district of Madhya Pradesh




1. When did the dinosaurs get extinct 
(a) 650 mya     b. 65 mya      c. 45 mya   d. 20 mya
Ans.    b. 65 mya
1. What is the cranial capacity of Neanderthal man? 
(a) 1000 cc  b. 1100 cc   c. 1200 cc      d. 1400 cc
Ans.  d. 1400 cc
1. Which man used hides to protect their body buried their dead.
(a) Cromagnon man b. Jawa man   c. Neanderthal man   d. Peiking man
Ans.  c. Neanderthal man
1. In Hardy Weinberg Equilibrium Principle, what represent q2
a. Frequency of homozygous dominant allele 
b. Frequency of homozygous recessive allele
c. Frequency of heterozygous allele
d. Frequency of heterozygous dominant allele
Ans.    Frequency of homozygous recessive allele
1.     The phenomenon of industrial melanism demonstrates: -
(a) Natural selection b. Induced Mutation c. speciation    d. Genetic drift
Ans.    A. Natural selection
1. In which type of natural selection does the only one extreme form of trait is indicated: -
a. Stabilizing 	b. Disruptive    c.  Directional 	d. All of the above
Ans.    A. stabilizing    
1. In which type of natural selection both two extreme forms of traits are indicated: -
(a) Stabilizing 	b. Disruptive    	c. Directional   	d. All of the above
Ans. B. Disruptive
1. For MN- Blood group system, the frequencies of M and N are .7 and .3, respectively. The expected frequency of MN – blood group bearing organisms is likely to be: -
(a) 42 %   b. 49 %   c. 9 %    d.  58 %
Ans.  A. 42%
1. Which type of selection explains industrial melanism observed in moth: -
(a). Stabilizing b. Directional   c. Disruptive    d. None of the above
Ans.  D. None of the above
1. The theory of spontaneous generation stated that: -
a. Life arose from living forms only
b. Life can arise from both living and non – living
c. Life can arise from non-living things only
d. Life arises spontaneously, neither from living nor from the non-living. 
Ans.    Life can arise from non-living things only



1. When two species of different genealogy come to resemble each other as a result of adaptation, the phenomenon is termed as: -
a. Microevolution    b. Co – evolution    c. Convergent evolution    d. Divergent evolution
Ans.   c. Convergent evolution
1. According to Hugo de Vries, speciation is due to: -
(a). Accumulations of small variations 		(b) Intra specific breeding  
(c) inter specific breeding   			(d) Saltation
Ans.  d. Saltation



1. Name the other scientist who worked at the same time as Darwin's and came up with similar conclusions w.r.t. evolution-
a) Alfred Wallace working in Malay Archipelago
b) Hugo de Vries working on Snap dragon
c) Malthus working on population growth
d) None of the above
Ans. Alfred Wallace working in Malay Archipelago
1. Geological time scale is divided into epochs, periods and eras.
a) True
b) False
c) Partially correct
d) Not certain
Ans. a. true
In the following questions a statement of assertion followed by another statement of reason is given. Select the correct answer from the following choices: -
a). Assertion and reason both are correct statements and reason is correct explanation of assertion.
b. Assertion and reason both are correct statements and reason is not correct explanation of assertion.
c. Assertion is correct statement and reason is incorrect statement.
d. Assertion is incorrect statement and reason is correct statement.


1. Assertion – Theory spontaneous generation stated that origin of life took place from rotting matter like straw and mud.
Reason – Louis Pasteur by careful experimentation that life comes only from pre –existing life.
Ans. (b)  Assertion and reason both are correct statements and reason is not correct explanation of assertion.




1. Assertion – Universe has come to existence about 20 billion years ago.
Reason- Big – Bang theory explain the formation of universe.
Ans.  (a). Assertion and reason both are correct statements and reason is correct explanation of assertion.



1. Assertion – Oparin of Russia created electric discharge in a closed flask containing methane, hydrogen, ammonia, water  vapour at 800 degree Celsius.
Reason – Oparin tried to conclude that life arose from inanimate matter.
Ans.  (a) Assertion and reason both are correct statements and reason is correct explanation of assertion.
1. Assertion – The process of evolution of different species in a given geographical area starting from a point and literally radiating to other areas of geography is called as adaptive radiation.
Reason- Darwin’s finches set example for adaptive radiation.
Ans. (b) 	Assertion and reason both are correct statements and reason is not correct explanation of assertion.
1. Assertion – When there is more than one adaptive radiation appeared occurred in an isolated geographical area, it represents a type of convergent evolution.
Reason – placental mammals and marsupial mammals set example of such convergent evolution.
Ans. (a) Assertion and reason both are correct statements and reason is correct explanation of assertion.



1. Assertion – When there is a change in allele frequency, in a population can be interpreted as resulting in evolution.
Reason – Gene migration or gene flow is one of the cause of the changing the allele frequency.
Ans.  (a) Assertion and reason both are correct statements and reason is correct explanation of assertion.



1. Assertion – Mostly the process of evolution is considered as stochastic process.
Reason – evolution is based upon the chance, of nature , mutation  and  population.
Ans. (a) Assertion and reason both are correct statements and reason is correct explanation of assertion.



1. Assertion – In stabilizing natural selection, more and more individuals acquire mean character value.
Reason – Nature do select the organisms which tend themselves to adopt one mean character.
Ans.  (a) Assertion and reason both are correct statements and reason is correct explanation of assertion.
 
1. Assertion – Genetic drift leads to change in the allele frequency.
Reason – Value of Hardy Weinberg Equilibrium principle is not 1, after genetic drift.
Ans.  (a) Assertion and reason both are correct statements and reason is correct explanation of assertion.



1. Assertion – Earliest cells had RNA as their genetic hereditary molecule.
Reason – DNA evolved from RNA.
Ans.  (a) Assertion and reason both are correct statements and reason is correct explanation of assertion.

1 MARK QUESTIONS: -
1. Define Saltation.
Ans. According to Hugo de Vries Saltation refer to ‘single step large mutation’.
1. When the earth come into existence?
Ans. Earth was supposed to have been formed about 4.5 billion years back.
1. Name the ship used by Darwin for his Voyage?
Based on the observation made during a sea voyage in a sail ship called H.M.S.Beagle round the world.
1. Who demolished the theory of spontaneous generation?
Ans. Louis Pasteur by careful experimentation demonstrated that life comes only from pre-existing life. By this way spontaneous generation theory has been demolished.
1. How you can say that lobefin fishes are ancestors of amphibians? (CBQ)
Ans. Lobefins, they are the fish with stout and strong fins that could move on land and go back to water. By this way lobefins are considered as ancestors of amphibians.
1. Why Oparin selected methane, hydrogen and ammonia for his experiment?
Ans. As the formation of life was preceded by chemical evolution, i.e. formation of diverse organic molecules from inorganic constituents. The conditions on earth were – high temperature, volcanic storms and reducing atmosphere containing methane, ammonia etc. 
1. Name the scientist who also came to similar conclusion as Darwin. Where did he work?
Ans. Alfred Wallace, a naturalist who worked in Malay Archipelago had also come to similar conclusions around the same time.
1. What is ‘fitness’ according to Darwin?
Ans. The fitness according to Darwin, refers ultimately and only to reproductive fitness.
1. What did Louis Pasteur’s experiment on ‘Killed yeast’ demonstrate? Name the theory that got disproved on the basis of his experiment.
Ans. Louis Pasteur showed that in pre – sterilized flasks, life did not come from killed yeast, while in another flask open to air, new living organisms arose from killed yeast. Spontaneous generation theory was dismissed once and for all.
1. Are flippers of Penguin and Dolphin homologous or analogous? What type of evolution has brought such a similarity in them?
Ans. Analogous, Convergent Evolution.
1. What technical term is given to the fish like reptiles?
Ans. Ichthyosaurs.

2 MARKS QUESTIONS
1. What is the difference between gene flow and genetic drift?
Ans. gene flow is a slow and steady process, that involve with migration of a population, hence it can be called as gene migration, whereas genetic drift occurs by chance in which migration of population may not involve.
1. In a population, the frequency of three genotypes are as follows: - (CBQ)
BB – 22 %     Bb -  62 %     bb – 16 %
What is the likely frequency of B and b allele?
Ans. Frequency of the allele ‘B’ = 22+31 (half of 62 in the heterozygous genotype) = 53 %
Frequency of the allele ‘b’ = 16 + 31 (half of 62 in heterozygous genotype = 47 %
1. Identify the following pairs as homologous or analogous organs.
a. Sweet potato and potato 
b. Eyes of octopus and eyes of mammals
c. Thorns of Bougainvillea and tendrils of cucurbits.
d. Forelimbs of Bat and Whale.
Ans. A. analogous structure	(b) Analogous structures	(c) Homologous structure	     (d) Homologous structures
1. Select two pairs from the following which exhibit divergent evolution. Give reasons for your answer.
a. Forelimbs of cheetah and mammals
b. Flippers of dolphins and penguins
c. Wings of butterflies and birds
d. Forelimbs of whales and mammals
Ans. Forelimb of cheetah and mammals is the first pair and forelimb of whale and mammals is the second pair of divergent evolution. Both of them are the example of homologous organs where the internal structure is similar but they perform different functions. As they diversify on the basis of their function so they depict example of divergent evolution.
1. Protein synthesis machinery revolves around RNA but in the course of evolution it was replaced by DNA. Justify.
Ans. During evolution, first RNA molecule was produced, later on DNA evolved and then DNA start transcribe and translate. So protein synthesis machinery revolves around RNA but replaced by DNA.
1. Who proposed the biogenetic law? Who disapproved it? Why?
Ans. Ernst Haeckel proposed embryological support for organic evolution.
It was disapproved by Ernst Von Baer.
He noted that embryos never pass through the adult stage of other animals. 
1. Evolution is not a direct process, but a stochastic process, based on chance events(s) in nature. Justify.
Ans. Evolution is not a direct process in term of determinism. As the environment changes, due to meteorological, biological and other physical activities, the organisms which are better adapted to the changed environment are selected by nature in a much less time scale.
1. Discuss, is evolution a process or the end result of a process.
Ans. The world we see inanimate and animate, is only the success stories of evolution. When we describe the story of this world, we describe evolution as a process. On the other hand, when we describe the story of life on earth, we treat evolution as a consequence of a process called natural selection.
1. When we see towards sky, at that time we peep into past. Justify the statement.
Ans. The origin of life is considered a unique event in the history of universe. The universe is vast and old too. Almost 20 billion years old. Huge clusters of galaxies comprise the universe. Galaxies stars and clouds of gas and dust. Considering the size of universe, earth is indeed a speak. The Big Bang theory attempts to explain to us the origin of universe. It talks of a singular huge explosion unimaginable in physical terms. The universe expanded and hence the temperature came down.  
1. Name the ancestors of man based on the features given below: -
a. Human like meat eater with 900 cc brain, lived in Java.
b. More human with brain size 1400 cc, lived in central Asia, used hides and buried their 
            dead.
b. Human like, vegetarian, with brain capacity between 650 cc and 800 cc.
c. Man like primate, that existed about 15 mya. Fossils found in Tanzania.
Ans.     a) Homo erectus 		b) Neanderthal man  
c) Homo habilis   		d) Ramapithecus



1. Among pea tendrils, Opuntia species, lemon thorns and cucurbita tendrils, which once are homologous structure? Why do you call them homologous?
Ans. Pea tendrils, lemon thorns, cucurbita tendrils are homologous structure. Because they have same structure and have different functions.


CASE STUDY BASED QUESTION

1. The essence of Darwinian theory about evolution is natural selection. The rate of appearance of new forms is linked to the life cycle or the life span. Microbes that divide fast have the ability to multiply and become millions of individuals within hours. A colony of bacteria  
(say A) growing on a given medium has built in variation in terms of ability to utilize a feed component. A change in the medium composition would bring out only that part of the population (say B) that can survive under the new conditions. In due course of time this variant population outgrows the others and appears as new species. This would happen within days. For the same thing to happen in a fish or fowl would take millions of years as life spans of these animals are in years. Here we say that fitness of ‘B’ is better than that of ‘A’ under the new conditions. Nature selects for fitness.  Fitness is based upon characteristics which are inherited. Hence there must be a genetic basis for getting selected and evolve. Another way of saying the same thing is that some organisms are better adapted to survive in a hostile environment. Adaptive ability is inherited. 
i). Life span is a factor of natural selection, justify. (2 marks)
Ans. Long life span lead to less adaptability, so less chance of natural selection.
         Short life span lead to more adaptability, so more chance of natural selection.
Or
How natural selection is invariably connected with speciation.
Ans. As nature select a population; in upcoming time it will lead to make a new species. So by this way natural selection and speciation are linked.
ii). Few bacteria have exposure to new conditions, what is the probability of natural selection? (1 mark)
Ans. 50 %
iii). Is adaptive abilities inherited or not? (1 mark)
Ans. yes, adaptive abilities are inherited.

Q2. Five factors are known to affect Hardy – Weinberg equilibrium. These are gene migration or gene flow, genetic drift, mutation, genetic recombination, and natural selection. When migration of a selection of population to another place and population occurs, gene frequencies change in the original as well as in new population. New genes / alleles are added to a new population and these are lost from old population. There would be a gene flow if this gene migration, happens multiple times. If the same change occurs by chance, it is called genetic drift. Sometimes the change in allele frequency is so different in new population that they become a different species. The original drifted population becomes founders and the effect is called founder effect.
i). What is gene pool?
Ans. All alleles in a population are collectively called gene pool.
ii). When does gene flow converted to genetic drift?
Ans. when the allele frequency gets changed by chance, then genetic drift occurs.
iii). How there will be sudden change in allele frequency takes place, what are the factors lead to create such change?
Ans. By mutation, mutation can be occurred by physical and chemical mutagen.
OR What are the two perspectives on which Hardy Weinberg equilibrium is applicable, enumerate both of them?
Ans. Allele Frequency and genotype frequency. if frequency calculated on the basis of individual allele, then it will be sum total become 1, and if frequency calculated on the basis of all genotype put together, sum total will be 1.

DIAGRAM BASED QUESTIONS
1). Observe the following diagram and answer the following questions: -
                  [image: Diagram
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a. Name the scientists who conducted the given experiment.
b. What are the molecules used by them, to conduct the experiment?
c. What is the conclusion, did they draw on the basis of the said experiment?
Ans. Miller   b. Methane, Hydrogen, Ammonia   c. Life arose from inorganic molecules
1. Observe the following diagram and answer the following questions: -

bones of fore limbs are depicted in the above diagrams, [image: Diagram
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a. Which types of organs they are called put together?
b. What is the pattern of evolution is exhibited by these organs?
Ans. a).   Homologous organs  (b) Divergent Evolution    
1. Observe the following diagram and answer the following questions: -
                                             [image: A picture containing clipart
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a. Is there any additional structure made by these plants? Name these structures.
b. which type of organs they are called along with put together?
c. What is the pattern of evolution, representing by these structure?
Ans. (a) Yes, thorns and tendrils  (b) Homologous organs   (c) Divergent Evolution 
1. Observe the following diagram and answer the following questions: -

[image: A picture containing text
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a. In which islands these birds observed?
b. Who has taken these birds as subject for study of evolution?
c. What term is given to the birds collectively?
Ans.  (a) Galapagos Island  (b) Charles Darwin    (c) Darwin’s Finches 
1. Observe the following diagram and answer the following questions: -
[image: A group of butterflies
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a. What are the two situations depicted in this diagram?
b. Which type of moth survived earlier and which type of moth survived later?
c. Give a suitable term for this pattern of evolution?
Ans. (a) industrial melanism pattern of wings before and after  
(b) white winged moth and black winged moth.  
(c)  Industrial Melanism
1. Observe the following diagram and answer the following questions: -
                       [image: Map
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a. From bottom to top give suitable terms to the respective human ancestors.
Ans. Bottom – adult chimpanzee middle – baby chimpanzee top – human being



1. Observe the following diagram and answer the following questions: -
a. What is depicted by the help of following graphs?
b. Give names of all three types of graphs in the diagram.
c. In which diagram it is shown that individuals are tending to acquire a mean character?
d. In which diagram is shown that individuals tend to acquire 2 traits more and more in number?
[image: Shape, polygon
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ANS. (a). Various types of natural selection (b) Stabilizing,  directional,      disruptive natural selection (c) Graph (A) (d) Graph C 


0. MARKS QUESTIONS: -
Q1). Describe the experiment that helped Louis Pasteur to dismiss the theory of spontaneous generation of life?
Ans. Louis Pasteur conducted experiments with killed yeast, which is placed in pre – sterilized flasks and one flask open to air. He showed that in pre – sterilized flasks, life did not come from boiled / killed yeast.
In another flask which was open to air, new organisms arose from killed yeast. It showed that life arose only from pre – existing life.
Q2. State the theory of abiogenesis. How does Miller’s experiment support this theory?
Ans. Theory of chemical evolution or abiogenesis was introduced by Oparin and Haldane. It states that the first form of life could have from pre – existing non – living organic molecules (like RNA, Proteins) and that formation of life was preceded by chemical evolution, i.e. formation of diverse organic molecule from inorganic molecules. 
In his experiment they created conditions similar conditions to the primitive earth in the lab. Electric discharge was produced (by using electrodes) in a cloud flask, containing methane, hydrogen, ammonia and water vapour. The temperature was kept 800 degrees Celsius. After a week, they found amino acids.
Q3. A student was simulating Urey and Millers experiment to prove the origin of life. The set up used by the student is on temperature 80 degree Celsius and used water vapour, methylene, oxygen, ammonia to obtain the result. But due to certain reasons he could not obtained the results. state three reasons for the same.
Ans. (a) wrong / mismatch temperature 
  (b) Hydrogen not used.
        (c) Methane not used, methylene was used.
4. Anthropogenic action can hasten evolution. Explain with the help of a suitable example.
Ans. Anthropogenic actions means human activities have been found to enhance evolution can be proved by this example. use of DDT has resulted in the evolution of DDT – resistant mosquitoes. When DDT used for the first time, many mosquitoes died, but a few survived. These few mosquitoes showed resistance to DDT and reproduced in presence of DDT. Most of the offsprings were also resistant to DDT. Hence mosquito population of today consist mainly of DDT – resistant mosquitoes and hence, DDT not effective.
In absence of DDT, these DDT – resistance mosquitoes had no advantage over those mosquitoes which were sensitive to DDT.  
5. Explain the interpretation of Charles Darwin, when he observed a variety of small birds on Galapagos Island.
Ans. Charles Darwin conjectured that all the varieties of the finches evolved on the island itself. He reasoned that after originating from a common ancestral seed eating stock, the finches must have radiated to different habits and undergone adaptive changes in their beaks, which enable them to become insectivorous and vegetarian finches, means they shown adaptive radiation.
Adaptive radiation is the process of evolution of different species in a given geographical area starting from a point and literally radiating to other geographical areas.
6. Branching descent and natural selection are the two key concepts of Darwinian theory of evolution. Explain each concept with the help of a suitable example.
Ans. Branching Descent: - the members of a population show variation in their characteristics, though they look superficially similar. Some individuals / organisms are better adapted to survive in the given geographical environment. This adaptive ability is inherited over a period of time through a number of generations leads to a change in the population characteristics, i.e. descent with modifications and natural selection.

4 MARKS QUESTIONS
1). Name and Explain the principle, the given equation represents:
P2+2pq+q2=1
What are the five factors which can break the equation? 
Ans. In a given population one can find out the frequency of alleles of a gene or a locus. This frequency is supposed to remain fixed and even remain the same through generations. Hardy – Weinberg principle stated it by using algebraic equations. 
This principle says that allele frequencies in a population are stable and is constant from generations to generations. The gene pool (total genes and their alleles in a population) remains a constant. This is called genetic equilibrium. Sum total of all the allelic frequencies is 1. Individual frequencies, for example, can be named as p, q, etc. in diploid, p and q represent the frequency of allele A and allele a. the frequency of AA individuals in a population is simply p2. This is stated in another way, i.e. the probability that in allele A with a frequency of p appear on both the chromosomes of a diploid individual is simply the product of the probabilities, i.e. p2. Similarly, of aa is q2, of Aa is 2pq. Hence p2 +q2+2pq=1 this is a binomial expansion of (p+q)2.
When frequency measured, differs from expected values, the differences indicates the extent of evolutionary change. Disturbance of genetic equilibrium, or Hardy –Weinberg equilibrium, I.e. change in the frequency of alleles in a population would then be interpreted as resulting in evolution.
Five factors are known to affect Hardy – Weinberg equilibrium. These are gene migration or gene flow, genetic drift, mutation, genetic recombination, and natural selection. 

*******************
 CH 8- HUMAN HEALTH AND DISEASES
Multiple Choice Questions-
1.AIDS is caused by HIV. Among the following, which one is not a mode of transmission of HIV?
(a) Transfusion of contaminated blood.
(b) Sharing the infected needles.
(c) Shaking hands with infected persons.
(d) Sexual contact with infected persons.
Ans.c
2. Smack’ is a drug obtained from the
(a) latex of Papaver somniferum
(b) leaves of Cannabis sativa
(c) flowers of Datura
(d) fruits of Erythroxylon coca.
Ans. a
3. The substance produced by a cell in viral infection that can protect other cells from further infection is
(a) serotonin
(b) colostrum
(c) interferon
(d) histamine.
Ans. c
4. Antibodies present in colostrum which protect the new born from certain diseases is of
(a) IgG type
(b) IgA type
(c) IgD type
(d) IgE type.
Ans. a
5. Tobacco consumption is known to stimulate secretion of adrenaline and nor-adrenaline. The component causing this could be
(a) nicotine
(b) tannic acid
(c) curaimin
(d) catechin.
Ans. a
6. Which of the following is not a lymphoid tissue ?
(a) Spleen
(b) Tonsils
(c) Pancreas
(d) Thymus
Ans.c
7. Haemozoin is a
(a) precursor of haemoglobin
(b) toxin released from Streptococcus infected cells
(c) toxin released from Plasmodium infected cells
(d) toxin released from Haemophilus infected cells.
Ans.c
8. A person with sickle cell anaemia is
(a) more prone to malaria
(b) more prone to typhoid
(c) less prone to malaria
(d) less prone to typhoid.
Ans.c
9.Typhoid fever in human beings is caused by
(a) Plasmodium vivax
(b) Trichophyton
(c) Salmonella typhi
(d) Rhinoviruses.
Ans.c
10. The injection given against the snake venom contains
(a) antigenic proteins
(b) preformed antibodies
(c) attenuated pathogen
(d) all of these.
Ans.b
11. During the life cycle of Plasmodium, sexual reproduction takes place in which of the following hosts ?
(a) Human
(b) Female Anopheles mosquito
(c) Male Anopheles mosquito
(d) Both (a) and (b)
Ans.b
12. An intestinal parasite which causes blockage of the intestinal passage and whose eggs are excreted along with the faeces of infected person is ______.
(a) Wuchereria bancrofti
(b) Ascaris
(c) Epidermophyton
(d) Microsporum
Ans. b
13. The most abundant antibody produced against allergens is
(a) IgE
(b) IgA
(c) IgG
(d) IgM.
Ans.a
14. AIDS is widely diagnosed by
(a) Widal test
(b) ELISA
(c) PCR
(d) Chromatography.
Ans.b
15. Cancer cells do not exhibit the property of
(a) generating tumours
(b) metastasis
(c) contact inhibition
(d) less number of mitochondrial cristae.
Ans.d
16. The substance given to cancer patients in order to activate their immune system and destroy the tumour is
(a) histamine
(b) interleukin
(c) a-interferon
(d) morphine.
Ans.c
Assertion Reason Questions-
Directions: In the following questions, a statement of assertion is followed by a statement of reason.
Mark the correct choice as:
(a) If both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion.
(c) If Assertion is true but Reason is false.
(d) If both Assertion and Reason are false.


1. Assertion : Plasmodium vivax is responsible for malaria.
Reason : Malaria is caused by polluted water.
Ans. B
1. Assertion : Interferons help in the elimination of viral infections.
Reason : Interferons released by infected cells, reach nearby unaffected cells and make them resistant to viral infection.
Ans. A
1. Assertion : Innate immunity is non-specific defence.
Reason : It consists of four types of barriers.
Ans. B
1. Assertion : T-lymphocytes mediate CMI response.
Reason : The above response makes it easy to transplant organs.
Ans. C
1. Assertion: Streptococcus pneumoniae and Haemophilus influenzae are responsible for causing infectious diseases in human beings.
Reason: A healthy person acquires the infection by inhaling the droplets/aerosols released by an infected person.
Ans. B
1. Assertion: There is no chance of malaria to a man on the bite of male Anopheles mosquito.
Reason: It carries a non-virulent strain of Plasmodium.
Ans. C

2 MARKS QUESTIONS-
1. Mention the site in the body where the B-cells and T-cells are formed. Give one difference between them.
     Ans. bone marrow, B-cells produce antibodies, while T-cells helps in killing the pathogen and helping other immune cell to fight infection.

       2.  How would a person’s immune system be affected in the absence of the thymus gland?
        Ans. The effect of removal of thymus is less if it is removed in adulthood. If it is removed in the childhood, the body would be immunodeficient as there would be no way out to fight against the infection since it is the main gland that produces antibodies in the early life of a person.
       
     3.State the significance of mother’s milk to a new-born infant.
Ans During the first few days after delivery, the breasts produce colostrum.  This is a thin yellowish fluid colostrum has antibody IgA to protect infant.
4. What is the role of lymph nodes in our immunity response?

Ans Lymph nodes are small, bean-shaped organs that support the immune system by trapping foreign agents and killing them. They do so by filtering bacteria, viruses, and other disease-causing agents circulating in the lymphatic system.

5.What does, ‘memory’ associated with immune system, mean?
 Ans. Memory of the immune system means the body remembers the antigen, recognise it from previous encounter and initiate the immune response against it.
 6. Mention four withdrawal symptoms exhibited by an alcohol or drug addict.
    Ans.1. insomnia 2. Depression 3. Shakiness 4. Anxiety  
 7.State why an antibody is represented as H2L2
    Ans. Due to the presence of two heavy chains and two light chains, the antibody molecule is represented as H2L2
          8.What causes asthma/allergy in metropolitan cities of India? List some of its symptoms.
      Ans. In metropolitan cities life style is responsible in lowering of immunity and sensitivity to allergens. More polluted environment like dust in surroundings increases the chances of allergy in children. Some symptoms of allergic reactions are sneezing, watery eyes, running nose and difficulty in breathing.
   9.Is it advantageous to have an identical twin for an organ transplant? If yes/no, why?
 Ans.Identical twins are genetically similar. They will possess the same blood group and tissue antigens. As a result, the chances of rejection will be negligible

3 MARKS QUESTIONS-
1. Mention any three causes of drug abuse. Suggest some measures for the prevention and control of drug abuse.
Ans. Reasons to attract towards drug abuse: -
 Curiosity, peer pressure, escape from frustration and failure, family problems, false belief of enhanced performance. (Any three)  
Preventive measures:1. Avoid undue peer pressure 
 2.Education and Counselling 
3. Seeking help from parents and peers. 
1. A person shows unwelcome immunogenic reactions while exposed to certain substances.
a. Name this condition.
b. What common term is given to the substances responsible for this condition?
c. Name the cells and the chemical substances released which cause such reactions.
Ans. (a) Allergy
(b) Allergens
 c) Mast cells. Histamins and serotonins.


1. (i) Name the causative agent of typhoid in humans.
(ii) Name the test administered to confirm the disease.
(iii)How does the pathogen gain entry into the human body? Write the diagnostic symptoms and mention any two body organs that gets affected in severe cases?
Ans.(i )Typhoid fever is caused by Salmonella typhi.
(ii ) widal test
( iii ) via ingestion of food and drink contaminated with the faces, urine or any other secretions of the patient suffering from typhoid.
symptoms- Headache, Weakness and fatigue, Muscle aches, Sweating, Dry cough, Loss of appetite and weight loss, Stomach pain.
Affected Body organs: gastrointestinal tract, liver spleen and muscles (any two)


1. (i) Name the respective forms in which the malarial parasite gains entry into-
(a)Human body (b)Body of female
(ii)Name the hosts where the sexual and asexual reproduction occur respectively.
(iii)Name the toxin responsible for the appearance of symptoms of malaria in human. Why do these symptoms occur periodically?
Ans.( i) a. Sporozoite  b. Gametocytes. 
(ii) Sexual reproduction occurs in mosquito and asexual reproduction takes place in human body.
(iii) Haemozoin. Parasites after entering the fresh RBCs take 48 to 72 hours to complete the erythrocytic cycle, rupturing the erythrocytes. They then burst to release toxic substance called hemozoin and the symptoms like chill and high fever occurs periodically.


1. Name the cells HIV attacks first when it gains entry into a human body. How does this virus replicate further to cause immunodeficiency in the body?
Ans.Macrophage ,  After gaining entry into the body of the person the virus enters into macrophages where RNA genome of the virus replicates to form viral DNA with the help of the enzyme reverse transcriptase.


1. Answer the following questions on the outline structure of a drug shown below:
          (a) Name the group of drugs this structure represents.
          (b) List the modes of consumption of this drug
          (c)Which organ of the body is affected by the consumption of this drug?
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Ans.(a) Cannabinoids
      (b) Inhalation and oral ingestion
        (c )Cardiovascular system


1. What causes allergy in metropolitan cities of India? List some of its symptoms.
Ans.In metropolitan cities, life style is responsible in lowering of immunity and sensitivity to allergens. More polluted environment like dust in surroundings increases the chances of allergy in children. Some symptoms of allergic reactions are sneezing, watery eyes, running nose and difficulty in breathing.


1. How to detect cancer? What are a few approaches to treat cancer?
Ans. Computerized tomography (CT) scan,  magnetic resonance imaging (MRI),  X-ray.
Surgery, radiation, chemotherapy, and hormone therapy can all be used to treat cancer. Other medications may relieve symptoms such as pain and shortness of breath.

5 MARKS QUESTIONS-
1. What causes adolescents to start using drugs? How can the use of drugs be avoided?
Ans. There are various reasons for taking drugs as follows:

Peer pressure: The need to do something amazing and subsequent media propagation of the same.
Depression and frustration: The undue academic and other stress that youngsters go through apart from other family problems causes the child to escape into substance abuse.
Experimentation: Inherent curiosity and the need for adventure/ experimentation among the youngsters leads to substance abuse.
The following points can be taken into consideration to avoid substance abuse:-
Education: They should be appropriately educated about the various drugs and the effects of misuse.
Family support: Family members should be counselled so that undue pressure is not put on the child. Open communication among family members is important.
Counselling/seeking professional help: The youngster needs to be counselled so that they accept the problems that they may face in life.


1. State the behavioural changes observed in an alcohol addict and remedial measures to overcome the problem.
Ans. An alcoholic person may show the following behavioural changes:
 He may withdraw from the people and may avoid socializing. He may get easily irritated and may suffer from bouts of anger and depression. He may resort to petty crimes; like stealing and snatching to get the money to buy alcohol.

         Remedial measures to overcome the problem-


· Avoid addiction to all these substances.
· Create awareness about the side effects and the consequences of the addiction.
· Treatment of people who are already addicted.
· Provide moral support and counselling.
· Avoid any kind of temptation and peer pressure.
            3.Answer the following with respect to Cancer.
(a) How does a cancerous cell differ from a normal cell?
(b) Benign tumour is less dangerous than malignant tumour. Why?
(c) Describe causes of cancer.
(d) mention two methods of treatment of the disease.
Ans.  (a) In normal cells, growth and differentiation is highly controlled and regulated (contact inhibition). The cancerous cells have lost the property of contact inhibition, hence continue to divide giving rise to masses of cells (tumors).
(b) The benign tumour remains confined in the organ affected as it is enclosed in a connective tissue sheath and does not enter the metastatic stage.
(c) Cancer may be caused due to carcinogens which are physical (radiations), chemicals (Nicotine, Aflatoxin, Cadmium oxide, Asbestos) and biological (viral oncogenes).
(d) Surgery, radiotherapy, Chemotherapy

competency based questions- 4 MARKS QUESTIONS
Q.1. Your classmate complains of cough and headache to the doctor. The doctor confirms that he is suffering from pneumonia and not just common cold.
(a) How did the doctor arrive at this conclusion?
(b) Write down  the causative organisms of pneumonia.
(c) What is common about the transmission of the two diseases, common cold and pneumonia? 
OR
 (c )What are the two differences between  infection of common cold  and pneumonia?
Ans. (a) The air sacs may fill with fluid or pus, causing cough with phlegm or pus, fever, chills, and difficulty in breathing.
(b) bacteria – Streptococcus pneumoniae , Haemophilus influenzae
( c) Droplets  released by infected persons.
OR
( c) common cold is viral disease and infects nose & throat whereas pneumonia is bacterial disease and infects lungs.
Q.2.    Read the following and answer any four questions from (a) to (c) given below:
Study the diagram showing the entry of HIV into the human body and the processes that are followed:

                              [image: Diagram

Description automatically generated]
a. Why macrophages only being infected by HIV at first?
b. Mention the genetic material 'B' HIV releases into the cell
c.  Identify enzyme 'C'. Suggest preventive measure of the infection.
OR
 (c )  What are the symptoms  and  how are mild pathogen become virulent in human being?
Ans: (a) for host cell specificity purpose.
(b) viral RNA 
(c ) reverse transcriptase.  Avoid sexual act with unknown partners, avoid used syringes and salon tools and check the blood before transfusion, early diagnosis of HIV in pregnant women.
OR
( c)  immune system greatly weakens the body , fever, fatigues etc. and mild pathogen become virulent in humans through their ability to multiply within host.
Q.3.The diagram shows replication of the retrovirus in the host. Note and answer the following questions.

                                                                   [image: ]






(a) Fill in the missing data in boxes labelled 1 & 2.
(b) Why is it named as retrovirus?
(c) While the virus is being replicated and released, does the infected cell survive and why the virus infected cells prevent spreading of virus to healthy cells?
OR
       (C) What is the effect of HIV infection on immune system?

Ans. (a) 1. Viral DNA is produced by reverse transcription.
               2. New viral RNA is produced by the infected cell.
(b) HIV has RNA genome; it produces DNA by reverse transcription.
(c) Infected cell can survive and by releasing alpha- interferon.
OR
(C) Due to HIV infection immune system gets suppressed as decrease in T- lymphocytes occurs.
Q.4.Siddharth is a chain smoker, he got into this habit in early adolescent due to peer pressure and gradually got addicted in this habit. It is now 20 yrs., he is into the habit of smoking since few months he is experiencing pain in chest, shortness of breathing , wheezing and chronic cough with phlegm.
He sought advice of medical practitioner who diagnosed him with lung cancer.
a. Enumerate the two properties of cancer cells.
b. How is lung cancer diagnosed?
c. What do you mean by carcinogen? Give some examples.
OR
( c )Differentiate between two different types of tumours.
Ans.(a)1. Loss of contact inhibition 2. development of abnormal cells that divide uncontrollably.
(b) CT scan and MRI, x- rays (all relevant points)
 ( c) agents which causes transformation of normal cell into the cancerous cell. Physical (x - ray), chemical (etbr), biological (herpes virus).
OR
( c) The benign tumour is a non-cancerous tumour . These cells don’t spread to other tissues or organs and don't invade other areas of the body. Malignant tumour is a cancerous tumour, shows metastasis.
Q.5.Aditya went to his home town for summer vacation after a long time. His grandparent’s house is surrounded by farmland. Lots of crops were growing nearby. Aditya was excited to visit farmland. He sought permission from his mother and were play along with his friends. On returning back he had running nose, watering eyes, continuous sneezing and the symptoms get worse with time.
(a) What do the symptoms signify?
(b ) What could be the possible reasons for Aditya’s condition?
( c) Name the few drugs which reduces the symptoms of allergy.
OR
( c) What are allergens? How do they cause inflammatory response inside human body?

Ans. (a) Allergy.
(b) Aditya most probably had developed some sort of allergy due to pollen grain of grasses.
(c) Anti histamine, adrenalin, steroids.
OR
(c ) the substance which causes allergy. The mast cell releases chemicals such as histamines, which in turn causes inflammation of the mucous membranes.

Q.6. Malaria and dengue fever are major mosquito-borne public health problems in tropical countries. The authors report a malaria and dengue co-infection in an 11-year-old boy who presented with sustained fever for 10 days. The physical examination revealed a flushed face, injected conjunctivae and left submandibular lymphadenopathy. His peripheral blood smear showed few ring-form trophozoites of Plasmodium falciparum. His blood tests were positive for dengue NS-1 antigen and IgM antibody, and negative for IgG antibody. After the initiation of antimalarial treatment with artesunate and mefloquine, his clinical condition gradually improved. However, he still had low-grade fever that persisted for 6 days. Finally, he recovered well without fluid leakage, shock or severe bleeding.  
(a) Name the fish that help in eradication of mosquito larvae.
(b) What is the reason of symptoms of malaria.
( c) Name the body parts and host in which following events takes place in life cycle of plasmodium .
( I) asexual reproduction
(II) sexual reproduction.
OR
( c) Name some vector borne diseases and their vector.
 
ANS. (a) Gambusia fish.
b) After sporozoite infection when RBC ruptures a toxic substance haemozoin is released which cause chilling and high fever.
( c) i. liver cell of human
 ii. RBC of human
OR
( c) dengue , chikungunya , vector – Aedes mosquitoes.
DIAGRAM BASED QUESTIONS-
Q.7.  In the figure, structure of an antibody molecule is shown. Observe it and Give the answer of the following questions.
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(i) Label the parts A, B and C.
(ii) Which cells produce these molecules?
(iii) State the function of these molecules.
OR
( iii) Mention the site in the body where the B-cells and T-cells are formed. Give one difference between them.

Ans. (i) A- antigen binding site, B- light chain, C- heavy chain.
(ii) B lymphocytes (plasma cells)
(iii) antibodies provide humoral immune response.
OR
(iii) bone marrow, B-cells helps in humoral immune response., while T-cells differentiated in Thymus and helps in CMI (Cell mediated immunity).
 
GRAPH BASED QUESTION-
Q.8. The primary immune response is when a pathogen infects the body for the first time the initial immune response is slow. The secondary immune response is a more rapid and vigorous response caused by a second or subsequent infection by the same pathogens.

                                          [image: Diagram
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(a) What does ‘memory’ associated with immune system mean?
(b) Primary and secondary immune response are carried out with the help of which cell? Which graph depict anamnestic response?
 
( c) differentiate between primary and secondary immune response?

Ans. (a) Memory of the immune system means the body remembers the antigen, recognise it from previous encounter and initiate the immune response against it.

(b) lymphocytes, graph of secondary response.

(c) The primary Immune Response is the reaction of the immune system when it contacts an antigen for the first time. Secondary Immune Response is the reaction of the immune system when it contacts an antigen for the second and subsequent times.
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CHAPTER 10 MICRBES IN HUMAN WELFARE-
By Geetu, PGT Biology, KV CISF, Bhilai
(1 MARK MCQs)
       Q1 Which one of these is a proteinaceous infecting agent? 
         a) Viroids             b) prions     c) Protein             d) fat
ANS----b)
Q.2 Which of these is/are symbiotic N2 fixing organisms?
a) Rhizobium              b) Oscillatoria             c) Azotobacter                   d) Nostoc
ANS----a)
Q.3 Methanogens do not produce
a) Oxygen                   b) Methane                  c) Hydrogen sulphide                d) Carbon dioxide.
ANS-----a)
Q.4 The free-living fungus Trichoderma can be used for-
a)  growing Insects             b) Biological control of plant pathogens           c) Controlling butterfly caterpillars    d) producing antibiotics
ANS----b)
Q.5 Big holes in Swiss cheese are made by 
a) A Machine              b) A bacterium that produces methane gas
c) A bacterium producing a large amount of carbon dioxide
d) A fungus that release a lot of gases during its metabolic activities.
ANS---c) 
1. Q.6 Greater value of BOD indicates - 
2. a) Untreated Sewage water b) Fresh water c) Marine Water d) Distilled water 
ANS --- a) 
1. Q.7 Which one of the following alcoholic drink is produced without distillation?
2.  a) Wine 		b) Rum 	c) Whisky 	d) Brandy 
ANS--- a) 
Q.8 During which stage of the purification of the sewage water are microbes used? 

a) Primary treatment              b) Secondary treatment 
c) Tertiary treatment              d) Both (1) and (2) 
ANS--- b) 
Q.9 One of the entries in the table is wrongly matched. Identify it -
	Option 
	Name of the Microbe 
	Product 
	Purpose 

	a) 
	Monascus purpureus 
	Statins 
	Lowers blood cholesterol 

	b) 
	Streptococcus 
	Streptokinase 
	Removes clots from blood vessels 

	c) 
	Clostridium butylicum 
	Lipase 
	Oil stain removal 

	d) 
	Trichoderma polysporum 
	Cyclosporin-A 
	Immunosuppressive drug 



ANS--- c)
Q.11 Bacillus thuringiensis is used as/for-
 a) Fermentation of beer b) Bio pesticide c) Antibiotic d) Biofertilizer
ANS---b)
 Q.12 Which of the following is a non-symbiotic biofertilizer? 
a) VAM b) Azotobacter c) Anabaena d) Rhizobium
ANS--- b)
 Q.13 Integrated Pest Management (IPM) discourages the excessive use of
a. Biological methods b) Chemical pesticides c) Mechanical methods d) All
ANS--- b)
Assertion Reason Questions
A. If both Assertion and Reason are true and the Reason is the correct explanation of the Assertion.
B. If both Assertion and Reason are true but the Reason is not a correct explanation of the Assertion.
C. If Assertion is true but the Reason is false.
D. If both Assertion and Reason are false
****
1. Assertion: Chemical pesticides are more hazardous as compared to biopesticides.
Reason: Chemical pesticides are mostly non-specific, expensive, hazardous and pollute the atmosphere.
1. Assertion: Yeasts should not be used in brewing and baking industries.
Reason:  They produce several harmful products during brewing and baking.
1. Assertion:  Most of the orchids are dependent on fungi in seeding stage.
Reason: The fungal mycelium penetrates the cortical cells of the orchid roots.
4. Assertion: Industrial fermentations are money making ventures.
Reason: They require a thorough research to discover high yields of produce at least possible expenses.
5. Assertion: Leguminous plants are best preferred for rotation of crops.
Reason: They have root nodule which have nitrogen fixing bacteria Clostridium.

ANSWERS:
1.  A		2.D	3. B	4.  B	5. C

                        VERY SHORT ANSWER QUESTION (1 MARK)
Q.1 Which beverage has higher alcoholic content in it?
ANS--- Distilled alcoholic beverages like rum, whisky.
Q.2 Write the scientific name of the microbe used for fermenting malted cereals 
     and fruit juices.
ANS---Saccharomyces cerevisiae.
Q.3 Consuming curd is beneficial for the gastrointestinal tract. Give reasons.
ANS---Curd contains lactic acid bacteria which checks the growth of disease –causing
               microbes and produces Vitamin B12.
Q.4 Name the group of organisms and the substrate they act on to produce biogas.
ANS----Group of organisms – Methanogens
              Substrate--- Cellulose material /Cow dung /agriculture waste.
Q.5   How is the presence of cyanobacteria in the paddy field beneficial to rice crop?
ANS---Cyanobacteria can fix atmospheric nitrogen in paddy fields. They also add organic matter to soil and increase its fertility.
Q.6   What are biofertilizers? Give two examples.
ANS----Biofertilizers are organisms that enrich the nutrients in the soil e.g. Rhizobium, Azotobacter.
Q.7 Different variety of cheese is known by their texture, flavours and taste. A variety of cheese is having “pores” in it. State the reason behind this.
ANS---- Large amount of CO2 evolving during the production of cheese.
Q 8 What would happen if our intestine harbours microbial flora exactly similar to that found in rumen of cattle?
ANS----. Cellulose digestion will take place at higher rate and its function as roughage may not be available.
Q.9 If a given water sample have more BOD, what does it indicate?
ANS---- More polluted or more organic material present in it.
Q.10 Why is secondary wastewater treatment referred to as biological treatment?
ANS--- It is because microbes are involved in the breakdown of organic matter in this stage of wastewater management. 

                                         SHORT ANSWER QUESTIONS(2MARKS)
Q.1 Mention a product of human welfare obtained with the help of help of each one of the
             following microbes:
a) LAB              					b) Saccharomyces cerevisiae           
  c) Propionibacterium sharmanii           	d) Aspergillus niger
ANS— a) Curd         		        b) Bread/ alcoholic drinks
c)Swiss cheese                                 d) Citric acid
Q.2Name the microbes that help in production of the following products commercially:
a) Statin          b) Acetic acid         c) Penicillin                  d) Butyric acid
ANS–	        -a) Monascus purpureus                     b) Acetobacter aceti
                    c) Penicillium notatum                         d) Clostridium butylicum
Q.3 Name the blank spaces a,b,c and d given in the following table :
	
	Type of microbe
	Name 
	Commercial  product

	Bacterium
	A
	Clot buster enzyme

	B
	Aspergillus niger
	Citric acid

	Fungus
	Trichoderma polysporum
	C

	Bacterium 
	D
	Butyric acid





ANS-----a) Streptococcus         b) Fungus             c) Cyclosporin-A                     
  d) Clostridium butylicum
Q.4 Name the source of statin and state its action on the human body.
ANS---Yeast –Monascus purpureus. It acts a blood-cholesterol lowering agent by competitively
inhibiting the enzyme responsible for production of cholesterol in body. 
Q.5 Match the following list of bacteria and their commercially important products:
(i) Aspergillus niger 			(a) Lactic acid
(ii) Acetobacter aceti	 		(b) Butyric acid
(iii) Clostridium butylicum 		(c) Acetic acid
(iv) Lactobacillus 			(d) Citric acid
ANS--- i d, ii c, iii b, iv a
Q.6 How do mycorrhizae function as biofertilizers? Explain their other benefits also. 
ANS--- Mycorrhizae are association of fungus of genus Glomus with the roots of plants. These fungal symbiont absorbs phosphorus from the soil and provide them to the plant, gives resistance to root borne pathogens, tolerance to salinity and drought, overall increase in plant growth and development . 
Q.7 Give examples to prove that microbes release gases during metabolism. 
ANS--- 1. Large holes in Swiss Cheese ‘are due to the production of a large amount of C02 by a      bacterium named Propionibacterium sharmanii. 
2. The puffed-up appearance of dough is due to the production of C02 gas by yeast- Saccharomyces cerevisiae. 
3. Methane, H2S, and CO2 are produced during microbial digestion by methanogens of organic compounds in the case of secondary treatment of sewage. 
4. The methanogens produce methane gas in the biogas plants by digestion of cattle dung. 
Q.8 Your advice is sought to improve the nitrogen content of the soil to be used for the cultivation of a non-leguminous terrestrial crop. 
(i) Recommend two microbes that can enrich the soil with nitrogen. 
(ii) Why do leguminous crops not require such enrichment of the soil? 
ANS--- (i) --- Azospirillum, Azotobacter, Anabaena, Oscillatoria (Any two) 
 	(ii) - Leguminous crops do not require such enrichment of the soil because they have a            symbiotic association with Rhizobium bacteria which traps nitrogen directly from the atmosphere and provides it to the plant and in turn gets food and shelter.
Q.9 This enzyme is present in our detergent as red/ blue globules. Name the enzyme. What is its role in a detergent?
ANS--- Lipase, which helps to remove oil stains from clothes during washing with detergent.
Q.10 The juice that we make at home has fibres and is not clear. The packed juice that we get from market is clear. How is it made possible?
ANS--- Pectinase is the enzyme added to juices to clarify them.
Q.11 Discuss the role of any two microbes in symbiotic association for increasing the plant productivity.
ANS---a) Rhizobium bacteria in symbiotic association with roots of legumes increase the N2 content in soil and hence the productivity.
b) Fungus of genus Glomus in symbiotic association with roots of gymnosperms increases phosphorus absorption by plants and hence greater productivity.

	           SHORT ANSWER QUESTIONS (3 MARKS)
1. a. Name the gaseous components of bio gas?
  b. Which bacterium is responsible for production of this gas?
  c. Name the institute which developed the technology of gas production?
       ANS--- a. methane -60%, CO2 -40%
  b. Methanobacterium
   c. IARI and KVIC
1.  Given below is a list of six microorganisms. State their usefulness to humans.
a. Nucleopolyhedrovirus 			(b) Sacccharomyces serevisiae 
c. Monascus  purpureus			(d) Trichoderma polysporum 
e. Penicillium notatum 			(f) Propionibacterium sharmanii 
       ANS--- (a) Nucleopolyhedrovirus: Used as bio-control agents.
b. Sacccharomyces cerevisiae: Used in bread making and in brewery 
c. Monascus  purpureus: Blood cholesterol lowering agent 
d. Trichoderma polysporum: Produces Cyclosporin-A, used as immune -suppressive agent.
e. Penicillium notatum: Produces antibiotic- penicillin to kill bacterial pathogens.
f. Propionibacterium sharmanii: Produces large amount of CO2, making large holes in Swiss cheese 

Q.3 (i) A patient had suffered myocardial infarction and clots were found in his blood vessels. Name a ‘clotbuster’ that can be used to dissolve clots and the microorganism from which it is obtained. 
(ii) A woman had just undergone a kidney transplant. A molecular drug is administered to oppose kidney rejection by the body. What is the bioactive molecule to prevent organ rejection? Name the microbe from which this is extracted. 
(iii) What do doctors prescribe to lower the blood cholesterol level in patients with high blood cholesterol? Name the source organism from which this drug can be obtained. 
ANS--- (i) Streptokinase-Clot buster can be used to dissolve clots. It is obtained from the bacteria Streptococcus.
(ii) The bioactive molecule is Cyclosporin A which is used as an immunosuppressive agent in organ transplantation. It is produced by the fungus Trichoderma polysporum. 
(iii) Doctors prescribe Statins to lower blood cholesterol. It is obtained from the fungus Monascus purpureus .
Q.4 a) Trichoderma is a free living fungus naturally found in root ecosystem. How is it beneficial to plants and mankind?
b) Why is Bacillus thuringensis widely used as a biocontrol agent?
ANS--- a) Trichoderma is effective biocontrol agents of several plant pathogens.
b. Bacillus thuriengiensis has cry gene which produces insecticidal Cry protein. The spores of the bacteria available in market are mixed with water and sprayed over crops like Brassica and fruit trees. When the caterpillars eat the plant parts the Cry protein enters the gut, gets activated in alkaline pH and causes swelling and pores in gut, causing death of caterpillars.
Q.5 Name three organic acids produced by microbes which have widespread use as preservative, probiotic and flavoring agent. Name the microbe involved in production of these acids and use of each microbe.
ANS---i) Acetic acid- Acetobacter aceti- preservative.
ii) Butyric acid- Clostridium butylicum- flavoring agent
iii) Lactic acid-  Lactobacillus, LAB-flavoring agent, probiotic 
iv) Citric acid- Aspergillus niger- preservative (any 3)

LONG ANSWER QUESTION (5 MARKS)
Q1. “Microbes play a dual role when used for sewage treatment as they not only help to retrieve usable water but also generate fuel”. Explain.
ANS--
· Microbes naturally present in the sewage are employed in the secondary treatment of the sewage 
· The effluent from the primary treatment is passed into large aeration tanks.
· This allows the rapid growth of aerobic microbes into flocs which consume the organic matter of the sewage and reduce the BOD.
· Then the effluent is passed into a settling tank, where the flocs are allowed to sediment forming the activated sludge
· Major parts of this activated sludge is pumped into anaerobic sludge digester, where the anaerobic bacteria digest microbes in the activated sludge and biogas is produced.
Q2. Explain the significant role of the genus Nucleopolyhedrovirus in an ecological sensitive area. 
OR 
Explain the role of baculovirus as biological control agents. Mention their importance in organic farming.
ANS--- Baculovirus are pathogens that attack insects and other arthropods. Baculoviruses of genus Nucleopolyhedrovirus are used as biological control agents. They are excellent candidates for species-specific, narrow spectrum insecticidal applications. They do not show negative impact on plants, mammals, birds, non-target insects. Therefore, they are used as biological control agents.
Importance in organic farming: It is desirable when beneficial insects are being conserved to aid in an overall Integrated Pest Management (IPM) programme. In organic farming, it is used to conserve beneficial insects and kills harmful ones. 
Q.3 Describe the primary and secondary treatment of domestic sewage before it is released in a water body. 
ANS--- The municipal wastewaters are treated in Sewage Treatment Plant (STP) prior to disposal in water bodies. 
It consists of 3 steps: primary, secondary, and tertiary. 
1. Primary treatment. It includes physical processes such as filtration and sedimentation. These processes remove most of the large insoluble and suspended solids. 
2. Secondary treatment. It is a biological method.
a)  Primary effluent, after primary treatment, is pumped into aeration tanks. Here, it is mixed with air and flocs (containing fungus and bacteria). Flocs consume organic matter and reduces BOD. 
b) Then it is sent to sedimentation tanks where activated sludge and secondary effluent are separated. 
C) The activated sludge is pumped in anaerobic sludge digester where anaerobic bacteria digest the remaining organic matter and flocs. The process results in the release of methane, C02 and the formation of bio solid. It is dried and use as manure. The water, which is now almost clear of organic matter, is chlorinated to kill microorganisms. 

COMPETENCY BASED QUESTIONS (4MARKS)-
Q.1 -This is a typical biogas plant. 
a) Mention two uses of D to us (1). 
b) How is C useful to us? (1)
c) What will happen if micro flora in B is same as in our gut? (2)
OR
Label B, C and D. Why cannot we replace A by C? (2)
                                      [image: ]
ANS- a) D is used as fuel for lighting streets and houses and for cooking food. 
b. C is used as manure after drying.
a. If B has same microflora as ours then methanogens will not be present and biogas production will not occur naturally.
OR
c) B- digester, C- spent slurry, D- methane. Feeded slurry must reach the bottom of digester so that complete anaerobic digestion could occur.
Q.2 - Observe the given diagram carefully and answer the questions that follow-			
                                                [image: A biogas plant is where biogas is produced by fermenting biomass]
a. What is /are the components in part labelled A and C respectively? (1)
Ans- a) A – dung and water, C- spent slurry
b. What is the importance of Floating nature of D –                                               (1)
       Ans-b) To allow maximum Collection of gas formed due to microbial action.
c. The common name for biogas producing microbes is_______________. Mention two disadvantages that people in rural India faced when there were no biogas plants. (2)
       Ans-c) Methanogens. Two disadvantages are-
1. Air pollution during to burning of dried cow dung as fuel.
2. Health issues of women due to inhalation of smoke arising during cooking of food on cow dung or any other relevant point.
OR
c)Why is gobar/ cow dung the best source of biogas? Under which of the following conditions biogas is produced? (2)
     Ans-c) It has abundant methanogens naturally in it. Anaerobic conditions

Q.3-Dragon flies are used as bio control agents. These lay eggs in clean water.                   [image: ]
a) If we recklessly use chemical pesticides to control insect pests, then dragon flies are also killed. Which diseases are likely to increase in that case? Give two examples of such diseases. (1)
Ans-a) Vector borne diseases like-Malaria and yellow fever
b) What is the term for use of dragonflies to control mosquitoes? (1)
Ans-b) Biocontrol agents under IPM
      c)If DDT is used to control pests, how will it harm the environment? (2) 
     Ans-c) All useful and harmful insects will be killed. Food chain and food web will be disturbed.
OR
               c) How are dragonflies important to our ecosystem?
Ans- c) Any 2 Points-They eat mosquitoes to reduce the incidences of mosquito borne diseases.
They are a part of many food chains in land and aquatic ecosystem.
                 They are pollution indicators especially in water bodies.
Q.4- This is a typical sewage treatment plant.        [image: Diagram
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Sewage -the waste water of a city is treated here. Many STPs were set up under Ganga Action Plan and Yamuna Action Plan to reduce the level of pollution of these rivers.
OR

Study the given graph showing estimation of waste water added to Ganga river in two different years.[image: ]
The government aims to expand the treatment capacity of Ganga water in future. Now answer to the questions that follow-
a. Why is primary treatment of sewage called physical treatment? (1)
Ans –a) Primary treatment involves filtration and then sedimentation which are physical processes of separation of insoluble substances.
b. The anaerobic treatment of ___________ is done in _____________ .(1)
     Ans-b) Activated sludge, anaerobic sludge digester
c. Which microbes grow in aeration tank that helps to reduce BOD significantly? How do these reduce BOD? (2)
Ans-c) Bacteria and fungus (1/2+1/2).
These microbes consume the organic waste, grow and multiply aerobically. At the end the BOD is reduced significantly (1).
OR
c)Expand and define BOD. Which gases make the biogas inflammable? (2)
Ans-c) Biochemical oxygen demand is the amount of dissolved oxygen needed by aerobic biological organisms to break down organic material present in a given water sample at certain temperature over a specific time period. (1) H2S and CH4                                                                (1/2+1/2)
5. A person is admitted in ICU due to myocardial infarction. The picture of the diseased artery is as shown here. Doctor has advised two bioactive agents to be administered to the person.[image: Diagram
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a) Identify these two bioactive agents. (1)
Ans- a) Streptokinase and statins
b) Name the source microorganisms of these bioactive agents. (1)
Ans-b) Streptococcus bacteria- Streptokinase, yeast Monascus purpureus- statins
c) What is the role of each of these bioactive agents in improving the medical condition of the person? (2)
Ans-c) Statins will lower the blood cholesterol level.
Streptokinase is clot buster which will remove blood clot from artery.
OR
c)What would have happened if the person was not given proper timely treatment? (2)
Ans-c) The person would have suffered from massive heart attack/ arrhythmias due to lack of oxygen to heart muscles and would have died too.

MIND MAP-
               [image: Diagram
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BIOTECHNOLOGY: PRINCIPLES AND PROCESSES



I. MULTIPLE CHOICE QUESTIONS

1.For vectorless transformation, microparticles coated with DNA, to be bombarded with gene gun into the host cell are made up of
a. Silver or platinum
b. Platinum or zinc
c. Gold or tungsten
d. Silicon or platinum
Ans:c. Gold or tungsten
2. A technique for molecular diagnosis of a disease based on the principle of antigen- antibody interaction is
a. Polymerase chain reaction
b. Northern blotting
c. Enzyme linked immunosorbent assay
d. None of these.
Ans: c. Enzyme linked immunosorbent assay
3. The polymerase chain reaction is a technique that
a. Is used for in vivo replication of DNA
b. Is used for in- vivo synthesis of mRNA
c. Is used for in- vitro synthesis of mRNA
d. Used for in- vitro replication of specific DNA sequence using thermostable DNA Polymerase.
Ans: d. Used for in- vitro replication of specific DNA sequence using thermostable DNA Polymerase.

4. The colonies of recombinant bacteria appear white in contrast to blue colonies of non-recombinant bacteria because
a. Insertional inactivation of alpha galactosidase in recombinant bacteria
b. Inactivation of glycosidase enzyme in recombinant bacteria
c. Non- recombinant bacteria containing intact beta galactosidase
d. Insertional inactivation of alpha galactosidase in non-recombinant.
Ans:c. Non- recombinant bacteria containing intact beta galactosidase

5. Identify the technique based on the characters given below
I. It is used to separate DNA fragments generated through restriction enzymes
II. In this technique, charged molecules are separated under the influence of an electric field through a matrix
III. The stained DNA fragments are seen on exposure to UV radiation.
a. Polymerase chain reaction
b. Electrophoresis
c. SDS- polyacrylamide gel electrophoresis
d. None of these
Ans: b.Electrophoresis

6. Restriction Enzymes in bacteria exist to
a. Promote bacteria from invading foreign DNA
b. Promote conjugation
c. Help the bacterial chromosome to replicate
d. Encourage recombination of new genetic material.
Ans: a. Promote bacteria from invading foreign DNA
7. Elution means
a. Making the DNA visible under UV radiation
b. Separation of DNA Fragments on agarose gel
c. Isolating alien DNA from the choice organism
d. Cutting and extraction of DNA bands from the agarose gel.
Ans: d. Cutting and extraction of DNA bands from the agarose gel
8. Consider the steps in the formation of recombinant DNA
I. Obtaining foreign product
II. Isolation and purification of DNA
III. Amplification of gene of interest
IV. Making the host cell competent
V. Agarose gel electrophoresis 
VI. Use of restriction enzymes 
VII. Cloning in host cell
VIII. Ligation of gene of interest to the vector DNA



a. I, II, III, IV, V, VI, VII, VIII
b. II, VI, V, III, VIII, IV, VII, I
c. II, III, V, VI, VIII, IV, I, VII
d. II, VI, V, VIII, III, IV, VII, I
Ans: b. II, VI, V, III, VIII, IV, VII, I
9. Select the incorrect statement regarding cloning vectors
a. The two selectable marker in pBR322 are tet and amp
b. The ori gene is also responsible for controlling the copy number of the linked DNA
c. A vector need to have more than one cloning site for the easy ligation of gene of interest
d. Ti plasmid is used in cloning genes in plants 
Ans: c. A vector need to have more than one cloning site for the easy ligation of gene of interest

10. Downstream processing include
I. Production of recombinant protein on large scale
II. Use of bioreactor
III. Clinical trials
IV. Separation and purification of the desired product
a. I, II, III, IV
b. II & IV
c. Only IV
d. I, III & IV
Ans: Only IV

11. Recombinant DNA means
a. Plasmid containing selectable marker
b. DNA fragments with sticky ends
c. DNA from two different sources
d. DNA having only one restriction site
Ans: c. DNA from two different sources
12. In gel electrophoresis the DNA is loaded 
a. towards the cathode because it is a negatively charged molecule
b. towards the anode because it is negatively charged molecule
c. toward the cathode because it is positively charged molecule
d. towards the anode because it is a positively charged molecule
Ans: b. towards the anode because it is negatively charged molecule

13. Select the incorrect statement about EcoRI
a. It is the first restriction endonuclease isolated from the bacteria
b. It is isolated from the RY13 strain of bacteria
c. E represents the name of the genus 
d. Its recognition site is 5'- GAATTC - 3'
Ans: a. It is the first restriction endonuclease isolated from the bacteria
14. The enzyme used for isolating DNA from fungal cell is
a. Cellulase
b. Heat Shock treatment
c. RNAse
d. Chitinase
Ans:d. Chitinase

15. Biolistics method is used to transfer DNA in
a. Animal cell
b. Plant cell
c. Bacterial cell
d. All of the above
Ans: b. In plant cell

16. Transformation is the process through which a
a. Cell shows resistance to antibiotics
b. Cell start producing foreign gene product
c. Piece of DNA is introduced in a host cell
d. Piece of DNA is produced in multiple copies.
Ans: c. Piece of DNA is introduced in a host cell

17. Match column I and column II and select the correct code
Column I.                Column II
A. Microinjection.  	i. High velocity microparticles
B. Disarmed pathogen   ii Used for oocytes, eggs and embryo
C. Gene gun method.    iii  Retrovirus
A	B	C
a. ii	iii	i
b. ii	i	ii
c. i	ii	iii
d. iii	ii 	i
Ans: a. ii	iii	i

21. Assertion: A genetic probe is helpful in the detection of specific DNA sequence
Reason: Genetic probe ia s radiolabeled DNA which has base sequence complementary to the DNA fragment being detected
a. Both assertion and reason are correct and reason is the correct explanation of assertion 
b. Both assertion and reason are correct but reason is not the correct explanation of assertion
c. Assertion is correct but reason is not 
d. Both assertion and reason are incorrect 
Ans: a. Both assertion and reason are correct and reason is the correct explanation of assertion.
22. Assertion: Sticky ends produced by restriction enzymes may increase the efficiency of ligation
Reason: The compatible sticky ends of gene of interest and vector can base pair with one another forming a stable structure for DNA ligase to work on



a. Both assertion and reason are correct and reason is the correct explanation of assertion 
b. Both assertion and reason are correct but reason is not the correct explanation of assertion
c. Assertion is correct but reason is not 
d. Both assertion and reason are incorrect 
Ans: a. Both assertion and reason are correct and reason is the correct explanation of assertion 

24 Assertion: plasmids are autonomously replicating, double stranded extrachromosomal DNA.
Reason: plasmids are found in all eukaryotic cells 



e. Both assertion and reason are correct and reason is the correct explanation of assertion 
a. Both assertion and reason are correct but reason is not the correct explanation of assertion
a. Assertion is correct but reason is not 
a. Both assertion and reason are incorrect 

25. Assertion: In Polymerase chain reaction primers are required for the action of taq polymerase enzymes.
Reason: Taq polymerase enzyme do not get denatured at high temperature



i. Both assertion and reason are correct and reason is the correct explanation of assertion 
a. Both assertion and reason are correct but reason is not the correct explanation of assertion
a. Assertion is correct but reason is not 
a. Both assertion and reason are incorrect.
26.Assertion: - After cutting of the DNA sticky end is get produced
Reason: - Restriction endonuclease cuts the DNA by leaving some nucleotides remain unpaired.
a. Both assertion and reason are correct and reason is the correct explanation of assertion 
b. Both assertion and reason are correct but reason is not the correct explanation of assertion
c. Assertion is correct but reason is not 
d. Both assertion and reason are incorrect 
27. A Palindromic sequence can be identified by: -
a.      By the VNTR 	
b.       by the repetition of the base pairs	
c.        by the same nucleotide pattern in opposite polarity  
d.      By the same nucleotide pattern in the same DNA strands




II. Two Marks Question: 



1. In the given process of separation and isolation of DNA fragments, some of the steps are missing, Complete the missing steps –
A : Digestion of DNA fragments using restriction endonucleases
↓
B : ……………………………………………………..
↓
C : Staining with ethidium bromide
↓
D :Visualisation in U.V. light
↓
E : …………………………………………………….
↓
F : Purification of DNA fragments.
Ans.B – Gel Electrophoresis
E – Elution 
1.  A researcher want to join the gene of interest to the plasmid vector. Name the enzyme he required for and the mode of action of the enzyme.
Ans: Enzyme : ligase
Mode of action: it join the phosphodiester backbone
1. Identify the type of given DNA sequence and mention its importance in genetic engineering
5’ GGATCC 3’ 
3’ CCTAGG 5’  
Ans: Palindrome sequence
Importance: Recognised by the specific restriction enzyme, that cuts the DNA at specific location
1. Out of the given vectors which one would you use to transform a plant cell?
Retrovirus, BAC, Agrobacterium tumefaciens, Bacteriophage 
Why does the vector is known as ‘Natural Genetic Engineer of Plants’?
Ans: Agrobacterium tumefaciens
Agrobacterium tumefacien has the natural ability to donate a part of its DNA to the plant during infection. This property of Agrobacterium is exploited and a gene of interest is ligated into T-DNA so that it automatically gets transferred into plant cell.
1. After agarose gel electrophoresis, when you exposed the gel to the UV radiation no DNA bands were visible on the gel. What were the two possible reasons?
Ans: 1. Forgot to add Ethidium Bromide during gel preparation
        2. Loading of DNA at the anode   
1. How is gene Z of bacteria used as a marker?
Ans.Lac Z gene codes for enzyme Β-galactosidase, if a recombinant DNA is inserted within the coding sequence of an enzyme Β-galactosidase. This results into inactivation of enzyme. The bacterial colonies whose plasmid does not have an insert produce blue colour but those with an insert do not produce any colour.
1. What are the advantages of Stirred Tank Bioreactor over Shake flask?
Ans: The advantages of Stirred Tank Bioreactor over shake flask are: -
a) It provides optimal conditions for achieving desired product by providing optimum growth conditions eg. temp, pH etc.
b) Small volume of cultures can be withdrawn periodically from bioreactor to test the sample.
c)It has an agitation system, temp control system, from control system & pH control system.
1. Mention two classes of restriction enzymes. Suggest their respective roles.
          Ans. Exonucleases and endonucleases
· Exonucleases remove nucleotides from the ends of the DNA.
· Endonucleases cut DNA at specific sites between the ends of DNA.
1. How does plasmid differ from chromosomal DNA?
Ans. Any Two
	Plasmid DNA
	Chromosomal DNA

	1. Circular DNA
	Linear DNA

	1. Occurs only in bacterial cells
	Occurs in nucleus of eukaryotic cells
and bacterial cell.

	1. Used as Vector
in rDNA technology
	Not used as vector in rDNA
technology.




10.Which of the following enzymes would you use to isolate the DNA from papaya and why?
Chitinase, lysozyme, cellulaase
Ans: Cellulase
Because is used for breaking plant cell wall which is made up of cellulose.
11. Name the enzyme and its source, used for PCR reaction? What is its advantage?
Ans: Taq Polymerase
Thermostable bacteria Thermus aquaticus 
It remains active at higher temperature and is used for extension of DNA during PCR.
12. Expand ELISA. Write one application.
Ans: Enzyme Linked Immunosorbent Assay
Application: Used for the diagnosis of AIDS.


Competency Based Question
1.      Each restriction endonuclease functions by inspecting the length of a DNA sequence. Once it finds its specific recognition sequence, it will bind to the DNA and cut each of the two strands of the double helix at specific points in their sugar – phosphate back bones. each restriction endonuclease recognizes a specific palindromic nucleotide sequence in the DNA. Palindromic sequence, are those points where the nucleotides are same in both the polarity of DNA.
[image: Diagram
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1 A. Name the two types of ends produced by the Restriction Enzymes
Ans: Blunt Ends and Sticky ends.
1 B. What would happen if you use two different restriction enzymes to cut the vector DNA and Gene of interest: -
Ans: The two restriction enzymes will produce sticky ends which will not be complementary to each other as each restriction enzymes have its unique recognition sites. Therefore, recombinant DNA will not be formed.  
1C. What would be the number of preferred restriction sites in a cloning vector? 
Ans: Preferably one.
OR
       Name the first isolated restriction enzyme?
Ans: Hind II
. 
2.  Cloning vectors are DNA molecules into which foreign DNA can be inserted. Typically, scientists adapt naturally occurring structures that can replicate independent of chromosomal DNA. For example, plasmids are circular, double-stranded DNA molecules that can be found in several numbers within a single bacterial cell. Observe the given diagram and answer the questions that follow

                                         [image: Diagram
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2A. What does BR stand for in pBR322.
Ans Name of the scientists who constructed this vector Bolivar and Rodriguez.
2B. What is the function of rop gene?
Ans: rop codes for the proteins involved in the replication of the plasmid.
2C. What is the role of parts labelled a, d and b.
Ans: Parts a and b are antibiotic resistant genes which are used as selectable markers to differentiate between transformants and non transformants. Part d is the recitation site for Eco RI.
OR
Antibiotic resistance genes are commonly used markers. Why?
Ans: Normally, bacteria like E. coli can be killed by antibiotics. However, successful transformants will carry resistance genes, and therefore will be able to grow in the presence of antibiotics like ampicillin, tetracycline, etc.



1. Electrophoresis is the motion of dispersed particles relative to a fluid under the influence of a uniform electric field. Thus it separates components of a mixture based on their size and/or charge. Visualization of proteins on paper or in a gel is an important step in any electrophoresis. Proteins may be visualized using silver stain or Coomassie Brilliant Blue dye (right image). In some cases, the gels are transferred to a solid support (nitrocellulose) and then probed with specific antibodies (Western Blot). The following proteins of given molecular weight are Subjected to Get electrophoresis. 
	S.no.
	Proteins
	Mol.wt

	1.
	Albumin
	23,000

	2.
	Keratin
	48,000

	3.
	Myosin
	1,25,000

	4.
	Haemoglobin
	84,000

	5.
	Ribozyme
	62,000

	6.
	Insulin
	1,14,000


Q1. Name the dye used to visualise DNA bands after gel electrophoresis.
Ans: Ethidium Bromide
Q2 Write the order of Sequence in which these proteins are isolated in a gel?
Ans.The sequence of proteins obtained from top to bottom in a gel:-
Myosin > Insulin >Haemoglobin> Ribozyme > Keratin > Albumin.
Q3. What is a probe?
Ans: probe is a radioactively labelled single-stranded sequence of DNA or RNA used to search for its complementary sequence in a sample genome.  
OR
Q3. Mention the role of Agarose gel in electrophoresis?
Ans: it provides the sieving effect to separate the fragments on the basis of their size.  

4. A researcher is performing an experiment to produce the multiple copies of the gene of interest in a host cell. He used pUC18 plasmid vector to transfer the gene of interest in the host cell. pUC18 is a genetically engineered plasmid, characterized by specific features. The vector contains a gene for Ampicillin resistance and an insert of the bacterial lacZ gene. The product of a functional lacZ gene is an enzyme called β-galactosidase, which breaks down a chromogenic substrate called X-GAL(5-bromo-4-chloro-3-indolyl-beta-D-galactopyranoside). Thus, when bacterial cells containing pUC18 plasmids are grown on an agar based medium containing X-GAL, the substrate is broken down. Bacterial cells containing pUC18 plasmids give rise to Blue colonies. He inserted the gene of interest into lacZ gene, which is no longer functional. Recombinant pUC18 plasmids can be identified using lacZ gene as a selectable marker. This is done by growing bacterial cells containing the recombinant plasmid on an agar-based medium containing X-GAL.. Consistently, the bacterial cells with the recombinant give rise to white colonies.
Q1. Name the process which is implemented in the above experiment to use lacZ gene as a selectable marker?
Ans Insertional Inactivation.
Q2. Why do the recombinants produce white colonies?
Ans:  The disrupted lacZ gene is not expressed, hence, it doesn’t code for production of β-galactosidase and the colonies do not produce any colour.
Q3. What is the role of selectable markers in recombinant DNA technology?
Ans: Selectable markers are used to eliminate non transformants and to proceed with the transformants for cloning.
OR
3. Name the two selectable markers present in ECORI 
Ans: Two selectable markers: tetracycline resistant gene and Ampicillin resistant gene 




CHAPTER-12 BIOTECHNOLOGY AND ITS APPLICATIONS
MULTIPLE CHOICE QUESTIONS
1. Biotechnology mainly deal with 
A. Industrial scale production of pharmaceutical
B. Biological use of genetically modified microbes, fungi, plants and animals.
C. Both A and B
D. None of the above
Ans: C - Both A and B 
1. Which bacterium was the first to be used as biopesticide on the commercial scale in the world?
A. Bacillus thuringiensis
B. E coli
C. Pseudomonas aeruginosa
D. Agrobacterium tumefaciens
Ans: Bacillus thuringiensis
1. The first clinical gene therapy was done for the treatment of  
A. AIDS
B. Cancer
C. Cystic fibrosis
D. SCID (Severe combined Immunodeficiency)
Ans : SCID
1. Which gene was introduced in the first transgenic cow 
A. Human alpha lactalbumin
B. Beta- 1- antitrypsin
C. Alpha -1- antitrypsin
D. Cry 1Ac
Ans : Human alpha lactalbumin
1. Which of the following is related to bioethics?
A. Process of discovery and commercialisation of new products
B. Use of bioresources without proper authorisation
C. Both A and B
D. Standards used to relate human activities in relation to the biological world.
Ans: D
6.. The process of RNA interference has been used in the development of plants resistant to _____ 
A. Insects
B. Nematodes
C. Fungi
D. Viruses
Ans- B Nematodes
7. The first ever human hormone produced by recombinant DNA technology is ___
A. Progesterone
B. Insulin
C. Estrogen
D. Progesterone
Ans-  B Insulin
8. In Bt cotton, the Bt toxin present in plant tissue as pro-toxin in converted into active toxin due to _____ 
 A. Acidic pH of the insect gut
B. Alkaline pH of the insect gut
C. Presence of conversion factors in insect gut
D. Action of gut microorganisms
Ans- B Alkaline pH of insect gut
9. The first transgenic crop was
A. Tobacco		B. Tomato		C. Cotton	D. Flax
Ans : Tobacco
10. Golden rice is a transgenic crop of future, with one of the following improved trait
A. Insect resistance		B. High Protein content
C. High lysine content		D. High Vitamin A content
Ans: High Vitamin A content 
 
ASSERTION REASON QUESTIONS-
1. Assertion: The milk of Rosie cow is nutritionally more balanced for infants.
Reason- Rosie’s milk contains 2.4 g/L of human lactalbumin.
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
E - Both A and R are false.
Ans-  A
1. Assertion: Transgenic animals are used to test the safety of drugs and vaccine before these are administered on humans.
Reason: It is easy and quick to test toxicity of drugs and vaccine on transgenic organisms.
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
E - Both A and R are false.
Ans-  C
1. Assertion: RNAi is a natural method of defence in eukaryotes.
Reason: RNAi is used to produce nematode resistant tobacco plants.
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
E - Both A and R are false.
Ans-  A
1. Assertion: Biopiracy is the practice of commercially exploiting naturally occurring biochemical or genetic material, especially by obtaining patents that restrict its future use, while failing to pay fair compensation to the community from which it originates.
Reason: US patented turmeric and neem which is a case of biopiracy.
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
E - Both A and R are false.
Ans-  B
1. Assertion: Early detection of diseases caused by mutation in genes, HIV and cancer is possible .
Reason: r-DNA technology and its techniques have helped in early molecular diagnosis of genetic diseases, HIV and cancer.
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
E - Both A and R are false.
Ans-  A


1. Assertion (A) : Agrobacterium tumefaciens is popular in genetic engineering, because the bacterium is associated with the roots of all cereal and pulse crops
Reason (R) : A gene incorporated in the bacterial chromosomal genome gets automatically transferred to the crop with which the bacterium is associated. 
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
E - Both A and R are false.
Ans : D 
1. Assertion (A) : In recombinant DNA technology, human genes are often transferred into bacteria or yeast.
Reason (R) : Both bacteria and yeast multiply very fast to form huge populations, which express the desired genes. 
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
E - Both A and R are false.
Ans : A 
1. Assertion (A) : GM crops can affect human health by causing allergic reactions.
Reason (R) : Transgenes in commercial crops can endanger native species e.g. the Bt toxin gene expressed in pollen might endanger pollinators like honeybees 
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
Ans: B
1. Assertion (A): Genetic engineering is also called recombinant DNA technology
Reason (R) : It brings about improvement of genetic makeup of an organism.
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
Ans : A
1. Assertion (A) : Bt toxin gene has been cloned from bacteria expressed in plants to provide protections against insects without the use of insecticide.
Reason (R) : Bt toxin is produced from bacterium Bacillus thuringiensis.
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
Ans : A
CASE BASED QUESTIONS-
1. Read the passage and answer any 4 questions that follow -
Diabetes is a hyperglycaemic metabolic disorder resulting from insufficient production of insulin, with consequent metabolic dysfunctions of four types, and affecting more than 415 million people, it is a forefront public health peril globally.
Escherichia coli remains the best bacterium prototype for rDNA experiments. Cleavage of the signal polypeptide in Islets of Langerhans produced preproinsulin yields proinsulin, the enzymatic removal of the link chain in which gives Human insulin (humulin); a 51 amino-acids polypeptide of mass 5808Da. In 1978, humulin was first produced in Escherichia coli, eliminating zoonotic cross-transfer/autoimmune-diseases risk. It is also more economical. The manufacturing process can be from separate A and B polypeptide chains, or from proinsulin. An amino acid sequencer manufactures the sequences, which are cloned onto a plasmid. The bacteria are transferred, and placed in fermentation tanks. The insulin molecules are stored in inclusion bodies, and solubilisation (by chemicals and enzymes) and refolding yield the final insulin
a. How was insulin prepared traditionally?
b) What are the shortcomings of insulin earlier obtained from slaughtered animals? 
c) Name the company and process of preparation of insulin?
                             OR               
c) What is the difference between proinsulin and insulin structurally?
Ans- a) From slaughtered cattle and pigs 
b) Insufficient in quantity and containing antigens which can cause allergies. 
c) Eli Lily & by r-DNA technology 
                                   OR
 c)  Proinsulin has an extra C-peptide which is absent in insulin.
		
2. Animals with manipulated genetic material (carrying recombinant DNA) are known as transgenic animals. Transgenic technology provides a method to rapidly introduce new genes into animals without cross breeding. It is a powerful technique for studying fundamental problems of mammalian development. Transgenic technology has been developed and found perfect in the laboratory on mice. The three most common gene transfer techniques namely: DNA microinjection, ES-cell mediated and Retrovirus mediated gene transfer are the most important to have enabled the production of transgenic cattle, sheep, goat, pig and other animals. Transgenic animals have the potential of agricultural applications like improved growth rate and carcass composition, improved resistance to disease, increased milk yield, improved wool production and so on. The scientific outlook of right and wrong opinions about transgenic animals is called ethics of transgenic animals. These ethical and animal welfare issues surround transgenic animal technology and can only be minimized or avoided through awareness creation about the merit of this technology.
a) How are humans benefitted from transgenic animals?
b)  Name any r-DNA vaccine produced from transgenic organism?
c) Name the vector which is most commonly used to produce transgenic animals and the organization set up by Indian Government to check safety of introducing transgenic animals for human services.
                OR
c) Why are transgenic animals important-
Ans- a) To determine the safety of human alpha lactalbumin and any similar correct answer
b)   Hepatitis B
c)    Retrovirus, GEAC
                                                 OR
c)  Those animals in which a foreign gene which is beneficial for mankind is incorporated. 
3 Read the following and answer any four questions from 3(i) to 3(v) given below:
Golden rice was engineered from normal rice by Potrykus and Beyerin the 1990s. The typical golden colour is due to the production of β-carotene, a precursor of Vitamin-A. Golden rice differs from its parental strain by the addition of three β –carotene genes. These included two genes from daffodil plants and a third from a bacterium. The incorporation of these genes allow the rice plant to modify certain metabolic pathways in its cells to produce β -carotene.
a) Due to genetic modification golden rice plants produce and store β –carotene in which part of plant 
b) Transfer of genes to produce golden rice is achieved by which organism
c) What is the importance of Golden rice?
Ans :- a) –Seed
b) Agrobacterium 
c) Help in protecting from the disease caused by Vitamin -A deficiency

4. Transgenic animals can serve as factories that in some cases, may produce large amounts of proteins more efficiently. Transgenic mice have been engineered to express human antibodies by introducing a large segment of human DNA encoding human immunoglobulin genes. In transgenic large animals such as cows or sheep proteins of pharmaceutical value can be produced in large quantities in milk which is later purified. Transgenes can be used to alter many phenotypic properties including growth rate, fat composition, milk production, hair texture, etc. 
a) In transgenic animals, i.e. cow and sheep proteins of pharmaceutical value are produced in large quantities in which gland. 
b) Why is mouse the most preferred animal for studies on gene transfer? 
c)Why does the production of transgenic animals take place?   
.
                                                        OR 
c)Assertion (A): Transgenic mice have been engineered to express human antibodies.
Reason (R): Large segments of human DNA encoding human immunoglobulin have been transferred to mice.
A - Both A and R are true and R is the correct explanation of A.
B - Both A and R are true but R is NOT the correct explanation of A.
C - A is true but R is false.
D - A is false but R is true.
 
Ans - a) Mammary gland
b. Short oestrus cycle. 
c)A. All of these Identification and separation of desired gene
B Combining the desired gene with appropriate vector
c Introduction of vector in cells, tissues or embryos 
OR
 c) Option A
1. Aayush uncle is very worried as his crop is destroyed by insects. He suggests his uncle use Bt-crops. His uncle is not satisfied with his opinion; he thought that such crops produce toxins which can harm the consumers.
a). What are Bt-crops?
b)  Bt cotton is protected by which insects?
c)  At which pH toxin activated in the gut of insects?
                                      OR
c) How will activated toxin kill the insects? 
Ans a) Bt crops are genetically modified plants containing the endoscope toxins of the bacterium bacillus thuringiensis.
b) Bt cotton is protected by certain insects such as lepidopteran (tobacco budworm) beetles and flies.
c) Bt toxin is activated in the gut of the insect due to the alkaline pH
                                                               OR
c) The activated toxin binds to the surface of the midgut epithelial cell and creates pores that cause cell swelling and lysis leading to the death of an insect.


1. Ryan is suffered from Adenosine Deaminase deficiency is a hereditary disease. His parents consulted a doctor. The doctor prescribed a treatment through gene therapy?
a) What is gene therapy?
b) What is the function of adenosine Deaminase enzyme?
c) In which year the first clinical gene therapy was given?
                                          OR
c)  Which tissue is obtained from the ADA patient for gene therapy?
Ans a) Gene therapy is a collection of methods that allow correction of gene defects that have been diagnosed in a child/ embryo.
b) Adenosine deaminase is crucial for the immune system.
c) In 1990 a four-year girl.
                                                         OR
c) Lymphocytes from the blood of the patient are obtained for gene therapy.
1. Name the insect pest that is killed by the products of cryIAc gene. Explain how the gene makes the plant resistant to the insect pest.      (2)
Ans - Cotton bollworm is killed by products of cry IAc gene.
(a) cry gene produces Cry protein in inactive crystalline form. After ingestion by the insect, it becomes active due to the alkaline Ph of the gut which solubilised the crystals.
(b)The activated toxin binds to the surface of mid gut epithelial cells thus creating pores which causes cell swelling and lysis, leading to death of the insects.
	
1. (a)Why do the toxic insecticidal proteins secreted by Bacillus thuringiensis kill the insect and not the bacteria itself?
(b) Name the specific type of gene that is incorporated in a cotton plant to protect the plant against cotton bollworm infestation.   (3)
Ans – (a) The Bt toxin protein exists as inactive protoxins but once an insect ingests the inactive toxin is converted into an active form due to the alkaline pH of the gut which solubilise the crystals. Therefore, it does not kill the bacteria.
(b) cry I Ac / cry II Ab
1. Explain the process of RNA interference. (2)
Ans – RNA interference takes place in all eukaryotic organisms as a method of cellular defence. It involves silencing of a specific mRNA due to a complementary dsRNA molecule that binds to and prevents translation of the mRNA.


1. Name the process involved in the production of nematode-resistant tobacco plants, using genetic engineering. Explain the strategy adopted to develop such plants. (5)
Ans – The process involved in the production of nematode-resistant plants is RNA interference or RNAi. 
Using Agrobacterium vectors, nematode -specific genes were introduced into the host plant. The introduction of DNA was such that it produced both sense and antisense RNA in the host cells. These two RNA’s being complementary to each other are formed
A double stranded RNA (dsRNA) that initiated RNAi and thus, silenced the specific mRNA of the nematode. The consequence was that the parasite could not survive in a transgenic host expressing specific interfering RNA. The transgenic plant thus protected itself from the parasite.
1. Name the vector used for introducing the nematode specific gene in tobacco plants. (1)
Ans- Ti-plasmid of Agrobacterium tumefaciens
1. a) List any four beneficial effects of GM plants. (3)
Ans – (a) Four beneficial effects of GM plants.
i. Increased tolerance against abiotic stresses (cold, drought, salt, heat).
ii. Reduced reliance on chemical pesticides (pest-resistant crops).
iii. Reduced post-harvest losses.
iv. Increased efficiency of minerals used by plants (this prevents early exhaustion of fertility of soil).
v.  Enhanced nutritional value of food, e.g. Vitamin-‘A’ enriched rice (golden rice). (Any four)
1. Find out from the internet what is golden rice? (2)
Ans:-  Golden rice is a genetically modified rice with high levels of beta-carotene and other carotenoids. This rice is modified in order to enhance the quality of vitamin A in it. It is called golden due to the gold-like colour it gets from beta-carotene.
(a) Name the source from which insulin was extracted earlier. Why is this insulin no more in use by diabetic people?
b. How did Eli Lilly synthesize human insulin? Mention one difference between this insulin and the one produced by the human pancreas. (3)
Ans –(a) Earlier, insulin was extracted from pancreas of slaughtered cattle and pigs. This insulin is not in use as some patients developed allergic reaction to this foreign protein
(b) Eli Lilly prepared two DNA sequences corresponding to A and B chains of human insulin and introduced them separately in plasmids of E. coli to produce A and B chains. Chains A and B were produced separately, extracted and combined by creating disulphide bonds to form human insulin. 
Insulin in human pancreas is synthesized as a prohormone containing the C peptide which is removed in mature hormones. The rDNA insulin does not contain C peptide and is directly prepared in mature form.
9. (a) Mention the cause and the body system affected by ADA deficiency in humans.
b. Name the vector used for transferring ADA-DNA into the recipient cells in humans. Name the recipient cells.
c. Mention a possible permanent cure for an ADA deficiency patient.
d. Name the deficiency for which first clinical gene therapy was given.
e. What is gene therapy? Name the first clinical case where it was used. (5)
Ans – (a) The cause is the deletion of genes responsible for producing ADA. The immune system is affected and one suffers from SCID.
(b) A retroviral vector is used; recipient cells are lymphocytes.
(c) A possible permanent cure would be gene therapy. In this, c-DNA coding for ADA enzymes is introduced using retroviral vectors  in lymphocytes of the patient  at early embryonic stage.
(d) Adenosine deaminase (ADA) deficiency.
(e) Gene therapy is a collection of methods that allows correction of a gene defect that has been diagnosed in a child/embryo.
Normal functional genes are inserted into an individual’s cells and tissues to treat disease.



1. Why is proinsulin so called? How is insulin different from it?   (3)[image: Table
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 Ans – Proinsulin is called so because it is an inactive form of insulin.
1. (a) Suggest any two possible treatments that can be given to a patient exhibiting adenosine deaminase deficiency.
(b) Why do children cured by enzyme-replacement therapy for adenosine deaminase deficiency need periodic treatment?   (3)
Ans – (a)(i) Enzymes replacement therapy (in which functional ADA is injected)
ii. Bone marrow transplantation
i. Gene therapy / Culturing the lymphocytes followed by introduction of functional ADA cDNA into it & returning it into the patient’s body (Any two)
b. ERT is not a permanent cure so periodic injections of ADA enzyme are required.



1. Two children, A and B aged 4 and 5 years respectively visited a hospital with a similar genetic disorder. The girl A was provided enzyme-replacement therapy and was advised to revisit periodically for further treatment. The girl, B was, however, given a therapy that did not require revisit for further treatment.
b. Name the ailments the two girls were suffering from?
a. Why did the treatment provided to girl A required repeated visits?
a. How was girl B cured permanently?   (3)
Ans - (a) Adenosine deaminase (ADA) deficiency
a. In Enzyme Replacement Therapy) functional ADA is introduced to the patient (by injection), this therapy is not completely curative / enzyme can act only for a limited time period
b. As there is no permanent cure at the age of five.



1. Insulin in the human body is secreted by pancreas as prohormone/proinsulin. The schematic polypeptide structure of proinsulin is given below. This proinsulin needs to undergo processing before it becomes functional in the body. Answer the questions that follow[image: Diagram
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a. State the change the proinsulin undergoes at the time of its processing to become functional.
b. Name the technique the American company Eli Lilly used for the commercial production of human insulin.
c. How are the two polypeptides of a functional insulin chemically held together?   (3)
Ans 	(a) ‘C’ Peptide is removed
b. r-DNA technology / Recombinant DNA Technology
c. Disulphide Bonds.


1. Recombinant DNA technology is of great importance in the field of medicine. With the help of a flow chart, show how this technology has been used in preparing genetically engineered human insulin?   (5)
Ans:- An American company Eli Lilly produced insulin by recombinant DNA technology in 1983. Insulin production by using recombinant DNA technology is shown in flowchart below

DNA sequences corresponding to the two polypeptides, i.e. A and B-chains of insulin are synthesised in vitro
They are introduced in to plasmid DNA of E coli
This bacterium is cloned under suitable conditions
The transgene is expressed in the form of polypeptides i.e. A and B –chains secreted into the medium.
They are extracted and combined by creating a disulphide bridge to form human insulin.


1. What are transgenic animals? How was the first transgenic cow found to be more useful than the normal cow, for humans?
Ans. -Animals having undergone DNA manipulation (to express an extra / foreign gene)
-(Rosie) produced human protein - enriched milk / 2.4 gm protein per litre which contained human alpha - lactalbumin, and was nutritionally more balanced (product) for human babies than natural cow milk.
16.  Expand GEAC. Why has the Indian Government set up the organization named GEAC? Give any two reasons. (3)
Ans –GEAC- Genetic Engineering Approval Committee
To check the validity of GM crops
To check the safety of the introduction of GM organisms for public services.
1.  Explain the role of transgenic animals in (i) Vaccine safety and (ii) Biological products with the help of an example each. (2)
Ans - (i) Vaccine safety- Transgenic mice are developed to test safety of polio vaccine before being used on humans.
ii. Human protein (α-1-antitrypsin) is used to treat emphysema.
1. Name and briefly explain various techniques for early diagnosis of diseases. (3)
Ans- r-DNA technology, PCR and ELISA are some techniques for early diagnosis of diseases.
PCR is used for detection of HIV in suspected AIDS patients, to detect mutations in genes in suspected cancer patients.
ELISA is used for detection of antigens of pathogens or antibodies synthesized by the body against the pathogen.
r-DNA technology can be used to produce clones of mutated genes and then it can be hybridized with probes made of normal genes, followed by its detection using autoradiography.


CHAPTER 13: ORGANISMS AND POPULATION
MULTIPLE CHOICE QUESTIONS
1. What is an ecological niche : 
a. the ocean
b. an ecologically adapted zone 
c. the physical position and functional role of a species within the community 
d. formed of all plants and animals living in a lake
		Ans: C
0. Salinity of the sea measured in parts per thousand (ppt) is:
 	a.10 – 30 	b. 30 –40	c.10 – 15 	d. 30 – 35
		Ans: D
0. The mean annual temperature and mean annual precipitation needed for Formation of tropical forests as: 
a. 18 – 25°C and 150 – 400 cm 		b. 5 – 15°C and 50 – 100 cm
 	c. 30 – 50°C and 100 – 150 cm			d. 5 – 15°C and 100 – 200 cm
		Ans: A
0. Which type of forest plants controls the light conditions at the ground? 
a. Lianas and climbers 		b. Shrubs	 c. Tall trees		 d. Herbs
	Ans: C
0. What would be the status of the population after some years if a population has more young individuals compared to the older individuals? 
a. It will decline	    b. It will stabilise       c. It will increase       d. It will first decline and then stabilise
	Ans: C
0. The density of a population in a given habitat will be decreased by the following :
 	a. Natality > mortality 		b. Immigration > emigration 
c. Mortality and emigration 	d. Natality and immigration
	Ans: C
0. Parasitism  is an association between two species where: 
a. one species is harmed and other is benefitted 
b. one species is harmed and other is unaffected 
c. one species is benefitted and other is unaffected
 	d. both the species are harmed.
		Ans: A
0. Lichens are association of: 
a. bacteria and fungus  	b. alga and bacterium 	c. fungus and alga	d.  fungus and virus
	Ans: C
0. Which of the following is a partial root parasite? 
a. Sandal wood 		b. Mistletoe 		c. Orobanche 		d. Ganoderma
	Ans: A
0. Which one of the following plants reproduces sexually only once in its life time?
a. Eucalyptus		 b. Mango 		c. Tomato 		d. banana
	Ans: D 






ASSERTION REASONING TYPE
0. ASSERTION:  many freshwater animals cannot live for long in sea water
REASONING: because of osmotic problems they would face.
a. Both assertion and reasoning are true and reasoning is correct explanation of assertion
b. Both assertion and reasoning are true but reasoning is not correct explanation of assertion
c. Assertion is true but reasoning is false
d. Both assertion and reasoning are false
	Ans: A


0. ASSERTION: The UV component of the spectrum is harmful to many organisms while not all the colour components of the visible spectrum are available for marine plants living at different depths of the ocean.
REASONING: hence we can say that the spectral quality of solar radiation is also important for life
a. Both assertion and reasoning are true and reasoning is correct explanation of assertion
b. Both assertion and reasoning are true but reasoning is not correct explanation of assertion
c. Assertion is true but reasoning is false
d. Both assertion and reasoning are false
	Ans: A
0. ASSERTION: If a predator is too efficient and overexploits its prey, then the prey might become extinct and following it, the predator will also become extinct for lack of food. REASONING: This is the reason why predators in nature are ‘prudent’.
a. Both assertion and reasoning are true and reasoning is correct explanation of assertion
b. Both assertion and reasoning are true but reasoning is not correct explanation of assertion
c. Assertion is true but reasoning is false
d. Both assertion and reasoning are false
	Ans: A


0. ASSERTION: Mammals from colder climates generally have shorter ears and limbs 
REASONING: This adaptation helps them to minimise heat loss
a. Both assertion and reasoning are true and reasoning is correct explanation of assertion
b. Both assertion and reasoning are true but reasoning is not correct explanation of assertion
c. Assertion is true but reasoning is false
d. Both assertion and reasoning are false
	Ans: A


0. ASSERTION: Predators also help in maintaining species diversity in a community,
REASONING: they do so by reducing the intensity of competition among competing prey species.
a. Both assertion and reasoning are true and reasoning is correct explanation of assertion
b. Both assertion and reasoning are true but reasoning is not correct explanation of assertion
c. Assertion is true but reasoning is false
d. Both assertion and reasoning are false
	Ans: A












VERY SHORT ANSWERTTYPE QUESTIONS -1 MARK
0. Define Homeostasis.
	Ans: It is the process by which the organism should try to maintain the constancy of its internal  	    	  	environment despite varying external environmental conditions.


0. What is population ecology?
	Ans: Population ecology is, an important area which links ecology to population genetics and evolution.


0. What do you understand by population density?
	Ans: It is the size of population in any given area at given time designated as N.


0. Write the formula of calculating population density in reference to time.
	Ans: Nt+1 = Nt + [(B + I) – (D + E)]


0. Explain briefly about exponential growth model.
	Ans: when resources in the habitat are unlimited, each species has the ability to realise fully its innate potential 	to grow in number, as Darwin observed while developing his theory of natural selection. Then the population 
      grows in an exponential or geometric fashion.
 
0. What does ‘intrinsic rate of natural increase’- R signify?
	Ans: It is a very important parameter chosen for assessing impacts of any biotic or abiotic factor on population 
growth.


0. What do you understand by nature’s carrying capacity (K)?
	Ans: In nature, a given habitat has enough resources to support a maximum possible number, beyond which 	no further growth is possible.


0. What is camouflage?
	Ans: it is a process by which Some species of insects and frogs are cryptically-coloured (camouflaged) to avoid 	        being detected easily by the predator.


0. Define competition.
	Ans: Competition is best defined as a process in which the fitness of one species (measured in terms of its 
             ‘r’ the intrinsic rate of increase) is significantly lower in the presence of another species.


0. State Gause’s ‘Competitive Exclusion Principle’.
	Ans: Gause’s ‘Competitive Exclusion Principle’ states that two closely related species competing for the same 	   
                 resources cannot co-exist indefinitely and the competitively inferior one will be eliminated eventually.
0. What is ‘resource partitioning’?
	Ans: If two species compete for the same resource, they could avoid competition by choosing, for instance, 
               different times for feeding or different foraging patterns.


0. What is commensalism?
Ans: This is the interaction in which one species benefits and the other is neither harmed nor benefited.


0. Define population.
	Ans: A population is a group of individuals of a given species sharing or competing for similar resources in 
                    a defined geographical area.

VERY SHORT ANSWERTTYPE QUESTIONS - 2 MARK
0. What is the significance of temperature to living organisms?
	Ans: It affects the kinetics of enzymes and through it the metabolic activity and other physiological 
                functions of the organism.


0. How the levels of thermal tolerance of different species determine to a large extent their geographical distribution?
	Ans: A few organisms can tolerate and thrive in a wide range of temperatures (they are called eurythermal ), 
           but, a vast majority of them are restricted to a narrow range of temperatures (such organisms are called 
          stenothermal.


0.  List different ways by which organisms try to maintain their homeostasis.
	Ans: Regulate, Conform, Migrate, Suspend.


0. How do kangaroo rat in North American deserts is capable of meeting all its water requirements?
           Ans: In the absence of an external source of water, the kangaroo rat in North American deserts is capable of  
           meeting all its water requirements through its internal fat oxidation (in which water is a by-product). It also    
           has the ability to concentrate its urine so that minimal volume of water is used to remove excretory products.


0. Name 4 population attributes.
	Ans: Sex ratio, age distribution, birth rate, death rate.


0. Name 4 basic processes which cause fluctuations in population density in a habitat during a given period.
	Ans: Natality, Mortality, Immigration, Emigration.


0. Name one animal and one plant which breed only once in their lifetime.
	 Ans: Animal- Pacific salmon fish
          Plant- Bamboo


0. What is ‘competitive release’?
Ans: A species whose distribution is restricted to a small geographical area because of the presence of a 
             competitively superior species, is found to expand its distributional range dramatically when the competing 
             species is experimentally removed.
0. Explain mutualism in mycorrhiza..
Ans: the mycorrhiza are associations between fungi and the roots of higher plants. The fungi help the plant in the 
             absorption of essential nutrients from the soil while the plant in turn provides the fungi with energy-yielding 
             carbohydrates.

SHORT ANSWET TYPE QUESTIONS
0. What role does light play for animals?
Ans: For many animals light is important in that they use the diurnal and seasonal variations in light intensity 
             and duration (photoperiod) as cues for timing their foraging, reproductive and migratory activities.


0. Explain the process of migration with suitable example.?
Ans: The organism can move away temporarily from the stressful habitat to a more hospitable area and return 
                when stressful period is over. Many animals, particularly birds, during winter undertake long-distance    
                migrations to more hospitable areas. Every winter the famous Keolado National Park (Bharatpur) in 
              Rajasthan host thousands of migratory birds coming from Siberia and other extremely cold northern regions.


0. Writs the integral form of the exponential growth equation.
Ans:	Nt = N0 ert
where
Nt = Population density after time t
N0 = Population density at time zero
r = intrinsic rate of natural increase
e = the base of natural logarithms (2.71828)


0. What do you understand by co-evolution in parasitism?
Ans: Many parasites have evolved to be host-specific (they can parasitize only a single species of host) in such a way that both host and the parasite tend to co-evolve; that is, if the host evolves special mechanisms for rejecting or resisting the parasite, the parasite has to evolve mechanisms to counteract and neutralise them, in order to be successful with the same host species.


0. In accordance with their life styles, which special adaptations parasites evolved?
Ans: In accordance with their life styles, parasites evolved special adaptations such as the loss of unnecessary sense organs, presence of adhesive organs or suckers to cling on to the host, loss of digestive system and high reproductive capacity.

LONG ANSWER TYPE QUESTIONS
0. How soil affects the type of animals in any particular geographic area?
Ans: Various characteristics of the soil such as soil composition, grain size and aggregation determine the percolation and water holding capacity of the soils. These characteristics along with parameters such as pH, mineral composition and topography determine to a large extent the vegetation in any area. This in turn dictates the type of animals that can be supported.


0. How do mammals regulate their body temperature to maintain homeostasis?
Ans: We maintain a constant body temperature of 370C. In summer, when outside temperature is more than our body temperature, we sweat profusely. The resulting evaporative cooling, similar to what happens with a desert cooler in operation, brings down the body temperature. In winter when the temperature is much lower than 370C, we start to shiver, a kind of exercise which produces heat and raises the body temperature.


0. Considering the benefits of a constant internal environment to the organism, why conformers had not evolved to become regulators?
Ans: Thermoregulation is energetically expensive for many organisms. This is particularly true for small animals like shrews and humming birds. Heat loss or heat gain is a function of surface area. Since small animals have a larger surface area relative to their volume, they tend to lose body heat very fast when it is cold outside; then they have to expend much energy to generate body heat through metabolism. During the course of evolution, the costs and benefits of maintaining a constant internal environment are taken into consideration. Some species have evolved the ability to regulate, but only over a limited range of environmental conditions, beyond which they simply conform.


0. Read the following paragraph and answer the questions: 
		In bacteria, fungi and lower plants, various kinds of thick walled spores are formed which help them to survive unfavourable conditions – these germinate on availability of suitable environment. In higher plants, seeds and some other vegetative reproductive structures serve as means to tide over periods of stress besides helping in dispersal – they germinate to form new plants under favourable moisture and temperature conditions. They do so by reducing their metabolic activity and going into a state of ‘dormancy’. In animals, the organism, if unable to migrate, might avoid the stress by escaping in time. The familiar case of bears going into hibernation during winter is an example of escape in time. Some snails and fish go into aestivation to avoid summer–related problems-heat and desiccation. Under unfavourable conditions many zooplankton species in lakes and ponds are known to enter diapause, a stage of suspended development.

Explain following terms with example:
a. Sporulation 
b. Dormancy
c. Hibernation
d. Aestivation
e. Diapauses
Ans: a) In higher plants, seeds and some other vegetative reproductive structures serve as means to tide over periods of stress besides helping in dispersal – they germinate to form new plants under favourable moisture and temperature conditions. They do so by reducing their metabolic activity and going into a state of ‘dormancy’.
b) In animals, the organism, if unable to migrate, might avoid the stress by escaping in time. The familiar case of bears going into hibernation during winter is an example of escape in time.
c)  Some Snails and fish go into aestivation to avoid summer–related problems-heat and desiccation. 
d) Under unfavourable conditions many zooplankton species in lakes and ponds are known to enter diapause, a stage of suspended development.


0. Read carefully following case and answer the questions: 
Some organisms possess adaptations that are physiological which allow them to respond quickly to a stressful situation. If you had ever been to any high altitude place (>3,500m Rohtang Pass near Manali and Leh you must have experienced what is called altitude sickness. Its symptoms include nausea, fatigue and heart palpitations. This is because in the low atmospheric pressure of high altitudes, the body does not get enough oxygen. But, gradually you get acclimatised and stop experiencing altitude sickness. How did your body solve this problem? The body compensates low oxygen availability by increasing red blood cell production, decreasing the binding affinity of haemoglobin and by increasing breathing rate. 



a. What is Altitude sickness? 
Ans : At high altitude place (>3,500m Rohtang Pass near Manali and Leh people experience altitude sickness. Its symptoms include nausea, fatigue and heart palpitations. This is because in the low atmospheric pressure of high altitudes, the body does not get enough oxygen.
 
b. How do people get acclimatised to it?
Ans: Gradually people get acclimatised and stop experiencing altitude sickness. The body compensates low oxygen availability by increasing red blood cell production, decreasing the binding affinity of haemoglobin and by increasing breathing rate. 


0. Illustrate age pyramid.
Ans: A population at any given time is composed of individuals of different ages. If the age distribution (per cent individuals of a given age or age group) is plotted for the population, the resulting structure is called an age pyramid. For human population, the age pyramids generally show age distribution of males and females in a diagram. The shape of the pyramids reflects the growth status of the population - (a) whether it is growing, (b) stable or (c) declining. ( fig 13.4)


0. What is Verhulst-Pearl Logistic Growth?
Ans: A population growing in a habitat with limited resources show initially a lag phase, followed by phases of acceleration and deceleration and finally an asymptote, when the population density reaches the carrying capacity. A plot of N in relation to time (t) results in a sigmoid curve. This type of population growth is called Verhulst-Pearl Logistic Growth (Figure 13.6) and is described by the following equation:   
			dN/dt = rN(K-N)
            K-Carrying capacity 
	Where N = Population density at time t
	r = Intrinsic rate of natural increase
K = Carrying capacity


0. How do mediterranean orchids Ophrys employs ‘sexual deceit’ to get pollination done by a species of bee?
Ans: The Mediterranean orchid Ophrys employs ‘sexual deceit’ to get pollination done by a species of bee. One petal of its flower bears an uncanny resemblance to the female of the bee in size, colour and markings. The male bee is attracted to what it perceives as a female, ‘pseudocopulates’ with the flower, and during that process is dusted with pollen from the flower. When this same bee ‘pseudocopulates’ with another flower, it transfers pollen to it and thus, pollinates the flower.

Case Study Questions-

Organism P has thick lips and tongue so that it can easily feed on the commonly available spiny plants. Organism Q has thick layer of insulating fat under the skin. It was strong hooves to walk steadily on steep surfaces and lives in burrows during winters. Organism R has bright colours and sticky pads on its fingers and toes. It lives on trees.

Question 1:

(i) Which of the following is correct habitat for organisms P regarding its adaptation?
(a) Grassland biome
(b) Desert biome
(c) Tropical rainforest
(d) Tropical deciduous forest

(ii) Which of the following is correct match regarding organism Q and its habitat?
(a) Tundra – Polar bear
(b) Tropical rain forest – Deer
(c) Grassland – Bighorn sheep
(d) Desert – Camel

(iii) Which of the following is incorrect regarding organisms R’s habitat?
(a) The vegetation shows stratification
(b) Epiphytic growth is rich
(c) Standing crop is highest
(d) Deep rooted shrubs are common due to abundant sunlight

(iv) The dominant plants in habitat where P lives could be
(a) Opuntia
(b) Nymphaea
(c) Deodar
(d) both (a) and (c).

(v) Organisms P, Q and R respectively most likely occur in
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Ans-
	 (i) (b) P is a camel adapted to desert conditions as it has thick lips and tongue so that it can easily feed on the commonly available spiny plants.
	(ii) (a) Q is polar bear as it has thick insulating fat layer under the skin.
	(iii) (d) R could be poison dart frog as it has bright colours and sticky pads on its fingers and toes and its habitat is tropical rainforest. Deep rooted shrubs are not found in tropical rainforest. These are found in deserts.
	(iv) (a) Habitat of P is desert, so, the dominant plant is Opuntia.
	(v) (c)

Question 2
	Study the graph given below and answer the question that follows:
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(i) The curve 'b' is described by the following equation:  
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What does 'K' stand for in this equation? Mention its significance.

(ii) Which one of the two curves is considered a more realistic one for most of the animal populations?
(iii) Which curve would depict population of a species of deer if there are no predators in the habitat? Why is it so?
Answer 
(i) 'K' stands for Carrying capacity. It represents the maximum population size an environment can support.
(ii) Curve 'b' represents the more realistic curve for an animal population. It is called the logistic growth model.
(iii) Curve 'a' would depict the population of a species of deer if there are no predators in the habitat. In the absence of predators, the population of deer would grow enormously in a short duration of time.
Question 3:
The growth of a population with time shows specific and predictable patterns. Two types of growth patterns of the population are exponential and logistic growth. When resources in the habitat are unlimited each species has the ability to realize fully its innate potential to grow in number. Then the population grows in an exponential fashion. When the resources are limited growth curve shows an initial slow rate and then it accelerates and finally slows giving the growth curve which is sigmoid.
1.	In which type of growth curve, the population passes well beyond the carrying capacity of the ecosystem.
2.	Write the correct equation represents the exponential population growth curve?
3.	Write the equations correctly represents Verhulst-Pearl logistic growth?
4.	What does ‘r’ represent in the given equation?



Chapter-14 ECOSYSTEM
	MULTIPLE CHOICE QUESTIONS

	1
	Which of the following food chains is the major conduit for energy flow in terrestrial and aquatic ecosystems respectively?

	
	
	Terrestrial Ecosystem
	Aquatic Ecosystem
	

	
	
	(a) Grazing
	Grazing
	

	
	
	(b) Detritus
	Detritus
	

	
	
	(c) Detritus
	Grazing
	

	
	
	(d) Grazing
	Detritus
	

	
	Hint- Terrestrial ecosystem have many producers but less herbivores.so major channel is DFC- Aquatic ecosystem have less producers and more herbivores .so major channel is GFC

	2
	Which of the following is expected to have highest value (gm/m2/year) in a grassland ecosystem

	
	a) Secondary production                          b) Tertiary production
c) Gross production                               d) Net production 

	3
	Which of the following has an inverted pyramid of energy 

	
	a) Grassland                                              b) Tree
c) Both of these                                        d) None of these

	4
	The average efficiency of energy transfer from herbivore to carnivore level is :

	
	(a) 5%                                                      (b) 10%
(c) 20%                                                    (d) 30%

	5
	Plants capture approximately __________________ of the sun's energy while other trophic levels capture about _________________ of the energy available to them in their food.

	
	a)  1%, 10%                                             b) 10%, 60%
c) 10%, 1%                                              d) 60%, 10%

	6
	The mass of living material at a tropic level at a particular time is called ……….

	
	a) gross primary productivity                    b) standing state
c) net primary productivity                       d) standing crop

	7
	Which one of the following processes during decomposition is correctly described?

	
	a) Fragmentation-Carried out by organisms such as earthworm
b) Humification-Leads to the accumulation of a dark coloured substance humus, which undergoes microbial action at a very fast rate
c) Catabolism-Last step in the decomposition under fully anaerobic condition
d) Leaching-Water soluble inorganic nutrients rise to the top layers of soil.

	8
	The metabolic process which causes a reduction in gross primary production

	
	a) digestion                                               b) excretion
c) respiration                                          d) transportation

	9
	What type of ecological pyramid would be obtained with the following data?
Secondary consumer – 120 g 
Primary consumer = 60 gm
Primary producer = 10 gm 

	
	a) Inverted pyramid of biomass             b) Upright pyramid of numbers
c) Pyramid of energy                                 d) Upright pyramid of biomass

	10
	A grazing food chain always starts with 

	
	a) Respiration                                              b) Photosynthesis
c) Decomposition                                        d) Nitrogen fixation 

	11
	The diagram below shows a food chain 
Grass 🡪 Locusts 🡪  Snake 🡪 Eagle 
          If the number of snakes decrease due to a disease , what will be immediate effect  to the number of other organisms in the food chain

	
	
	Grass
	Locusts
	Eagle
	

	
	a
	Increase 
	Increase
	Increase
	

	
	b
	Increase 
	Decrease
	Increase 
	

	
	c
	Decrease
	Decrease
	Decrease
	

	
	d
	Decrease
	Increase
	Decrease 
	

	12
	Vertical distribution of different species occupying different levels represents:

	D
	Respiration
	Decomposition

	
	(A) Standing state                                       (B) Stratification
(C) Standing crop                                       (D) Standing quality
	
	
	

	
	
	
	
	

	ASSERTION REASON TYPE QUESTIONS
	
	
	

	
	Directions: In the following questions, a statement of assertion is followed by a statement of reason.
Mark the correct choice as:
(a) If both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion.
(c) If Assertion is true but Reason is false.
(d) If both Assertion and Reason are false.
	
	
	

	1
	Assertion - Recycling of materials is must for the maintenance of biosphere
Reason     - Because energy flows unidirectionally in a food chain  
	
	
	

	
	(b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion.
	
	
	

	2
	Assertion - A network of food chain is called food web
Reason     - An animal like kite cannot be a part of a food web  
	
	
	

	
	(c) If Assertion is true but Reason is false.
	
	
	

	3
	Assertion – Energy pyramid is slopping 
Reason     - The energy of one trophic level is lower than the preceding trophic level 
	
	
	

	
	(a) If both Assertion and Reason are true and Reason is the correct explanation of Assertion.
	
	
	

	4
	Assertion: Net primary productivity is gross primary productivity minus respiration. 
Reason : Secondary productivity is produced by heterotrophs.
	
	
	

	
	(b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion.
	
	
	

	5
	Assertion: Primary productivity varies in different types of ecosystems.
Reason: Primary productivity depends on a variety of environmental factors, availability of nutrients and photosynthetic capacity of plants
	
	
	

	
	(a) If both Assertion and Reason are true and Reason is the correct explanation of Assertion.
	
	
	

	6
	Assertion: Sun is the source of energy for all ecosystems on Earth
Reason: the deep-sea hydro-thermal ecosystem derives its energy from the sun.
	
	
	

	
	(c) If Assertion is true but Reason is false.
	
	
	

	7
	Assertion: A community with more species is more stable than that with less species. 
Reason: More the number of species, lesser the variation in the total biomass production year after year.
	
	
	

	
	(a) If both Assertion and Reason are true and Reason is the correct explanation of Assertion.
	
	
	

	8
	Assertion- Ecological pyramid is a graphical representation of an ecological parameter
Reason    - Pyramid of biomass represents total amount of mass of fresh or dry weight of organic matter in a trophic level.     
	
	
	

	
	(b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion.

	
	
	

	OBJECTIVE  TYPE QUESTIONS
	
	
	

	1
	Define Standing Crop ?
	
	
	

	
	The mass of living organism presents in each trophic level at a particular time.
It is measured as The mass of living organisms (biomass or fresh/ accurate dry weight)
OR
The number of living organism  in a unit area	
	
	
	

	2
	What does  “R” represent in the given equation for productivity in an ecosystem ?
GPP- R = NPP
	
	
	

	
	R= Respiration
	
	
	

	3
	Write the equation that helps in deriving the net primary productivity of an ecosystem ?
	
	
	

	
	NPP= GPP-R
	
	
	

	4
	Write a difference between NPP and GPP
	
	
	

	
	Gross primary productivity (GPP)-It is the rate of production of organic matter during photosynthesis.
Net primary productivity (NPP) - Available biomass for consumption of heterotrophs
					Gross primary productivity -  respiration losses (R) = NPP  
	
	
	

	5
	Why are green algae not likely to be found in the deepest strata of ocean ?
	
	
	

	
	Green algae need light for photosynthesis. In the deepest strata i.e. benthic zone no producer can survive as there is no sunlight. 
	
	
	

	6
	All primary productivity is not available to herbivore .Give one reason ?
	
	
	

	
	Major part used for respiration .
	
	
	

	7
	Why is an earthworm called detritivore?
	
	
	

	
	It breakdown detritus
	
	
	

	8
	List any two factors by which productivity is limited in an ecosystem
	
	
	

	
	Available plant species , Nutrient supply , Photosynthetic capacity 
	
	
	

	9
	Mr. Galotia eats curd/ yoghurt. In this case which trophic level does he occupy ?
	
	
	

	
	3rd trophic level
	
	
	

	10
	Write the basis on which an organism occupies a space in its community /natural surrounding ?
	
	
	

	
	Feeding relationship 
	
	
	

	11
	Why decomposition occurs at a faster rate in the tropics?
	
	
	

	
	Because humidity and temperature in the tropics facilitate the activities of decomposers along with the soil rich in dead remains supporting rapid rate of decomposition.
	
	
	

	12
	Why does primary productivity vary in different ecosystems?
	
	
	

	
	 In ecosystems, producers vary in rate of photosynthesis  and as primary production is depended on plants, it varies in different ecosystems.
	
	
	

	13
	Name two climatic factors that regulate decomposition?
	
	
	

	
	The two climatic factors that regulate decomposition are temperature and soil moisture.
	
	
	

	14
	Decomposition is faster if detritus is rich in nitrogen and water soluble substance like sugars. When is the decomposition process slower?
	
	
	

	
	Its slower if detritus is rich in lignin and chitin.
	
	
	

	15
	What is the approximate value of net primary productivity of biosphere?
	
	
	

	
	170 billion tons.
	
	
	

	16
	What is sere?
	
	
	

	
	The entire sequence of communities that successively change in a given area resulting in climax community is called sere.
	
	
	

	17
	Name the primary consumers in aquatic ecosystem?
	
	
	

	
	Zooplanktons
	
	
	

	SHORT ANSWER TYPE QUESTIONS
	
	
	

	1
	Will the pyramid of energy be also of the same shape in this situation? Give reason for your response.
	
	
	

	
	No, Its upright pyramid energy flows from one trophic level to the next trophic level some amount of energy is always lost as heat at each step.
	
	
	

	2
	Draw a pyramid of numbers where a large number of insects are feeding on the leaves of a tree. What is the shape of this pyramid?
	
	
	

	
	Inverted pyramid because a large number of insects feed on one tree.
	
	
	

	3
	Construct a pyramid of biomass starting with phytoplankton. Label three trophic levels. Is the pyramid upright or inverted? Justify your answer
	
	
	

	
	The pyramid is inverted because the biomass of fishes is much more than that of the zooplankton and phytoplankton[image: Graphical user interface, text, application
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	4
	Besides acting as ‘conduits’ for energy transfer across trophic levels, predators play other important roles. Justify?
	
	
	

	
	Besides acting as 'conduits' of energy transfer across trophic levels, predator play other important roles like. They keep prey population under control. Predators also help in maintaining species diversity in a community by reducing the intensity of competition among competing prey species.
	
	
	

	5
	“Man” is a primary and secondary consumer. Justify the statement ?
	
	
	

	
	Man eats plant and plant products 
Man eats animals also 
	
	
	

	6
	Is it possible that a species may occupy more than one trophic level in the same ecosystem at the same time .Why ?
	
	
	

	
	Yes, because trophic level is a functional role of an organism in energy flow.
Eg- Sparrow may eat seeds, fruits and it may east small worms also ( Omnivore) 
	
	
	

	7
	What are the limitations of ecological pyramids?
	
	
	

	
	Does not account for the equivalent species belonging to two or more trophic levels.
Assumes a simple food chain and does not account for a food web.
Saprophytes have been excluded from ecological pyramids
	
	
	

	SHORT ANSWER TYPE QUESTIONS
	
	
	

	1
	Describe the how oxygen and chemical composition of detritus control decomposition ?
	
	
	

	
	Decomposition requires oxygen
Chemical composition of detritus 
	If detritus is rich in lignin and chitin	             --------	slow decomposition 
	If detritus is rich in nitrogen and  sugars     	 --------	fast decomposition
	
	
	

	2
	Why is the pyramid of energy is always upright ?Explain?
	
	
	

	
	Because there is gradual decrease in energy transfer through successive trophic levels .
	
	
	

	3
	Explain with an example, why is the length of a food chain in an ecosystem generally limited to 3-4trophic level?
	
	
	

	
	The energy is insufficient to do work more than 4 trophic levels because only 10  of energy is transferred to the next level. 
	
	
	

	4
	The temperate regions show a lower value of primary productivity as compared to tropical regions. Give two reasons.
	
	
	

	
	It is severely limited by a cold climate.
Temperate regions have short snow-free growing period in a year
	
	
	

	5
	Distinguish between: Grazing food chain and detritus food chain.
	
	
	

	
	 GFC starts with green plants /DFC starts with dead organic matter.
Organic matter is decomposed in detritus but not in grazing.
Grazing web adds energy into the ecosystem.
Detritus has sub soil organisms while grazing web has macroscopic organisms.
Grazing web helps in fixing inorganic nutrients. Detritus helps in fixing the inorganic nutrients.
Solar energy is used in grazing web. Energy for detritus comes from the remains of detritus.
Less fraction of energy flows through grazing web as compared to detritus.
	
	
	

	6
	List the four important changes, taking place during biotic succession.
	
	
	

	
	small short lived plants (r-selection) to large long-lived plants (k-selection)
Unstable biotic community to stable biotic community.
Little diversity to a high degree of diversity.
Aquatic or dry conditions to mesic conditions.
	
	
	

	7
	What makes oceans the least productive?
	
	
	

	
	It is because of the lack of sunlight with increasing depth. Oceans lack nitrogen, which is an important source of nutrient for plants. High salinity offered by oceans does not serve as a favorable condition for all plants. More importantly, the absence of soil is the reason why plants do not sustain.
	
	
	

	8
	What is the Food Chain? Explain the different types of food chains in the ecosystem.
	
	
	

	
	A food chain is defined as a network of links in a food web.  It explains the flow of energy in an ecosystem. 
In this system, the producers are consumed by the predators – primary and secondary consumers and then the detritivores and finally by decomposers. When many such individual food chains occur in an ecosystem, it is collectively known as the Food Web. To some extent, both the food chains and food webs are similar to each other.
	
	
	

	LONG ANSWER TYPE QUESTIONS
	
	
	

	1
	Taking the example of a lake as a simple aquatic ecosystem, interpret how various functions of this ecosystem are carried out. Make a food chain that is functional in this ecosystem.
	
	
	

	
	i) Productivity  ii) Energy flow iii) Decomposition  iv) Nutrient cycling 
 1 Phytoplanktons🡪 Zooplanktons🡪  Small fish 🡪  Big fish 
	
	
	

	2
	It is often said that Pyramid of energy is always upright .On the other hand pyramid of biomass can be both upright and inverted .Explain with the help of examples and sketches?
	
	
	

	
	According to 10 % transfer law, only 10% of total energy is transferred from one trophic level to another 
Amount of biomass at producer level is higher than top carnivore level
Biomass of fishes exceed the biomass of zooplanktons 
	
	
	

	3
	a) Explain the significance of ecological pyramids with the help of an example?
b) Why are pyramids referred as upright or inverted? Explain ?
	
	
	

	
	Compare diff ecosystem 
Helps to study changes in ecosystems
Helps to study the number organisms, energy transferred and the biomass at each trophic level 
	
	
	

	
	
	
	
	

	COMPETENCY BASED QUESTIONS 
	
	
	

	1
	Ecological pyramid: it is a graphical representation of an ecological parameter, like number or biomass or accumulated energy at different trophic levels in a food chain in an ecosystem.
The idea of ecological pyramids was developed by Charles Elton (1927), So the ecological pyramids are also called Eltonian pyramids.
Pyramid of Biomass: The total amount of the mass of fresh or dry weight of living or organic matter in a trophic level in a unit area at any time is called Biomass. Pyramid of biomass is a graphical representation of biomass present per unit area in different trophic levels .
Pyramid of biomass is a straight or upright pyramid in a terrestrial ecosystem which shows that biomass is maximum at the level of producers and there is a progressive decrease in biomass from lower to higher trophic levels. It is found that about 10%-20% of the biomass is transferred to next trophic level in a food chain. It also shows there is sharp decrease in biomass at higher trophic levels eg- top carnivores having only 1.5 kg/m2 biomass while producers having a biomass of 809 kg/m2.    
	
	
	

	A
	Name the two structural features of ecosystem ?
	
	
	

	
	Species composition and Stratification 
	
	
	

	B
	Give two examples for ecosystem where pyramid of number and pyramid of biomass is inverted?
	
	
	

	
	Tree ecosystem for pyramid of number and Pond ecosystem for pyramid of biomass.
	
	
	

	C
	The length of food chain is limited up to 3 to 4 trophic levels. Give reason?
                                                            OR
What are the two types of food chain found in nature?  Explain with example?
	
	
	

	
	The energy available for the organisms in highest trophic levels is very low as 90% of energy is lost as heat during respiration.
	
	
	

	2
	Given below is a pyramid of biomass in an ecosystem where each bar represents the standing crop available in the trophic level. With the help of an example, explain the conditions where this kind of pyramid is possible in nature?
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	Aquatic conditions 
                a small standing crop of phytoplankton supports a large standing crop of zooplankton/fish
	
	
	

	3
	The diagram shows the flow of energy along a food chain.
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Which process in the rabbit will allow energy to be passed on to the fox? 

a)excretion
b) growth 
c)movement 
d) sensitivity
	
	
	

	3
	The image below shows a pyramid of biomass for a food chain  in a tree ecosystem 
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What would be an appropriate pyramid of numbers for this food chain ?
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a) A
b) B
c) C
d) D

	
	
	

	4
	The diagram shows a food web 
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Which arrow does not show the direction of energy flow ?
a) A
b) B
c) C
d) D

	
	
	

	5
	Which pyramid of numbers has more herbivores than producers? 
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a) A
b) B
c) C
d) D
	
	
	

	6
	Which pyramid of numbers has more herbivores than producers? [image: Graphical user interface
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a) A
b) B
c) C
d) D
	
	
	

	7
	Which of the following diagrams shows a pyramid of biomass  for a forest ?
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a) A
b) B
c) C
d) D

	
	
	


		CHAPTER 15- BIODIVERSITY AND ITS CONSERVATION
	VERY SHORT ANSWER TYPE QUESTIONS- 1 MARK


	1
	Give the name of some invasive species in India .
	1

	
	Invasive species in India are weed species like carrot grass (Parthenium ), Lantana , water hyacinth (Eichhornia crassipus) and African fish.
	

	2
	What is Red Data Book?
	1

	
	Red Data Book is a compilation of data or records of species threatened to the risk  of extinction (endangered)
	

	3
	Write the expanded form of IUCN.
	1

	
	International Union for Conservation of Nature and Natural Resources.
	

	4
	Name the type of biodiversity represented by the following:
(i) 50,000 different strains of rice in India.
(ii)1000 Verities of mangoes in India .
	1

	
	(i) Genetic Diversity (ii) Genetic Diversity 
	

	5
	Why are sacred grooves highly protected?
	1

	
	Sacred grooves highly protected because of religious and cultural traditions, refuges for large number of rare and threatened plants /ecologically unique    and biodiversity rich regions.
	

	6
	The Amazon rainforest is referred to as the ‘lungs of planet’. Mention any one human activity which causes loss of biodiversity in this region?
	1

	
	Human activity causing loss of biodiversity in Amazon rainforest are –
         (i)Many plants are cut for cultivation of soybean
         (ii) Forest are converted to grasslands for raising beef cattle .
	

	7
	Which rainforest is called as” Lungs of planet”?
	1

	
	ANS—Amazonian rainforest in South America.
	

	
	
	

	
	SHORT ANSWER TYPE QUESTIONS – 2 MARKS
	

	1
	Why are certain regions on the Earth called hot –spots? Name any two hot –spots in India?
	

	
	Certain regions  have been declared as “hot spots “ for maximum protection  Of these regions which have high level of species richness and high degree of endemism .Western Ghats and Sri Lanka and Himalayas are two example of hot-spots.
	

	2
	Why should biodiversity be conserved? List any two ethical arguments in its support.
	

	
	               (i)Narrowly utilitarian (ii) Broadly utilitarian (iii) Ethical reasons   
	

	3
	Difference between insitu and exsitu approaches of conservation of biodiversity.
	

	
	                            IN -SITU                                                         EX-SITU
I.  In involves of endangered                       It involves protection of endangered         
Species of plants and animals.                 species by removing them from
                                                                        the natural habitat 
II. This is done by protecting the                  This is done by placing the species 
Natural habitat of ecosystem                   under special care.
	

	4
	Justify with the help of an example where a deliberate attempt by humans has led to the extinction of a particular species .
	

	
	When Nile perch, a large predator fish, was introduced in Lake Victoria, it started feeding on the native fish, cichlid fish . As a cichlid fish became extinct and Nile perch, not finding any food for itself, died too.
	

	5
	Humans benefit from diversity of life .Give two example.
	

	
	(i) Food products, fibers, firewood, wool from animals.
 (ii)Construction material, industrial products and products of medicinal importance
	

	6
	Species diversity decreases as we move away from the equator towards the poles. What could be the possible reasons?
	

	
	Species diversity decreases as we move away from the equator towards the poles because-(i)Temperature decreases and conditions become rough and harsh.
 (ii)Both the amount and intensity of solar radiation decrease.
(iii)Vegetation decreases.
(iv)Less resource available to support species.
	

	7
	What is meant by “alien species invasion” ?Name one plant and one animal alien species that are a threat to our Indian native species.
	

	
	Some alien or exotic species when introduced unintentionally or deliberately, become invasive and cause harmful impact resulting in extinction of the indigenous species.
	

	8
	Where would you expect more species biodiversity –in tropics or in polar regions? Give reasons in support of your answer.
	

	
	More biodiversity is found in the tropics This is because tropical regions remain undisturbed from frequent glaciations as in polar regions. Also the tropics are less seasonal/ more constant. /More solar radiation.
	

	9
	Why cryopreservation is useful in conserving biodiversity?
	

	
	Cryopreservation is a method of preserving materials such as gametes at ultra-low temperatures in liquid nitrogen at -196 OC. It is done to preserve the gametes of threatened species in viable and fertile conditions for long periods.
	

	10
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	a) Crustaceans		b) Insect           c) Mosses	d)Fungi
	

	11
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	Latitudinal gradients
(i) More solar energy available in tropics, more productivity.
(ii) Tropical environments are less seasonal, so more predictable.
	

	
SHORT ANSWER TYPE QUESTIONS – 3 MARKS


	1
	List six advantages of “ex-situ” approach to conservation of biodiversity.
	

	
	An endangered/threatened species can be conserved / important plants can be preserved for a long time (seed bank)/gametes of threatened species can be preserved 
 In a viable and fertile condition for long periods (using cryopreservation)/ egg can be fertilized in vitro / plants can be propagated using tissue culture.
	

	2
	Explain ‘rivet popper’ hypothesis. Name the ecologist who proposed it ?
	

	
	- Paul Ehrlich proposed the rivet popper hypothesis. This hypothesis states that in an airplane (ecosystem) all parts are joined together using thousands of rivet (species). If every passenger travelling in it starts popping a rivet to home (causing a   Species to become extinct) , It  may not affect flight safety (proper functioning of the ecosystem) initially but as more and more rivets are removed , the plane becomes  dangerously weak over a period of time.
	

	3
	Explain giving one example, how co-extinction is one of the causes of loss of biodiversity. List the three other causes also .
	

	
	When a species becomes extinct, the plant and animal species associated with it in an obligatory may also become extinct. This is called co- extinction. For example, when a host fish species becomes extinct, its unique assemblage  of parasites also becomes extinct. The three other causes are:
a. Habitat loss and fragmentation
b. Over –exploitation
c. Alien species invasion.

	

	4
	Alien species are highly invasive and threat to indigenous species. Substantiate this statement with any three examples.
	

	
	(i)-Nile perch introduced into Lake Victoria in East Africa led to the extinction of cichlid fish.
(ii) Parthenium /Lantana /Eichhornia are invasive plants and pose a threat to indigenous Species.
(iii)Introduction of African catfish (Clarias gariepinus ) to aquaculture is threat to Indian catfishes.
	

	5
	Explain any three ways of ex situ other than zoological parks, botanical gardens and wildlife safaris , by which threatened species of plants and animals are being conserved.
	

	
	Ans- three ways to conserve plants and animals are as follows
(i)Seed banks – The storage of different genetic strains of commercially important plants in the form of seed is one of the most widespread and valuable ex situ approaches of the conservation strategy.
(ii)Tissue culture - Plant tissue culture is widely used to produce clones of a plant in a method known as micropropagation .e.g. banana and potato
(iii) Cryopreservation –It is a method of in vitro conservation in liquid N2 at temperature of -196 0C in a controlled rate freezer for vegetatively propagated crops and storing other Biological materials.
	

	6
	There are many animals that have become extinct in the wild but continue to be maintained in zoological parks.
       (i)Which type of biodiversity conservation is observed in this case?
       (ii) Explain any other two ways which help in this type of conservation?
	

	
	(i) It is example of ex-situ conservation. In this approach, threatened plants and 
               animals are taken out of their natural habitat and placed in suitable setting 
                and given special care.
(ii)Cryopreservation and tissue culture are two ways that help in ex-situ conservation.
  Tissue culture - Plant tissue culture is widely used to produce clones of a plant in a method known as micropropagation .e. g banana and potato
Cryopreservation –It is a method of in vitro conservation in liquid N2 at temperature of -196 oc in a controlled rate freezer for vegetatively propagated crops and storing other Biological materials.

	

	7
	Why there is greater biodiversity in tropical/ sub-tropical  regions than in temperate region?
	

	
	Tropical/sub-tropical regions show greater biodiversity since they remain undisturbed due to lesser fluctuations in climatic conditions leading to availability of longer time for species diversification where – as the temperate regions show greater fluctuations in climatic conditions hence are unpredictable leading to lesser niche specialization and so lesser species diversity.
	

	
	
	

	LONG ANSWER TYPE QUESTIONS – 5 MARKS

	1
	Extinction of the species is classified into three types i.e. natural extinction, mass extinction, and anthropogenic extinction. Classify the following examples on this basis.
Animals lost due to inbreeding depression 
a) Disappearance of dinosaurs.
b) Extinction of passenger pigeon
c)Extinction of marine invertebrates
d)Extinction of tiger
	

	
	Ans—  (i) Natural extinction ,
            (ii) Mass extinction
             (iii) Anthropogenic extinction
              (iv) Natural extinction 
             (v) Anthropogenic extinction

	

	
MULTIPLE CHOICE QUESTIONS


	1
	An ecologist uses the term biodiversity for the variety of species of ………………..
a) All living plants
b) All living animals
c)Both a and b
d)All plants , animals and microbes living in natural habitats.
	

	
	ANS-(d)
	

	2
	Rivet popper hypothesis assumes the
 A – to be an airplane and the B --- to be the rivets joining all parts together. 
                   Here A and B refer to ………………
a) A-species, B-ecosystem                                             b) A-ecosystem, B-species
c) A-species, B- community                                          d) A-community, B- species
	

	
	ANS—(b)
	

	3
	The term “The Evil Quartet “is related with ……………..
a) Four major causes of forest loss                       b) Four major causes of population explosion
c) Four major causes of air pollution                    d) Four major causes of biodiversity losses
	

	
	ANS—(d)
	

	4
	The organization which publishes the Red List of species is  …………………..
 a) ICFRE         b)IUCN          c)UNEP            d)WWF
	

	
	ANS---(b)
	

	ASSERTION REASON TYPE QUESTIONS 

	
	A statement of Assertion (A)is given followed by corresponding statement of Reason (R) of the statement, mark the correct answer as
a) If both assertion and reason are true, and reason is the correct explanation of assertion.
b) If both assertion and reason are true, but reason is not the correct explanation of assertion. 
c) If Assertion is true but reason is false. 
d) If Assertion is false but  reason is true .
	

	1
	Assertion - If the species –area relationships are analysed among very large areas like the entire continents, the value of Z ,i.e. slope of line in the range of 0.1 to 0.2 
Reason-Larger is the explored area more is the  steepness of slope of line
	

	
	a)If both assertion and reason are true, and reason is the correct explanation of assertion.
	

	2
	Assertion -  The presently occurring species extinction is different from the earlier mass extinction.
 Reason   -  Present species extinction is due to natural causes whereas the earlier extinction  was due to the man-made causes.
	

	
	c) If  Assertion is true but reason is false. 
	

	3
	Assertion - The great Indian bustard is a critically endangered bird found in India.
Reason    - It is vulnerable to extinction in the future.
	

	
	c)If  Assertion is true but reason is false.
	

	
	
	

	CASE BASED QUESTION

	1
	Read the following passage and answer the questions given below.
When we conserve and protect the whole ecosystem, its biodiversity at all levels is
Protected, we save the entire forest to save the tiger. This approach is called in situ 
Conservation. 
        It includes biosphere reserves, national parks, wildlife sanctuaries and 
       Sacred groves. However, when these are situations where an animal or plants is 
       Endangered or threatened   and needs urgent measures to save it from extinctions,
       Ex situ (off –site) conservation is the desirable approach. It includes zoological 
       Parks, botanical gardens, gene banks, etc.
(a)Why are sacred grove highly protected?
(b) Difference between in situ and ex situ approaches of biodiversity conservation? (Two    points)
(c)  What are Sacred groves? Where are they found in India?
                                          OR
(c)  List two advantages of ,ex situ ,approach to conservation of biodiversity.
	

	2
	(a) Sacred groves are small group of tree with special religious importance in a particular 
            Culture. These are highly protected as these forests include a number rare endangered       and endemic species.
(b)                            IN -SITU                                                         EX-SITU
(I)	 In involves of endangered                       It involves protection of endangered         
            species of plants and animals.                   species by removing them from
                                                                            the natural habitat 
(II)	This is done by protecting the                  This is done by placing the species 
            natural habitat of ecosystem                   under special care.
(c) Sacred groves are small group of tree with special religious importance in a particular 
            Culture. They are found in Khasi and Jainta Hills in Meghalaya, Aravalli Hills of Rajasthan
            Western ghat regions of Karnataka and Maharashtra and the Sarguja, Chanda and 
             Bastar area of Madhya Pradesh.
                                             OR
             Ex-situ conservation strategies help-
  1. To preserve gametes of threatened species in viable condition through cryopreservation.
  2. To propagate threatened plants via tissue culture. (any other two)

	

	
	The following graph show the species area relationship. Answer the following questions as directed.
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a) Write the situation as discovered by ecologists when the value of Z (slope of the line) lies between.
           (i) 0.1 and 0.2
          (ii) 0.6 and 1.2 
b) When would the slope of the line B become steeper?
c)What is the value of Z in species-area relationship among very large area.
                        OR
c)If log A=4, Z=0.3 and log C= 0.8, find the value of log, S.
                   =2.0 
	

	
	
a) (i)Ecologists have observed that when the value of Z lies between 0.1 -0.2,
                 Then the species are considered for a small or average area.
         (ii)When the value of Z lies between 0.6- 1.2 the area considered is very large.
          
b) The slope of the line B will become steeper when very large area such as continents are 
                 Considered for species –area relationship.
c) The species-area relationship among very large areas (continents)will give a much 
           Steeper slope and Z values in the range of 0.6 t0 1.2  
                                            Or
    Given lo A=4,  Z=0.3 and log C= 0.8
    Putting these values in equation, log S= log C+ Z log A l.e species –area relationship 
   Equation, we will get the value of log S.
   Thus log S= 0.8+0.3 *4 
                    =0.8+1.2

	

	3
	Observe the diagrams given below and answer the questions that follows.
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a) What is belong shown in the above representation?
b) Which group of plants are the most endangered and why are they so few?
c) How do fungi that are saprotrophs sustain themselves as a large population?
                                       OR   
d)Which group of plants is most advanced and which one is most primitive?

	

	
	(a)ANS-The diagram shown in question depicts the global biodiversity of major taxa of invertebrates, vertebrates and plants Taxonomic group of plant kingdom. 
(b)ANS-Fern and allies are most endangered and they are few in number because they 
Grow in humid and shady places   and thus, need water for fertilization. Due to 
High temperature and dry condition, few of them survive 
c)ANS-Fungi has saprotrophic mode of nutrition they depend only on organic matter for their
Survival and hence, survive in any environment.
                   OR
d)ANS-Group of plants angiosperms the most advanced and algae most primitive 
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General Instructions:
(i) All questions are compulsory.
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(iii) Section–A has 16 questions of 1 mark each; 
      Section–B has 5 questions of 2 marks each;
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(v) Wherever necessary, neat and properly labelled diagrams should be drawn

	
	SECTION A
	

	 No.
	                                                      Question
	Marks

	1
	Why are both the vas deferens cut and tied in vasectomy?
A) To stop the transport of sperms out to the female reproductive tract.
B) To stop the sperm from fertilizing the secondary oocyte in the oviduct.
C) To stop sperm production.
D) All the above
	1

	2
	Intensely lactating mothers do not generally conceive due to the
(a) suppression of gonadotropins
(b) hyper secretion of gonadotropins
(c) suppression of gametic transport
(d) suppression of fertilization

	1

	3
	With regard to mature mRNA in eukaryotes:
a. exons and introns do not appear in the mature RNA
b. exons appear but introns do not appear in the mature RNA
c. introns appear but exons do not appear in the mature RNA
d. both exons and introns appear in the mature RNA
	1

	4
	10. Which is correct formula of Hardy-Weinberg’s law?
(a) p2 + pq + q2 = 0
(b) p2 + pq + q2 = 1
(c) p2 + pq + q2 = infinity
(d) p2 + 2pq + q2 = 1
	1

	5
	Antivenom against snake poison contains.
a) Antigen                 b) Antigen-antibody complexes        c) Antibodies           d) Enzymes
	1

	6
	Cancer causing genes are called.
a) Structural genes     b)Expresser genes                            c) Oncogenes           d) Regulatory genes
	1

	7
	Which one of the following alcoholic drink produce without distillation?
a) Wine                     b) Rum                                             c) Whisky                  d) Brandy
	1

	8
	. The bioreactors are used for …………………..
a. Large scale production of the desired gene product
b. Growing microbes in laboratories
c. PCR reactions
d. Downstream processing
	1

	9
	Parasitism is an association between two species where: 
a. one species is harmed and other is benefitted
b. one species is harmed and other is unaffected
c. one species is benefitted and other is unaffected
d. both the species are harmed.
	1

	10
	The process of mineralization by microorganisms help in the release of……………..
a) Inorganic nutrients from humus
b) Both organic and inorganic nutrients from detritus 
c) Organic nutrients from humus 
d) Inorganic nutrients from detritus and formation of humus 
	1

	11
	A population has more young individuals as  compared to the older individuals .What will be the status of the population after some years 
a) It will decline
b) It will stabilize.
c) It will increase
d) It will first decline and then stabilize  
	1

	12
	The species confined to a particular region and not found elsewhere is termed as
a) keystone                b) alien               c) endemic              d) rare
	1

	
Question No. 13 to 16 consist of two statements – Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:
A. Both A and R are true and R is the correct explanation of A.
B. Both A and R are true and R is not the correct explanation of A.
C. A is true but R is false.
D. A is False but R is true.


	13
	Assertion: Exine of pollen grain is comprised of sporopollenin which is resistant to high   
                 temperature, strong acid or alkali.
Reason :   Sporopollenin is absent in the region of germ pore.
	1

	14
	Assertion : Down‘s Syndrome disease is caused due to the non-disjunction of the chromosomes.
Reason    : The non disjunction of the homologous chromosome, is resulting as non proper 
                  distribution of the chromosomes
	1

	15
	Assertion : In recombinant DNA technology, human genes are often transferred into bacteria or 
                  yeast.
Reason    : Both bacteria and yeast multiply very fast to form huge populations, which express              
                  the desired genes.
	1

	16
	Assertion : Predators also help in maintaining species diversity in a community, 
Reason    : they do so by reducing the intensity of competition among competing prey species
	1

	
	SECTION B
	

	17
	Explain with the help of examples, how the pyramid of numbers and pyramid of biomass can look inverted.
	2

	18
	Suggest any two possible treatments that can be given to patient exhibiting adenosine deaminase deficiency.
	2

	19
	Distinguish between the roles of flocks and anaerobic sludge digesters in sewage treatments.
	2

	20
	Explain polygenic inheritance with the help of an example.
	2

	21
	Draw a labelled diagram of ovum and label its four parts.
	2


	
	SECTION C
	

	22
	You are conducting artificial hybridisation on papaya and potato. Which one of them would require the step of emasculation and why? However, for both, you will use the process of bagging. Justify giving one reason?
	3

	23
	(a) Give a schematic representation of spermatogenesis in humans.
(b) At which stage of life does gametogenesis begin in human male and female respectively?
(c) Name the organs where gametogenesis gets completed in human male and female respectively.
	3

	24
	Observe the following diagram and answer the following:
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(a) Name the molecule  synthesized by, i' gene. How does this molecule get inactivated?
(b) Which one of the structural genes codes for (𝜷-galactosidase)?	
(c) When will the transcription of this gene stop?

	3

	25
	Anthropogenic actions hasten evolution. Explain with the help of suitable example. 
	3

	26
	The outline structure of a drug is given below:
1. Which group of drugs does this represent?
2. What are the modes of consumption of these drugs?
3. Name the organ of the body which is affected by the consumption of this drug.
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	3

	27
	How is insertional inactivation of an enzyme used as a Selectable marker to differentiate recombinants from non-recombinants?
	3

	28
	Substantiate with the help of one example that in an ecosystem mutualists.
(i) tend to coevolve and
(ii) are also one of the major causes of biodiversity loss.
	3

	
	SECTION D
	

	29
	Haemophilia is a sex linked recessive disorder of humans. The pedigree chart given below shows the inheritance of haemophilia in a family. Study the pattern of inheritance and the questions given below
[image: ]

I. Give all the possible genotypes of the members 4,5,6 in the pedigree chart
ii.A blood test shows that the individual 14 is a carrier of haemophilia. The member 15 got recently married to member 14 . What Is the probability that their first child will be haemophilic male.
	4

	30
	Your classmate complains of cough and headache to the doctor. The doctor confirms that he is suffering from pneumonia and not just common cold.
(a) How did the doctor arrive at this conclusion?
(b) Write the binomials of the causative organisms of pneumonia.
(c) What is common about the transmission of the two diseases, common cold and pneumonia?
	4

	
	SECTION E
	

	31
	The following is the illustration of the sequence of ovarian events (a - i) in a human female.


[image: The following is the illustration of the sequence of ovarian events (a − i)  in a human female (i) - Brainly.in]




(i)  Identify the figure that illustrates ovulation and mention the stage of oogenesis it represents. 
(ii) Name the ovarian hormone and the pituitary hormone that have caused the above-
        mentioned event. 
(iii) Explain the changes that occur in the uterus simultaneously in anticipation.
(iv) Write the difference between 'c ' and, h'.
(v)  Draw a labelled sketch of the structure of a human ovum prior to fertilization.
                                                                    OR
(a) Write the specific location and the functions of the following cells in human males:
       (i) Leydig cells 
      (ii) Sertoli cells
     (iii) Primary spermatocyte
(b) Explain the role of any two accessory glands in human male reproductive system

	5

	32
	Study the diagram given below:
a)Name the linkage X, Y, Z and the respective molecules formed by them.
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b) How is the Direction of a poly nucleotide chain determined
                                           OR
Answer the following questions based on Meselson and Stahl’s experiment on E.coli.
(i) Write the name of the chemical substance used as the only source of nitrogen in the experiment.
(ii) Why did they allow the synthesis of the light and the heavy DNA molecules in the organism?
(iii) How did they distinguish the heavy DNA molecules from the light DNA molecules?
(iv) Write the conclusion the scientists arrived at, at the end of the experiment.

	5

	33
	Study the diagram given below and answer the following questions.
[image: ]
(i) Why have DNA fragments in band D moved farther away in comparison to those in band C?
(ii) Identify the anode end in the diagram.
(iii) How are these DNA fragments visualized? 
(iv) Name the process.

                                OR
EcoRI is used to cut a segment of foreign DNA and that of a vector DNA to form a recombinant DNA. Show with the help of schematic diagrams.
(i) The set of palindromic nucleotide sequence of base pairs the EcoRI will
recognize in both the DNA segments. Mark the site at which EcoRI will act and cut
both the segments.
(ii) Sticky end formed on both the segments where the two DNA and foreign
DNA join later to form a recombinant DNA. 

	5
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ii. The question paper has five sections and 33 questions. All questions are compulsory.
iii. Section–A has 16 questions of 1 mark each; Section–B has 5 questions of 2 marks each; Section– C has 7 questions of 3 marks each; Section– D has 2 case-based questions of 4 marks each; and Section–E has 3 questions of 5 marks each.
iv. There is no overall choice. However, internal choices have been provided in some questions. A student has to attempt only one of the alternatives in such questions.
v. Wherever necessary, neat and properly labelled diagrams should be drawn.
	SECTION – A

	1. 
	The function of copper ions in copper releasing IUDs is  ……………….
 (a)  they inhibit gametogenesis 
 (b)  they  make  uterus  unsuitable  for  implantation 
 (c)  they inhibit ovulation  
(d)  they suppress sperm motility and fertilizing capacity of sperms.
	1

	0. 
	Given below are four methods (A¬D) and their modes of action (i-iv) in achieving contraception. Select their correct matching from the four options that follow -
    Method                                  Mode of Action
  (A)  The pill                     (i)  Prevents sperms  reaching cervix  
  (B)  Condom                    (ii)  Prevents implantation  
  (C)  Vasectomy                (iii)  Prevents ovulation  
  (D)  Copper T                   (iv)  Semen contains  no sperms 
(a)  A – (iii), B – (iv), C – (i), D – (ii) 
(b)  A – (ii), B – (iii), C – (i), D – (iv) 
(c)  A – (iii), B – (i), C – (iv), D – (ii) 
(d)  A – (iv), B – (i), C – (ii), D – (iii)
	1

	0. 
	In sea urchin DNA, which is  double stranded,  17%  of  the  bases  were  shown to be  cytosine the  percentages  of  the  other  three  bases  expected to be present in this DNA are
(a) G 17%, A 33%, T 33%                   (b)  G 8.5%, A 50%, T 24.5%
(c) G 34%, A 24.5%, T 24.5%            (d)  G 17%, A 16.5%, T 32.5%
	1

	0. 
	Adaptive radiation refers to …………………….
 (a)  evolution of different species from a common ancestor  
(b)  migration of members of a species to different geographical areas  
(c)  power of adaptation in an individual to a variety of environments  
(d)  adaptations due to geographical isolation.
	1

	0. 
	In higher vertebrates, the immune system can distinguish self¬-cells and non-self.  If this property is lost due to genetic abnormality and it attacks self-cells, then it leads to 
 (a)  autoimmune disease    (b) active immunity 
 (c)  allergic response          (d) graft rejection.
	1

	0. 
	Which is the particular type of drug that is obtained from the plant whose one flowering branch is shown here?  
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(a) pain killer  (b) Depressant (c) Stimulant (d) Hallucinogen
	1

	0. 
	Read the following statement having two blanks (A and B).  A drug used to treat  A  is obtained from a  species of the organism  B
The one correct option for the two blanks is 
       A                                                  B 
(a)  heart                                    Penicillium
(b)  organ transplant                 Trichoderma 
(c)  swine flu                             Monascus 
(d)  AIDS                                 Pseudomonas
	1

	0. 
	The figure below shows three steps (A, B, C) of Polymerase Chain Reaction (PCR). Select  the  option  giving  correct  identification  together  with  what it represents?
[image: Diagram
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(a)  B denaturation at a temperature of about  98°C  separating the  two  DNA  strands  
(b)  A -denaturation at a temperature of about  50°C 
 (c)  C - extension in the presence of heat stable  DNA  polymerase 
 (d)  A - annealing with two  sets of  primers
	1

	0. 
	[image: Chart
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A  country  with  a  high  rate  of  population  growth took  measures to  reduce it. The figure  below  shows  age sex  pyramids  of  populations  A and B twenty  years apart. Select the correct interpretation  about them.
Interpretations: 
(a)  “B” is earlier pyramid and shows stabilized  growth   rate.  
(b)  “B”  is  more  recent  showing  that  population is  very  young. 
 (c)  “A” is the  earlier  pyramid  and  no  change  has  occurred in  the  growth  rate. 
 (d)  “A”  is  more  recent  and  shows  slight  reduction in the  growth  rate.
	1

	0. 
	If ‘+’ sign is assigned to beneficial interaction, ‘–’ sign to detrimental and ‘O’ sign to neutral interaction, then the population interaction represented by ‘+’ ‘–’ refers to 
 (a)  mutualism     (b)  amensalism  (c)  commensalism  (d)  parasitism.
	1

	0. 
	Consider the following statements concerning food chains. 
 A.  Removal of 80% tigers from an area resulted in greatly increased growth of vegetation. 
 B.  Removal of most of the carnivores resulted in an increased population of deer.  C.  The length of food chains is generally limited to 3-4 trophic levels due to energy loss.  
D.  The length of food chains may vary from 2 to 8 trophic levels.  Which two of the above statements are correct?  
(a)  A, D        (b)  A, B     (c)  B, C         (d)  C, D
	1

	0. 
	The table below gives the population (in thousands) of ten species (A-J) in four areas (a-d) consisting of the number of habitats given within brackets against each. Study the table and answer the question which follows:
[image: ]
Which area out of a to d shows maximum species diversity?  
(a)  d        (b)  a         (c)  b             (d)  c

	1

	Question No. 13 to 16 consist of two statements – Assertion (A) and Reason (R). Answer these questions selecting the appropriate option given below:
A. Both A and R are true and R is the correct explanation of A.
B. Both A and R are true and R is not the correct explanation of A.
C. A is true but R is false.
D. A is False but R is true.

	0. 
	Assertion : Endosperm is a nutritive tissue and it is triploid.
Reason: Endosperm is formed by fusion of secondary nucleus to second male gamete. It is used by 
              developing embryo.
	1

	0. 
	Assertion : Cross of F1 individual with recessive homozygous parent is test cross.
Reason : No recessive individual are obtained in the monohybrid test cross progeny
	1

	0. 
	Assertion : A crop expressing a cry gene is usually resistant to a group of insects.
Reason : Cry proteins produced from Bacillus thuringiensis is toxic to larvae of certain insects.
	1

	0. 
	Assertion: The prickly pear cactus introduced into Australia in early 1920s caused havoc by spreading    
                rapidly into millions of hectares of land range.
Reason: When certain exotic species are introduced into a geographical area, they become invasive and 
              start spreading fast because the invaded land does not have the natural predators.
	1

		SECTION - B

	0. 
	Write the location and functions of the following in human testis: 
i. Sertoli cells (ii) Leydig cells
	2

	0. 
	A geneticist interested in studying variations and patterns of inheritance in living beings prefers to choose organisms for experiments with shorter life cycle. Provide a reason.
	2

	0. 
	Thymus of a new born child was degenerating right from birth due to a genetic disorder. Predict its two impacts on the health of the child.
	2

	0. 
	(i) In pBR322, foreign DNA has to be introduced in tetR region. From the restriction enzymes given below, which one should be used and why : Pvul, EcoRI, BamHI
 (ii) Give reasons, why the other two enzymes cannot be used.
	2

	0. 
	(a)Write the equation that helps in deriving the net primary productivity of an ecosystem.
(b)What does ‘R’ represent in the given equation for productivity in an ecosystem? 
GPP — R = NPP
OR
(a)Mr. Galgotia eats curd/yoghurt. In this case, which trophic level will he occupy?
(b)It is stated that the pyramid of energy is always upright. Justify
	2

	SECTION - C

	0. 
	In the figure of a typical dicot embryo, label the parts (1), (2) and (3). State the function of each of the labelled part.
[image: Diagram
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	3

	0. 
	Explain the events in a normal woman during her menstrual cycle on the following days : 
(i)	Pituitary hormone levels from 8 to 12 days 
(ii)	 Uterine events from 13 to 15 days
(iii)	Ovarian events from 16 to 23 days
	3

	0. 
	(i)If the sequence of the coding strand in transcription unit is written as follows :
 5'—ATGCATGCATGCATGCATGCATGCATGCATG—3’ 
write down the sequence of mRNA.
(ii)	How is repetitive/satellite DNA separated from bulk genomic DNA for various genetic experiments. 
(iii)	Mention the polarity of DNA strands a-b & c-d shown in the replicating fork given below:

[image: Diagram
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	3

	0. 
	Name the ancestors of man based on the features given below—
(i)Human like, meat eater with 900 cc brain, lived in Java. 
(ii)More human with brain size 1400 cc, lived in central Asia, used hides & buried their dead. 
(iii) Human like, vegetarian, with brain capacity between 650 cc & 800 cc.
	3

	0. 
	A heavily bleeding and bruised road accident victim was brought to a nursing home. The doctor immediately gave him an injection to protect him against a deadly disease. 
(i)	Write what the doctor injected into the patient’s body. 
(ii)	How do you think this injection would protect the patient against the disease ? 
(iii)	Name the disease against which this injection was given and the kind of immunity it provides.
                                       OR
A farmer while working or his farm was bitten by a poisonous snake. The workers in the farm immediately rushed him to the nearby health centre. The doctor right away gave him an injection to save his life. What did the doctor inject and why ? Explain.
	3

	0. 
	Given below is the diagram of agarose gel kept under UV light :
[image: ]
(i)Mark the positive and negative terminals.
(ii)What is the charge carried by DNA molecule. 
(iii)How are the separated DNA fragments finally isolated?
	3

	0. 
	The following graph shows the species-area relationship. Answer the following question as directed. 
(i)	Name the naturalist who studied the kind of relationship shown in the graph. Write the observation made by him. 
(ii)	Write the situations as discovered by the ecologists when the value of ‘Z’ (slope of the line) lies
[image: Diagram
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      (a)0.1 and 0.2 (b) 0.6 and 1.2 What does ‘Z’ stand for?
      (iii) When would the slope of the line ‘b’ become steeper?
	3

	SECTION - D

	Q.no 29 and 30 are case based questions. Each question has subparts with internal choice in one subpart.

	0. 
	Haemophilia is a sex linked recessive disorder of humans. The pedigree chart given below shows the inheritance of Haemophilia in one family. Study the pattern of inheritance and answer the questions given. 
(a) Give all the possible genotypes of the members 4, 5 and 6 in the pedigree chart.
 (b) A blood test shows that the individual 14 is a carrier of haemophilia. The member numbered 15 has recently married the member numbered 14. What is the probability that their first child will be a haemophilic male? Show with the help of Punnett square.

[image: A picture containing text, clock, watch
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 (c)Why is that the father never passes on the genes for haemophilia to his son ? 
	4

	0. 
	A group of youth were having a ‘rave party‘ in an isolated area and was raided by police. Packets of ‘smack‘ and syringes with needles were found littered around. 
(i)	Why is taking ‘smack‘ considered an abuse ? 
(ii)	Syringes and needles used by the youth for taking the drug could prove to be very fatal. Why ?
(iii)	 Sharing of infected needles and surgical instruments leads to STDs in a healthy person. Justify this statement.
OR
A doctor prescribed morphine as a sedative and pain killer to your cousin who had undergone surgery. Even after recovery, he craved for the prescribed medicine. What do you conclude about his condition, had he continued with the same medication? After appraising yourself, what measures will you suggest to him to overcome this problem? Briefly explain any two.
	4

	SECTION - E

	0. 
	A flower of brinjal has 520 ovules in its ovary. However, it produces a fruit with only 480 viable seeds. 
(i)What could have prevented the rest of the 40 ovules from maturing into viable seeds? Explain giving a reason. 
(ii)Describe the development of a dicot embryo in a viable seed. 
(iii) Why certain angiospermic seeds are albuminous while others are ex-albuminous? Explain
OR
Given below is the diagram of a human ovum surrounded by a few sperms. Observe the diagram and answer the following questions :
[image: A picture containing clock
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(i)	Compare the fate of sperms shown in the diagram.
(ii)	What is the role of zona pellucida in this process ?
(iii)	Analyse the changes occurring in the ovum during the process. 
(iv)	 How is the entry of sperm into the ovum facilitated ? 
(v)	 Specify the region of female reproductive system where the event represented in the diagram takes place
	5

	0. 
	(i) Write any two different levels at which regulation of Gene Expression could be exerted in Eukaryotes. 
(ii) Give a labelled schematic representation of ‘‘lac operon’’ in its ‘‘Switched Off’’ position.
                             OR
(i)	How are the following formed and involved in DNA packaging in a nucleus of a cell? 
(a) Histone Octamer, (b) Nucleosome, (c) Chromatin. 
(ii) Differentiate between Euchromatin and Hetero-chromatin
	5

	0. 
	(i)Write the function of a bioreactor
  (ii) Name two commonly used bioreactors
 (iii)Name the type of bioreactor shown. Write the purpose for which it is used.
[image: Draw a neat, labelled diagram of sparged stirred tank bioreactor. What is  its application? [3]]

(i) Tobacco plants are damaged severely when infested with Meloidogyne incognita. Name and explain 
     the strategy that is adopted to stop this infestation. 
(ii)  Name the vector used for introducing the nematode specific gene in tobacco plant
(iii)  Mention the cause of ADA deficiency in humans. How has genetic engineering helped patients      
          suffering from it ?
	5









                                           
SET- 2 MARKING SCHEME (2022-23)
CLASS XII
BIOLOGY (044)
	Q. No
	.	ANSWERS
	Marks

	1
	(d)  they suppress sperm motility and fertilising  capacity of sperms. 
	1

	2
	(c) )  A – (iii), B – (i), C – (iv), D – (ii) 
	1

	3
	(a) G 17%, A 33%, T 33%                   
	1

	4
	(a) evolution of different species from a common ancestor  
	

	5
	(a)  autoimmune disease    
	1

	6
	(d) hallucinogen
	1

	7
	(b)  organ transplant  Trichoderma
	1

	8
	(c)  C ¬ extension in the presence of heat stable  DNA  polymerase 
	1

	9
	(d)  “A”  is  more  recent  and  shows  slight  reduction in the  growth  rate.
	

	10
	(d)  parasitism.
	1

	11
	(c)  B, C         
	1

	12
	(a)  d        
	1

	Question No. 13 to 16 consist of two statements – Assertion (A) and Reason (R). Answer these questions selecting the appropriate option given below:
A.	Both A and R are true and R is the correct explanation of A
B.	Both A and R are true and R is not the correct explanation of A
C.	A is true but R is false
D.	A is False but R is true

	13
	(a) Both A and R are true and R is the correct explanation of A
	1

	14
	(c) A is true but R is false
	1

	15
	(b) Both A and R are true and R is not the correct explanation of A.
	1

	16
	(a) Both A and R are true and R is the correct explanation of A
	1

	SECTION – B

	17
	i. Location : Lined inside the seminiferous tubules. ½ 
Function : Provide nutrition to the germ cells / sperms. ½ 
ii. Location : Outside seminiferous tubules / Interstitial space. ½
 Function : Synthesize or secrete male hormones / Testicular hormones / Androgens. ½
	2

	18
	Many generations can be obtained/variations can be exhibited/selected faster.
	2

	19
	Thymus provides micro-environment for the development and maturation of T-lymphocytes, its degeneration will weaken the immune system so the child will be prone to frequent infections
	2

	20
	i. Bam HI should be used, as restriction site for this enzyme is present in tetR region. 
ii.  Pvu I will not be used as restriction site for this enzyme is present in ampR region (not in tetR ). EcoRI will not be used, as restriction site for this enzyme is not present in selectable marker tetR .
	2

	21
	a. NPP = GPP – R where,                                                       (1 x 2 = 2 marks)
        NPP : Net Primary Productivity.
        GPP : Gross Primary Productivity
b. ‘R’ represents the loss of biomass due to respiration
                                                  OR
(a)	He would occupy third trophic level in this case.
(b)	The pyramid of energy is always upright because there is a gradual decrease in the energy contents in successive trophic levels from producers to consumers of various order. According to Lindeman’s 10% law, only 10% of the total energy is available to the next higher trophic level.	
	2

	SECTION- C 

	22
	Label 1 : Origin of plumule; plumule grows into shoot.                            (1x3=3 Marks)
Label 2 : Cotyledons; food storage. 
Label 3 : Origin of radicle; radicle grows into root.
	3

	23
	(i)FSH and LH levels – low                                                                       (1x3=3 Marks)
(ii)Endometrium is highly vascularised, proliferative phase of uterine lining.
(iii)Formation of corpus luteum, secretion of progesterone
	3

	24
	(i)5'—AUGCAUGCAUGCAUGCAUGCAUGCAUG —3'                    (1x3=3 Marks)
(ii)By density gradient centrifugation. 
(iii) Polarity of DNA strand a–b is 3'-5' & c–d has polarity 5'-3'.
	3

	25
	(i) Homo erectus (ii) Homo sapiens neanderthalensis (iii)Homo habilis (1x3=3 Marks)
	3

	26
	(i)Tetanus antitoxins/Tetanus toxoid.                                                              (1x3=3 Marks)
(ii)The preformed antibody injected, act on the pathogen immediately to provide protection.
(iii)Tetanus, passive acquired immunity
                                       OR
(i)Antitoxin / Antivenoms / Preformed antibodies.                                               
(ii)Whenever quick immune response is required we need to directly inject preformed antibodies / Antitoxins. 
(iii) To neutralize snake venom quickly passive immunity is provided.
	3

	27
	(i)	Positive terminal-‘B’ Negative terminal-‘A‘                                   (1x3=3 Marks)
 (ii) DNA being negatively charged, moves towards the positive electrode (anode). 
(iii) By elution-separated bands of DNA are cut out from the agarose gel and extracted from the gel piece

	3

	28
	(i)	Alexander Von Humboldt. Within a region species richness increased with increasing explored area but only up to a limit.                                             (1x3=3 Marks)
(ii)	(a) The slopes of regression lines are similar / unaffected distribution in an area / normal range. (b) The slope of regression is steeper when we analyse the species area relationship among very large areas like entire continent. Z (slope of the line) regression co-efficient. 
(iii) If species richness is more / 0.62 – 1.2.
	3

	SECTION - D

	29
	(a)	Genotypes of member 4 – XX or XXh ,  Genotypes of member 5 – XhY , Genotypes of member 6 – XY  
(b) The probability of first child to be a haemophilic male is 25%. 
(c)Haemophilia is a sex linked trait. The gene for it is located on X chromosome only. Since, father contributes only Y chromosome to the son, he never passes haemophilic gene to his son                                                                                          (1+1+2=4 Marks) 
	4

	30
	(i)Because an addictive substance causes drug dependence and affects nervous system / used in amounts or frequencies that impairs ones physical and physiological or psychological functions. 
  (ii)	Diacetyl-morphine ,Papaver somniferum / poppy plant / opium poppy.
iii. They can acquire serious infections i.e. transmission of HIV infections or AIDS or Hepatitis.
iv. HIV can also be transmitted to a healthy person by : (a) Sharing of infected needles and surgical instruments. Due to  Transfusion of infected Blood 
(1X4=4 Marks)
OR   
(2X2=4 Marks)                               
Drug dependence is the tendency of the body to manifest a characteristic and unpleasant withdrawal syndrome. If regular dose of drugs is abruptly discontinued / because of perceived benefits, drugs are frequently used repeatedly from which the person may not be able to rid off. 
Measures :                                                                                                                                                            
i. Education and counselling-to face problems and stresses / to channelize the energy into healthy pursuits like reading, music, yoga and other extracurricular activities. 
ii. Seeking help from parents-to guide the person appropriately and immediately.
	4

	SECTION -E

	31
	i. Less number of pollen grains / less number of male gametes were available / all pollen grains] did not germinate / all pollen grains did not form pollen tubes / many pollen were noncompatible / 40 ovules did not get fertilised / only 480 ovules were fertilised 
ii. Zygote divides (mitotically) to give rise to pro embryo, globular, heart shaped, mature embryo .
                                 [image: ]
(iii) Albuminous : Endosperm is not completely used up during embryo development / residual endosperm found in the seed . Ex-albuminous : Endosperm is completely consumed / no residual endosperm is left in seed                 (1+2+2=5 Marks) 
OR
(i)	A is able to penetrate / fertilize the ovum, whereas B and C are unable to penetrate / fertilize // B and C will degenerate. 
(ii)	Zona pellucida ensures the entry of only one sperm into the ovum 
(iii)	Induces completion of meiotic division of the secondary oocyte, formation of second polar body and a haploid ovum .
(iv) Enzymes of acrosome help 
 (v) Ampullary - isthmic junction of the fallopian tube                          (1X5=5 Marks)
	5

	32
	(i)  Transcriptional level (formation of primary transcript). 
       Processing level (regulation of splicing). 
       Transport of mRNA from nucleus to cytoplasm.  
       Translational level.
(ii)
[image: Diagram
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                                               (2+3=5 Marks)
OR                                   
(i)
(a) Eight molecules of positively charged basic proteins called histones are organised to form histone octamer. 
(b) Negatively charged DNA wrapped around positively charged histone octamer to give rise to nucleosome. 
(c) Nucleosome constitute the repeating unit of a structure called chromatin.  

(ii)
[image: Table
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	5

	33
	(i) Bioreactors are required to produce large volumes (100 - 1000 litres) of recombinant proteins / desired protein / enzymes
(ii) The two types of commonly used bioreactors are: (i) Stirred tank bioreactor and (ii) Sparged stirred tank bioreactors
(iii) Simple stirred tank bioreactor. Large scale production of recombinant protein / Raw materials are biologically converted into specific products or enzymes, using microbial plants / animals / human cells                                               (1+1+3= 5 Marks)
                                       OR
(i)	Nematode specific gene introduced into host plant (using Agrobacterium), produced dsRNA, RNAi initiated, specific mRNA of the nematode silenced and parasite dies. 
(ii)	 Agrobacterium tumefaciens.
iii. Deletion / mutation of the gene which forms the enzyme – adenosine deaminase.  Lymphocytes from the blood of the patient, can be grown in a culture outside the body, ADA cDNA gene can be inserted into the lymphocyte using retroviral vector, then lymphocytes can be returned to the patient. (They can start producing ADA)   
(2+1+2=5 Marks)
	5
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General Instructions:
i. All questions are compulsory. 
ii. The question paper has five sections and 33 questions. All questions are compulsory. 
iii. Section–A has 16 questions of 1 mark each; Section–B has 5 questions of 2 marks each; Section– C has 7 questions of 3 marks each; Section– D has 2 case-based questions of 4 marks each; and Section–E has 3 questions of 5 marks each. 
iv. There is no overall choice. However, internal choices have been provided in some questions. A student has to attempt only one of the alternatives in such questions. 
v. Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION – A

Q1. Which of the following approaches does not give the defined action of contraceptive? 
       (a) Vasectomy   --------------------- Prevents spermatogenesis 
       (b) Barrier methods   --------------  Prevent fertilization 
  (c) Intra-uterine devices  ---------- Increases phagocytosis of sperms, suppress sperm motility and    fertilizing capacity of sperms 
       (d) Hormonal contraceptives  ----- Prevent /related entry of sperms, prevent ovulation and fertilization
Q2. The technique called Gamete Intra Fallopian Transfer (GIFT) is recommended for those females-
       (a) who cannot produce an ovum
       (b) who cannot retain the foetus inside uterus 
       (c) who cannot provide suitable environment for fertilisation 
       (d) all of these
Q3. Which of the following is not a part of a nucleotide?
       (a) Ester linkage, Deoxyribose sugar
       (b) Phosphate group, Base
       (c) Base, Glycosidic linkage
       (d) Hydrogen bond, Phosphate
Q4.Identify the examples of convergent evolution from the following-
a. Flippers of penguins and dolphins
b. Eyes of octopus and mammals
c. Vertebrate brain
d. Both (a) & (b)
Q5. The Presence of various Barriers in Innate immunity is to prevent of Pathogen entering through different corners in our body. Some of the cells represented are located in different barriers. Identify them according to their location.  i)Skin     ii) PMNL    iii)Tears    iv) Interferons   v) Mucous
        a. i) and iii) – Physiological Barrier
        b. ii) and iv) – Cellular Barrier 
        c. i) and v) -- Physical Barrier
        d. i) and iv) -- Cytokine Barrier
Q6. Use of Anti Histamines and Steroids give a quick relief from :
         a. Allergy 
         b. Nausea
         c. Cough
         d. Head ache
Q7. The purpose of biological treatment of waste water is to 
        (a) Reduce BOD 
        (b) Increase BOD
        (c) Reduce sedimentation 
        (d) Increase sedimentation
Q8. The given figure is the diagrammatic representation of the E. coli vector pBR322. Which one of the given options correctly identifies its certain component(s)?[image: Explain the vector pBR 322 with neat labelled diagram.]





         a. Ori-original restriction enzyme                              
         b. Rop-reduced osmotic pressure 
         c. Hind lIl, Eco RI-selectable markers 
         d. ampR, tetR-antibiotic resistance genes

Q9. Identify the ‘a and ‘b in the following graph

[image: Study the population growth curves in the graph given below and answer the  questions that follow: - Sarthaks eConnect | Largest Online Education  Community]


         (a) a- carrying capacity, b- sigmoid cure     
         (b) a- carrying capacity, b- sigmoid cure
         (c) a- exponential curve b- sigmoid cure
         (d) a– exponential curve, b- carrying capacity
Q10. Which type of association is found in between entomophilous flower and pollinating agent? 
        (a) Mutualism
        (b) Commensalism 
        (c) Co-operation
        (d) Co-evolution
Q11. Which statement is incorrect about NPP-
       (a) It is the available biomass for the consumption of heterotrophs
       (b) NPP = GPP – R
       (c) NPP = GPP + R
       (d) NPP is utilized by heterotrophs (herbivores & decomposers)
Q12. One of the ex situ conservation methods for endangered species is ____ 
         a. wildlife sanctuaries 
         b. cryopreservation 
         c. biosphere reserves
         d. National parks.
Question No. 13 to 16 consist of two statements – Assertion (A) and Reason (R). Answer these questions selecting the appropriate option given below:

      A. Both A and R are true and R is the correct explanation of A.
      B. Both A and R are true and R is not the correct explanation of A. 
      C. A is true but R is false. 
      D. A is False but R is true.
Q13. Assertion: In apomixis plants of new genetic variations are not produced. 
          Reason: In apomixis, reductional division takes place.
Q14. Assertion: In Snapdragon flower, a cross made between true breeding white and red coloured flowers     produces a pink coloured flower in F1 generation.
         Reason: This happens due to Incomplete dominance.
Q15. Assertion: The first clinical gene for ADA therapy was given to cure SCID. 
         Reason: The normal gene was delivered into the patient's cells using retroviral vector.
Q16. Assertion: Humming birds are rarely found in Polar Regions. 
         Reason: Small animals have a larger surface area relative to their volume.
SECTION – B
Q17. (a) A proper understanding of menstrual cycle can help immensely in family planning. Do you agree   with    the statement? Provide reasons for your answer.
          (b) what is LH surge?
Q18. A true breeding homozygous pea plant with green pods and axial flowers as dominant characters, is crossed with a recessive homozygous pea plant with yellow pods and terminal flowers. Work out the cross up to f1 generation. State the Mendelian principle which can be derived from such a cross and not from monohybrid cross.
Q19. List the symptoms of Ascariasis. How does a healthy person acquire this infection?
Q20. Write the basis of naming the restriction endonuclease EcoRI.
Q21. Why the pyramid of energy is always upright? 
OR
        Identify the type of given ecological pyramid and give one example each of pyramid of number and pyramid of biomass in such cases. [image: Explain standing crop in an ecosystem. Draw a pyramid of biomass when a  small standing crop of phytoplanktons supports a large standing crop of  zooplanktons in the sea - CBSE Class 12]


SECTION – C
Q22. Draw a diagram of the microscopic structure of human sperm. Label the following parts in it and write their functions. (a) Acrosome   (b) Nucleus   (c) Middle piece
Q23. (a) List any two characteristic features of wheat flowers that make it a good example of wind    pollination.        
         (b) It is observed that plant breeders carrying out wheat hybridization often take pollen grains from the ‘pollen banks’. Do you agree? Give one reason in support of your answer.
         (c) what do you mean by cryopreservation?
Q24. How do m-RNA , t-RNA and ribosomes help in the process of translation?
Q25. What is Hardy –Weinberg principle? Write its equation and list out the various factors affecting Hardy- Weinberg equilibrium.
Q26.    (a) Differentiate between active and passive immunity. 
            (b) Comment on the role of vaccination and immunization in keeping human population healthy.
OR
           Explain replication of retrovirus in human beings with the help of suitable diagram.
Q27. Study the diagram given below and answer the questions that follow:

[image: CBSE Class 12-science Answered]


           (a) Why have DNA fragments in band ‘D’ moved farther away in comparison to those in band ‘C’? 
           (b) Identify the anode end & cathode end in the diagram.
           (c) How are these DNA fragments visualized?
Q28. What are the two types of desirable approaches to conserve biodiversity? Explain with examples bringing out the difference between the two types.


SECTION – D
Q.no 29 and 30 are case based questions. Each question has subparts with internal choice in one subpart.

Q29. Chromosomal disorder, is any syndrome characterized by malformations or malfunctions in any of the body's systems and caused by abnormal chromosome numbers or constitution. These are caused by changes in the number of chromosomes. The four types of chromosomal abnormalities are deletion, duplication, transversion and translocation. Turner's syndrome is an example of monosomy. It is formed by the union of an allosome-free egg and a normal 'X' containing sperm or a normal egg and  an allosome free sperm.
      (a) What is the karyotype of turner syndrome.
      (b) Write two other diseases caused by genetic disorders.
      (c) What are the symptoms of turner syndrome.
      
OR
      (c)  write the symptoms of Downs syndrome.

Q30.  Addiction can be defined as a state of psychological attachment of people to certain effects, such as euphoria and a temporary feeling of wellbeing associated with drugs and alcohol. These effects drive the people to take them on a regular basis even when these are not required or even when their use becomes self-destructive.
             The person becomes addicted and dependent on drugs or alcohol in the absence of any guidance or counselling. The tendency of the body to manifest a characteristic and unpleasant withdrawal syndrome if regular dose of drugs/ alcohol is abruptly discontinued is called dependence. The withdrawal symptoms include anxiety, shakiness, nausea and sweating, which are relieved when use is resumed again. The withdrawal symptoms can be severe and even life threatening and the person may require medical supervision. The patient can break all social norms in order to get sufficient funds to satiate his/her needs due to dependence on drugs or alcohol. This can lead to many social adjustment problems.
a. What is drug abuse? What could be its consequences/
b. Enlist any two diseases which can be manifested easily in the individuals doing drug abuse.
c. A person is trying to give up drugs. What could happen to him?
OR

  (c) Give any two reasons of drug and alcohol abuse among adolescents.

SECTION – E
Q31. Describe the post-zygotic events leading to implantation and placenta formation in humans. Mention any two functions of placenta.
OR
          How does the megaspore mother cell develop into 7-celled, 8 nucleate embryo sac in an angiosperm? Draw a labelled diagram of a mature embryo sac.
Q32. . (a) Name two enzymes involved in the process of DNA replication, along with their properties. 
           (b) Draw a labelled diagram of a “replicating fork” showing the polarity. Why does DNA   replication occur within such ‘fork’ ?
           (c) What are Okazaki fragments?
OR
a. Write the contributions of the following scientists in deciphering the genetic code. 
George Gamow;  Har Gobind Khorana ; Marshall Nirenberg ; Severo Ochoa. 
                      (b) State the importance of a Genetic code in protein biosynthesis.
                      (c) A segment of DNA molecule comprises of 546 nucleotides. How many cytosine nucleotides would be present in it if the number of adenine nucleotides is 96 ?
Q33. Oil spill is a major environmental issue. It has been found that different strains of Pseudomonas bacteria have genes to break down the four major groups of hydrocarbons in oil. Trials are underway to use different biotechnological tools to incorporate these genes and create a genetically engineered strain of Pseudomonas - a ‘super-bug’, to break down the four major groups of hydrocarbons in oil. Such bacteria might be sprayed onto surfaces polluted with oil to clean thin films of oil.
               (a)  List two advantages of using bacteria for such biotechnological studies? 
               (b) For amplification of the gene of interest PCR was carried out. The PCR was run with the help of polymerase which was functional only at a very low temperature. How will this impact the efficiency of the PCR? Justify.
               (c) If such bacteria are sprayed on water bodies with oil spills, how will this have a positive or negative effect on the environment? Discuss.
OR
                Insects in the Lepidopteran group lay eggs on maize crops. The larvae on hatching feed on maize leaf and tender cob. In order to arrest the spread of three such Lepidopteran pests, Bt maize crops were introduced in an experimental field. A study was carried out to see which of the three species of lepidopteran pests was 5 11 most susceptible to Bt genes and its product. The lepidopteran pests were allowed to feed on the same Bt-maize crops grown on 5 fields (A-E). The graph below shows the leaf area damaged by these three pests after feeding on maize leaves for five days.
                [image: Evaluate the efficacy of the Bt crop on the feeding habits of the three  species of stem borer and suggest which species is least susceptible to Bt  toxin. - Study With Us!]









                Insect gut pH was recorded as 10, 8 and 6 respectively for Species I, II and III respectively. 
               (a) Evaluate the efficacy of the Bt crop on the feeding habits of the three species of stem borer and suggest which species is least susceptible to Bt toxin. 
               (b) Which species is most susceptible to Bt-maize, explain why? 
               (c) Using the given information, suggest why similar effect was not seen in the three insect        species?











ANSWER KEY
1. A
2.A
3.D     
     4. A
     5. A
     6. A
     7. A
     8. D
     9. C
    10. A
    11. B
    12.B
    13. D
    14. A
    15. B
    16. A 
    17. (a) Yes , can take appropriate precautions between 10th to 17th day of the menstrual cycle when the chances of fertilisation are high.   
      (b) Ovulation is spontaneously triggered about 36-40 hours after blood levels of a hormone called luteinizing hormone (LH) rise. This is called the LH surge.
   18. [image: Diagram
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        (b)  From the above cross law of independent assortment can be derived which states that when        two   pairs of traits are combined in a hybrid, segregation of one pair of character is independent of the other pair of characters.
19.  Symptoms of Ascariasis: Internal bleeding, muscular pain, anaemia, blockage of intestinal passage. A healthy person can acquire this infection by intake of water, vegetables/fruits/food contaminated with eggs of the parasite.
20. The first letter comes from the (genus) Escherichia , and the second two letters from the (species) coli of prokaryotic cell from which the enzyme is isolated , In EcoRI the letter R is derived from the name of strain , Roman number indicate the order in which enzyme was isolated (from the strain of bacteria).
21. The pyramid of energy is always upright because when the energy flows from one trophic level to another, some energy is always lost as heat in each step. This heat is lost to the atmosphere and never goes back to the sun.
OR
    The given pyramid is inverted ecological pyramid.
         - a tree ecosystem represents an inverted pyramid of number.
         - A pond ecosystem - - small standing crop of phytoplankton supports large standing crop of zooplankton represents pyramid  of biomass.

22. Structure of human sperm:-

[image: Diagram
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   (a) Acrosome: Contains hydrolytic enzymes that help in dissolving membranes of the ovum for fertilisation.
   (b) Nucleus: Carries genetic material of male. 
   (c) Middle piece: Contains a number of mitochondria that provide energy for the movement of the    tail that facilitate sperm motility.

23. (a) Light pollen grains / pollen grains more in number / exposed stamen / feathery stigma / Single ovule / numerous flowers packed into an inflorescence (Any two) 
   (b) Yes Viability of wheat pollen grain is only 30 minutes and so it can be stored in pollen bank for   a long period of time.
    (c) The process of cooling and storing cells, tissues, or organs at very low or freezing temperatures (-196 degree Celsius) in liquid nitrogen to save them for future use.
24. mRNA provides a template, with codons for specific amino acids to be linked to form a  polypeptide/ protein
      tRNA brings amino acid to the ribosomes, reads the genetic code with the help of its anti codons, initiator tRNA is responsible for starting polypeptide formation in the ribosomes, tRNAs are specific for each amino acid 
Ribosomes-(Cellular factories for proteins synthesis) its smaller sub unit binds with mRNA to initiate protein synthesis at the start codon/AUG , in its larger sub unit there are two sites present which brings two amino acids close to each other helping them to form peptide bond, ribosomes moves from codon to codon along mRNA, amino acids are added one by one to form polypeptide/protein.

25. Hardy-Weinberg Principle says that allele frequencies in a population are stable and is constant from generation to generation. The gene pool remains a constant. Sum total of all the allelic frequencies is 1.
        Hardy-Weinberg equation- p2 + 2pq + q2.
      Five factors are known to affect hardy-Weinberg equilibrium are- 
1. Gene migration or gene flow
2. Genetic drift
3. Mutation
4. Genetic recombination 
5. Natural selection.
26. (a)   [image: Text, table
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(b) Role of vaccination / immunization: - Antibodies produced in body against antigen neutralizes pathogenic agents. - Vaccines also generate memory cell ( B and T cells) that recognize quickly on subsequent exposure and controls growth of pathogen with massive production of antibodies - Preformed antibodies/ antitoxin protect our body from deadly microbes like tetanus and against snake venom
OR
  [image: ]











27. a) DNA fragments in band ‘D’ are smaller in size than fragments in band ‘C’. Therefore, they moved faster and farther away. 
           (b) The anode end is ‘B’. 7 Cathode end is A.
           (c) The separated DNA fragments can be visualised by staining the DNA with ethidium bromide followed by exposure to UV radiation.

28. [image: Text
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29. (a) Turner syndrome are true "monosomy X" with a 45,X0 karyotype.
      (b) Signs of Turner syndrome at birth or during infancy may include:
· Wide or web like neck.
· Low-set ears.
· Broad chest with widely spaced nipples.
· High, narrow roof of the mouth (palate)
· Arms that turn outward at the elbows.
· Fingernails and toenails that are narrow and turned upward.

      (c) downs syndrome and Klinefelter’s syndrome.
      (d) The term "monosomy" is used to describe the absence of one member of a pair of    chromosomes.
OR
      (d) The presence of an extra chromosome in some or all of the body's cells. This results in a total of three copies of that chromosome instead of the normal two.


30. (A) drug abuse can be defined as the intake of drugs for the purpose other than medicinal use or consumed in high amount. It leads to the disturbance of physical, physiological or psychological functions of the body.
          The consequences of drug abuse are:
i. Reckless behaviour, vandalism and violence
ii. Developing habit of stealing in order to get money to buy drugs/ alcohol.
iii. Drop in academic performance, unexplained absence from school, loss of interest in hobbies.
iv. Nervous system and liver (cirrhosis) are damaged due to chronic use of drugs and alcohol.
v. Deteriorating relationships with family and friends.

  (b)Two diseases which can be occurred are AIDS & Hepatitis-B.
  (c)If a person trying to leave the habit of drug abuse, his/ her body manifest a characteristic and unpleasant withdrawal symptoms, which include nausea and sweating. The withdrawal symptoms can be severe and even life threatening, and the person may require medical supervision.
OR
   Reasons of drug abuse among adolescents:-
1. curiosity, need for adventure and excitement, and experimentation.
2. Stress, pressure to excel in academics or examinations.
3. Unsupportive family structure and peer pressure.
31. - (i) Post-zygotic events up to implantation and placenta formation 
        (ii) During coitus, semen is released by the penis into the vagina (insemination).
           (iii) The motile sperms swim rapidly, through the cervix, enter into the uterus and reach the ampullary–isthmic junction of the oviduct.
           (iv) A sperm comes in contact with the zona pellucida layer of the ovum and induces changes in the membrane to block the entry of additional sperms.
vi. The enzymes of the acrosome of sperm help to dissolve zona pellucida and plasma membrane of the ovum and sperm head is allowed to enter into the cytoplasm of the ovum, i.e., secondary oocyte. 
vii. Ultimately diploid zygote is produced by the fusion of a sperm and an ovum.
 Implantation
 (i) Zygote divides rapidly by mitotic division called cleavage and as a result 2, 4, 8, 16 daughter cells are produced which are termed as blastomeres. 
 (ii) Embryo with 8–16 blastomeres is called a morula.
 (iii) The morula changes into a large mass of cells called blastocyst which passes further into the uterus. 
(iv) Blastomeres in the blastocyst are arranged into an outer layer called trophoblast and an inner group of cells attached to trophoblast called inner cell mass. 
(v) The trophoblast layer gets attached to the cells of the endometrium and the inner cell mass gives rise to the embryo.
 (vi) The cells of endometrium divide rapidly and cover the blastocyst.
viii. So, the blastocyst gets embedded in the endometrium of the uterus called implantation leading to pregnancy. 
Functions of Placenta 
i. Embryo get nutrients, oxygen and removes CO2 and waste materials through placenta.
ii. An umbilical cord connects placenta with the embryo that helps in the transport of Substances to and from the embryo. 
iii. Placenta also acts as an endocrine tissue and produces several hormones like human chorionic gonadotropin (hCG), human placental lactogen (hPL), estrogens, progesterone that are essential to maintain pregnancy.
OR
i. Megaspore is the first cell of the female gametophyte.
ii. The megaspore increases in size and its nucleus divides mitotically into two nuclei which move apart to opposite poles. Thus, a 2-nucleate embryo sac is formed.
iii. The two daughter nuclei undergo another mitotic division giving rise to the 4-nucleate stage.
 (iv) The third mitotic division, which gives 8-nucleate embryo sac comprises of a      micropylar and a chalazal end with four nuclei at each end. 
iv. One nuclei from each end proceeds towards the centre of the embryo sac and are called the polar nuclei.
v. The three nuclei remaining at the micropylar region form the egg apparatus, without any cellular wall. 
vi. In the egg apparatus, the middle cell is the largest and is called oosphere/egg/ovum, while other two naked cells adjoining the egg cell are called synergids.
vii. The three remaining nuclei at the chalazal end are surrounded by cytoplasm and cellular wall. These are called antipodal cells. A diagrammatic representation of the mature embryo
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32.     (a)1. DNA dependent DNA polymerase , adds nucleotides only in 5’ to 3’ directions/are very fast. 
             2.DNA ligase , joins the discontinuously synthesised DNA fragments during replication.
              (b)[image: Explain the mechanism of DNA replication with the help of a replication fork.  What role]








                Since two strands of DNA cannot be separated in its entire length due to very high energy requirement / high amount of energy is required to break the hydrogen bonds holding the two strands the replication occurs in small opening of DNA strands called the Replication fork. 

      (c) Okazaki fragments are short sequences of DNA nucleotides, which are synthesized  discontinuously and later linked together by the enzyme DNA ligase to create the lagging strand during DNA replication
                                      OR
             (a) George Gamow : Proposed that the Genetic code is constituted of 3 nucleotides / provided proof that the codon is a triplet
                   Har Gobind Khorana : Synthesized RNA molecule with a defined combination of bases (homopolymers and copolymers) 
                Marshall Nirenberg : Cell free system for protein synthesis / helped the genetic code to be deciphered .
               Severo Ochoa : Described enzyme (Polynucleotide phosphorylase )which polymerises RNA with defined sequence in a template independent manner (enzymatic synthesis of RNA) 
      (b) Genetic code - Codes for a specific amino acid which is required for protein synthesis / provides information about the specific amino acid that form a particular protein /polypeptide
       (c)[image: In a 68 nm long DNA molecule, Adenine constitutes 25% . How many hydrogen  bonds would be present between the strands? (Average length of a nucleotide  is 3.4 Angstroms)]






33     (a) You can easily grow a large quantity of the bacteria/no ethical issues/have plasmids/ can easily transform .
             (b) PCR will not amplify the gene.  If the polymerase enzyme denatures at low temp, it will not be able to withstand high temperature which is essential for separating/opening/unwinding/ denaturing DNA strand to open. Thus, subsequent step of extending the primers using the nucleotides provided in the reaction and the genomic DNA as template will not occur.
               (c) Positive effect: oil spills can be treated and the environment becomes better/ cleaner/ water becomes more potable/ safe for aquatic forms/ safe for water birds like sea gulls. (any one 1)
               Negative effect: the bacteria can mutate/ can harm other organisms/ can conjugate with other non-virulent forms and make them super bugs with detrimental effect/ unpredictable/ for a longer duration it may reduce the dissolved oxygen and leading to mortality of aquatic organisms.
                                                                                     OR
               (a) Species III is least susceptible.
               (b) Bt toxin protoxins are converted into an active form in the gut which solubilises the toxin crystals. The activated toxin binds to the surface of midgut epithelial cells and create pores that cause cell swelling and lysis and eventually cause death of the insect.
               (c) Insect species I and II have alkaline gut pH which solubilises the insecticidal protein crystals of protoxin and makes it active. Species III has an acidic and the protoxin continues to remain in an inactive form doing no harm to insect species III.
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	Section-A
	

	Q. No.
	Question
	Marks

	1.
	Match List - I with List - II.
	List-I
	List-II

	A
	Vaults
	(i)
	Entry of sperm through Cervix is blocked

	B
	IUDs
	(ii)
	Removal of Vas deferens

	C
	Vasectomy
	(iii)
	Phagocytosis of sperms within the Uterus

	D
	Tubectomy
	(iv)
	Removal of fallopian tube


Choose the correct answer from the options given below. 
(A) 	(B) 	(C) 	(D)
(a)	(i)	(iii)	(ii)	(iv)
(b)	(ii)	(iv)	(iii)	(i)
(c)	(iii)	(i)	(iv)	(ii)
(d)	(iv)	(ii)	(i)	(iii)

	1

	2.
	Receptors for sperm binding in mammals are present on:
(a) Vitelline membrane 			(b) Perivitelline space
(c) Zona pellucida				(d) Corona radiata
	1

	3.
	What is the role of RNA polymerase III in the process of transcription in eukaryotes?
(a) Transcribes tRNA, 5s rRNA and snRNA
(b) Transcribes precursor of mRNA
(c) Transcribes only snRNAs 		  
(d) Transcribes rRNAs (28S, 18S and 5.8S)
	1

	4.
	Complete the flow chart on central dogma.

  [image: ]
(1) (a)-Translation; (b)-Replication; (c)Transcription; (d)-Transduction
(2) (a)-Replication; (b)-Transcription; (c)-Translation; (d)-Protein
(3) (a)-Transduction; (b)-Translation; (c)-Replication; (d)-Protein
(4) (a)-Replication; (b)-Transcription; (C)-Transduction; (d)-Protein
	1

	5.
	Now a day it is possible to detect the mutated gene causing cancer by allowing radioactive probe to hybridise its complimentary DNA in a clone of cells, followed by its detection using autoradiography because 
(a) Mutated gene completely and clearly appears on a photographic film.
(b) Mutated gene does not appear on a photographic film as the probe has no complementarity with it.
(c) Mutated gene does not appear on photographic film as the probe has complementarity with it.
(d) Mutated gene partially appears on a photographic film.
	1

	6.
	Chronic auto immune disorder affecting neuro muscular junction leading to fatigue, weakening and paralysis of skeletal muscle is called as:
(a) Muscular dystrophy		                     (b) Myasthenia gravis		
(c) Gout		                                 (d) Arthritis
	1

	7.
	Interferons are most effective in making non-infected cells resistant against the spread of which of the following diseases in humans? 
(a) ascariasis                                                   (b) ringworm 
(c) amoebiasis                                                (d) AIDS
	1

	8.
	Which of the following is not an application of PCR (Polymerase Chain Reaction)?
(a) Gene amplification                                  (b) Purification of isolated protein
(c) Detection of gene mutation                     (d) Molecular diagnosis
	1

	9.
	The factor that leads to Founder effect in a population is:
(a) Genetic recombination		         (b) Mutation
(c) Genetic drift	                                 (d) Natural selection
	1

	10.
	In spite of interspecific competition in nature, which mechanism the competing species might have evolved for their survival?
(a) Competitive release                                  (b)Mutualism
(c) Resource partitioning                               (d) Predation
	1

	11.
	Which of the following statements is not correct? 
(a) Pyramid of biomass in sea is generally upright.
(b)Pyramid of energy is always upright. 
(c) Pyramid of numbers in a grassland ecosystem is upright.
(d) Pyramid of biomass in sea is generally inverted.
	1

	12.
	In the equation GPP- R=NPP the “R” represents: 
(a) Retardation factor                                    (b)Environment factor
(c) Respiration losses                                    (d)Radiant energy
	1

	         
	Question No. 13 to 16 consist of two statements – Assertion (A) and Reason (R). Answer these questions selecting the appropriate option given below: 
(a) Both A and R are true and R is the correct explanation of A. 
(b) Both A and R are true and R is not the correct explanation of A. 
(c) A is true but R is false. 
(d) A is False but R is true.
	1

	13
	Assertion: Follicle stimulating hormone controls the maintenance and functions of female reproductive organs. 
Reason: FSH directly acts on primary follicle to stimulate ovum production. 
	1

	14.
	Assertion: When white eyed, yellow bodied Drosophila females were hybridized with red eyed, brown-bodied males; and F1 progeny was inter crossed, F2 ratio deviated from 9 : 3 : 3 : 1. 
Reason: When two genes in a dihybrid are on the same chromosome, the proportion of parental gene combinations is much higher than the non-parental type.
	1

	15.
	Assertion: In Polymerase chain reaction primers are required for the action of taq polymerase enzyme.
Reason: Taq polymerase enzyme do not get denatured at high temperature.
	1

	16.
	Assertion: Energy pyramid is slopping 
Reason: The energy of one trophic level is lower than the preceding trophic level 
	1

	
	Section-B
	

	17.
	Compare between role of Leydig’s cells and sertoli cells.
	2

	18.
	What are the functions of (i) methylated guanosine cap, (ii) poly-A “tail” in a mature on RNA?
	2

	19.
	
	               [image: ]
	Identify and write scientific name of the given plant. Name any two commercial products obtained from the pant. Which part of the body is effected by consuming these substances / products?



	2

	20.
	How has the bacterium Bacillus thuringiensis helped us in controlling caterpillars of insect pests?
	2

	21.
	Discuss one example, based on your day-to-day observations, showing how loss of one species may lead to extinction of another.
	2

	
	SECTION - C
	

	22.
	Continued self-pollination lead to inbreeding depression. List three devices, which flowering plant have developed to discourage self-pollination?
	3

	23.
	STDs can be prevented by self-consciousness. Comment and support the statement.
	3

	24.
	What is Down’s syndrome? Give its symptoms and cause. Why is it that the chances of having a child with Down’s syndrome increases if the age of the mother exceeds forty years?
	3

	25.
	What would happen if histones were to be mutated and made rich in amino acids aspartic acid and glutamic acid in place of basic amino acids such as lysine and arginine?
	3

	26.
	In the metropolitan cities of India, many children are suffering from allergy/asthma. What are the main causes of this problem? Give some symptoms of allergic reactions.
	3

	27.
	A wine maker and a molecular biologist who has developed a recombinant vaccine, both claim themselves to be biotechnologist. Who in your opinion is right?
OR
You have chosen a plasmid as vector for cloning your gene. However, this vector plasmid lacks a selectable marker. How would it affect your experiment?
	3

	28.
	The rate of decomposition of detritus is affected by the abiotic factors like availability of oxygen, pH of the soil substratum, temperature etc. Discuss.
	3

	
	SECTION – D
	

	29
	Observe the diagram given below and answer the below given questions.
[image: ]
(i) Give the name of enzyme and RNA which form polypeptide bond between two consecutive amino acids.
(ii) Give the name of sites on rRNA where tRNA binding takes place.
(iii)  Name the amino acid and its codon which initiate the process shown in the picture?
	4

	30
	Read the following and answer any four questions from (a) to (c) given below:
Study the diagram showing the entry of HIV into the human body and the processes that are followed:
               [image: ]
a. Why macrophages only being infected by HIV at first?
b. Mention the genetic material 'B' HIV releases into the cell
c.  Identify enzyme 'C'. Suggest preventive measure of the infection.
OR
 (c )  What are the symptoms  and  how are mild pathogen become virulent in human being?
	4

	
	SECTION - E
	

	31.
	
	Given below is the diagram of a human ovum surrounded by a few sperms. Observe the diagram and answer the following questions:
(a) Compare the fate of sperms shown in the diagram. 
(b) What is the role of zona pellucid in this process? 
(c) Analyse the changes occurring in the ovum during the process. 
(d) How is the entry of sperm into the ovum facilitated? 
(e) Specify the region of female reproductive system where the event represented in the diagram takes place.

	        

   
[image: ]


OR
The graph given below shows the variation in the levels of ovarian hormones during various phases of menstrual cycle:
          [image: Chart, line chart

Description automatically generated]
(a) Identify ‘A’ and ‘B’. 
(b) Specify the source of the hormone marked in the diagram. 
(c) Reason out why A peaks before B. 
(d) Compare the role of A and B. 
(e) Under which condition will the level of B continue to remain high on the 28thday?
	5

	32.
	 What is hnRNA? Why and how does the hnRNA undergoes a series of processes to forms into functional mRNA?                                                                                            
OR
Write the different components of a lac-operon in E. coli. Explain its expression while in an ‘open’ state
	5

	33.
	Name the five key tools for accomplishing the tasks of recombinant DNA technology. Also mention the functions of each tool.
OR
Define transgenic animals. Explain in detail any four areas where they can be utilised.
	5
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General Instructions:
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ii. (ii) The question paper has five sections and 33 questions. All questions are compulsory. 
iii. Section–A has 16 questions of 1 mark each; Section–B has 5 questions of 2 marks each; Section– C has 7 questions of 3 marks each; Section– D has 2 case-based questions of 4 marks each; and Section–E has 3 questions of 5 marks each. 
iv. There is no overall choice. However, internal choices have been provided in some questions. A student has to attempt only one of the alternatives in such questions. 
v. Wherever necessary, neat and properly labelled diagrams should be drawn.
	
	Section-A
	

	Q.No.
	Question
	Marks

	1.
	(a)	(i)	(iii)	(ii)	(iv)
	1

	2.
	(c) Zona pellucida
	1

	3.
	(a) Transcribes tRNA, 5s rRNA and snRNA   
	1

	4.
	(2) (a)-Replication; (b)-Transcription; (c)-Translation; (d)-Protein
	1

	5.
	(b) Mutated gene does not appear on a photographic film as the probe has no complementarity with it.
	1

	6.
	(b) Myasthenia gravis
	1

	7.
	(d) AIDS
	1

	8.
	(b) Purification of isolated protein
	1

	9.
	(c) Genetic drift
	1

	10.
	(c) Resource partitioning
	1

	11.
	(a) Pyramid of biomass in sea is generally upright.
	1

	12.
	(c) Respiration losses
	1

	13.
	(a) Both A and R are true and R is the correct explanation of A.
	1

	14.
	(b) Both A and R are true and R is not the correct explanation of A.
	1

	15.
	(b) Both assertion and reason are correct and reason is the not a correct explanation of assertion.
	1

	16.
	(a) If both Assertion and Reason are true and Reason is the correct explanation of Assertion.
	1

	
	Section-A
	

	17.
	Leydig’s cells- secretes secondary hormones in male
Sertoli cells- nourishes developing spermatids into sperms.
	2

	18.
	Methylated Guanine cap helps in binding of mRNA to smaller ribosomal sub-unit during initiation of translation. Poly– A tail provides longevity to mRNA’s life. Tail length and longevity of mRNA are positively correlated.
	2

	19.
	Cannabis sativa, marijuana, hashish, charas and ganja etc.,
effects on cardiovascular system of the body.
	1/2, 1,1/2  

	20.
	Bacillus thuringiensis products are endotoxin which when ingested and released in the gut of the larvae of insect pest disrupts the insect gut lining thereby killing them.
	2

	21
	In case a species (x) becomes extinct, the plant and animal species (M, N,O, Z) associated within an obligatory way also become extinct. For example,(i) When a fish species which is a host for a number of parasites becomes extinct the parasite species which are uniquely dependent on the host fish will also become extinct. (ii) The insects may be polyphagous (feed on more than one plant species) or monophagous (feed on only one particular plant species) in nature. The monophagous insect species are valuable and may become extinct if the plant species upon which it feeds becomes extinct.
	2

	
	SECTION - C
	

	22.
	Ans. (a) Release of pollen and stigma receptivity is not synchronised in some species
(b) Anther and stigma are at different position/heights in some plants
(c) Self-incompatibility a genetic mechanism.
	3

	23.
	Be conscious and avoid sex with unknown persons or multiple persons, always use condoms during sex, consult a doctor if early symptoms  of disease are seen
	3

	24.
	Down’s syndrome is a human genetic disorder caused due to trisomy of chromosome no. 21. Such individuals are aneuploid and have 47 chromosomes. (2n + 1) The symptoms include mental retardation, growth abnormalities, constantly open mouth, dwarfness etc. The reason for the disorder is the non-disjunction (failure to separate) of homologous chromosome of pair 21 during meiotic division in the ovum. The chances of having a child with Down’s syndrome increase with the age of the mother (+ 40) because ova are present in females. since their birth and therefore older cells are more prone to chromosomal non-disjunction because of various physio-chemical exposures during the mother’s life-time.
	3

	25.
	If histone proteins were rich in acidic amino acids instead of basic amino acids then they may not have any role in DNA packaging in eukaryotes as DNA is also negatively charged molecule. The packaging of DNA around the nucleosome would not happen. Consequently, the chromatin fibre would not be formed.
	3

	26.
	Allergy is the exaggerated response of the immune system of certain antigens present in the environment. In metropolitan cities life style is responsible in lowering of immunity and sensitivity to allergens. More polluted environment increases the chances of allergy in children. Some symptoms of allergic reactions are sneezing, watery eyes, running nose and difficulty in breathing.
	3

	27.
	Both, as biotechnology is a very wide area which deals with techniques of using a ‘natural’ organism (or its parts) as well as genetically modified organism to produce products and processes useful for mankind. A wine maker employs a strain of yeast to produce wine by fermentation (a natural phenomenon), while the molecular biologist has cloned gene for the antigen (that is used as vaccine) in an organism which allows the production of the antigen in large amount.
OR
In a gene cloning experiment, first a recombinant DNA molecule is constructed, where the gene of interest is ligated to the vector, [The step would not be affected] and introduced inside the host cell (transformation). Since, not all the cells get transformed with the recombinant / plasmid DNA, in the absence of selectable marker, it will be difficult to distinguish between transformants and non-transformant, because role of selectable marker is in the selection of transformants.
	3

	28.
	The decomposition of detritus is due to activities of micro-organisms. The rate of growth of microbes is affected by temperature. The pH of substratum affects the composition of microbes (acidophiles / basophiles) which degrade the dead organic matter. If oxygen is present, aerobic degradation occurs. In the absence of oxygen anaerobiosis sets in and there will be incomplete degradation. Also, the degradation is due to activity of exo-enzymes secreted by the microbes and the activity of enzyme is affected by factors such as temperature etc.
	3

	
	SECTION - D
	

	29.
	(i) Enzyme- Peptidal synthetase & tRNA
(ii) A-site
(iii) Amino acid- Methionine, Codon- AUG.
	4

	30.
	(a) Viruses are specific to their host cell.
(b) viral RNA 
(c) reverse transcriptase.  Avoid sexual act with unknown partners, avoid used syringes and salon tools and check the blood before transfusion, early diagnosis of HIV in pregnant women.
OR
(c) immune system greatly weakens the body fever, fatigues etc. and mild pathogen become virulent in humans through their ability to multiply within host.
	4

	
	SECTION - E
	

	31.
	a) A is able to penetrate/ fertilize the ovum, whereas B and C are unable to penetrate/ fertilize // B and C will degenerate 
(b) Zona pellucida ensures the entry of only one sperm into the ovum. 
(c) Induces completion of meiotic division of the secondary oocyte, formation of second polar body and a haploid ovum 
(d) Enzymes of acrosome help  
(e) Ampullary - isthmic junction of the fallopian tube 
OR
(a) A – Estrogen, B - Progesterone 
(b) A - Maturing ovarian follicle / Graafian follicle, B - Corpus luteum 
(c) Formation of Graafian follicle (releases estrogen) is followed by the formation of corpus luteum (releases progesterone) 1 
(d) Role of A (Estrogen) - leads to changes in the ovary and uterus / regeneration of endometrium through proliferation 
Role of B (Progesterone) - Maintenance of endometrium for implantation of the
	½ x 2

1

½ x 2
1
1

½ x 2 
½ x 2

1
2

	32.
	Correct Explanation of the topic
OR
Correct Explanation of the topic
	5

	33.
	i. Restriction endonucleases: for cutting the desired DNA at desired places 
ii. Gel electrophoresis: for separating the desired DNA fragments 
iii. Ligase enzyme: for creating recombinant DNA molecule. 
iv. DNA delivery system: like electroporation, microinjection, gene gun method. 
v. Competent host (usually bacteria / yeast): to take up recombinant DNA.
OR
Transgenic animals are products of genetic engineering and express specific gene(s) from totally unrelated source. Following are the four main areas where they can be utilised. 
1) To study normal physiology and development these animals can be used to study as to which factor / gene products are needed at what time of development. By expression of certain genes, they help scientists to understand the normal gene expression at various stages of growth and development. 
2) Study of Diseases Transgenic animals can be created to serve as models for various human diseases. They also help us understand the involvement of various genes in diseases like cancer, Parkinson’ disease etc. 
3) Vaccine safety Transgenic animals can be used to test vaccines like polio vaccine. Transgenic mice have shown promising results in this area and would replace the vaccine testing on monkeys in the years to come. 
4) Chemical safety testing Transgenic animals are created which are more sensitive to certain chemicals / drugs. These are used to study the toxicity or side effects of that chemical / drug. The advantage is that we get results faster.
	5
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	SECTION - A 

	Q.N
 
	Questions 

	1. 
	The correct sequence of hormone secretion from beginning of mensuration is 
(a) FSH, progesterone, oestrogen 
 (b) Oestrogen, FSH, progesterone 
(c) FSH, oestrogen, progesterone 
(d) Oestrogen, progesterone, FSH

	2.  
	Given below are four contraceptive methods and their modes of action. Select the correct match: 

	S. No. 
	Method 
	S. No 
	Mode of action 

	a)
	Condom
	(i)
	Ovum not able to reach Fallopian tube

	b)
	Vasectomy
	(ii)
	Prevents ovulation

	c)
	Pill
	(iii)
	Prevents sperm reaching the cervix

	d)
	Tubectomy
	(iv)
	Semen contains no sperms


 
a)–(i) 	b)–(ii) 	    c)– (iii) 	d)–(iv) 
a)–(ii) 	b)–(iii) 	    c)–(iii) 	d) – (i) 
a)–(iii) 	b)–(iv) 	   c)–(ii) 	d)–(i) 
a)–(iv) 	b)–(i) 	   c)– (iii) 	d)–(ii) 

	3 
	A DNA molecule is 160 base pairs long. If it has 20% adenine, how many cytosine bases are present in this molecule? 
(a)  48   
          (b)48
(c) 96
(d)192  

	4 
	Which theory arguments that on the earth came from outer space? 
(a)Theory of panspermia. 
(b)Theory of special creation. 
(c) Theory catastrophism. 
(d)All of the above.

	5. 
	Which of the following is correct match? 
  (a) Reserpine -Tranquilise
 (b) Cocaine -Optic narcotic
(c) Morphine –Hallucinogenic
(d) Bhang -Analgesic   

	6. 
	An antiviral protein released from infected and dying cell is
(a) Antigen
(b)Antiserum
(c)Antibody
(d)interferons 

	7. 
	Which of the following water samples in the table given below, will have a higher concentration of organic matter?   
	Water Sample  
	Level of pollution 
	Value of BOD 

	(a)  
	High 
	High 

	(b)  
	Low 
	Low 

	(c)  
	Low 
	High 

	(d)  
	High 
	Low 


 

	8. 
	The figure below shows the structure of a plasmid.   
 [image: A picture containing text, clipart
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A foreign DNA was ligated at BamH1. The transformants were then grown in a medium containing antibiotics tetracycline and ampicillin.  

Choose the correct observation for the growth of bacterial colonies from the given table  
 

	
	 
	 
	Medium with Tetracycline   
	Medium with  Ampicillin 
	

	
	
	(a) 
	Growth  
	No growth  
	

	
	
	(b) 
	No growth  
	Growth  
	

	
	
	(c) 
	No growth   
	No Growth  
	

	
	
	(d) 
	Growth   
	Growth  
	

	9. 
	Swathi was growing a bacterial colony in a culture flask under ideal laboratory conditions where the resources are replenished. Which of the following equations will represent the growth in this case?  
(Where population size is N, birth rate is b, death rate is d, unit time period is t, and carrying capacity is K). 
(a)dN/dt = KN 
(b)dN/dt = r N 
(c)dN/dt = r N(K-N/K) 
(d)dN/dt = r N(K+N/K) 
 

	10. 
	Sea Anemone gets attached to the surface of the hermit crab. The kind of population interaction exhibited in this case is 
(a)amensalism. 
(b)commensalism. 
(c)mutualism. 
(d)parasitism.            

	11. 
	Which of the following food chains is the major conduit for energy flow in terrestrial and aquatic ecosystems respectively? 
 	Terrestrial Ecosystem 	Aquatic Ecosystem 
(a)Grazing            	             Grazing 
(b)Detritus     	            Detritus 
(c)Detritus 	                        Grazing 
(d)Grazing     	            Detritus 


	12 
	Which of the following is an example of ex situ conservation? 
(a)Sacred Groves 
(b)National Park 
(c)Biosphere Reserve 
(d)Seed Bank      
 

	Question No. 13 to 16 consist of two statements – Assertion (A) and Reason (R). Answer these questions selecting the appropriate option given below: 
· Both A and R are true and R is the correct explanation of A. 
· Both A and R are true and R is not the correct explanation of A. 
· A is true but R is false. 
· Both A and R are false. 

	13. 
	Assertion: Megaspore mother cell undergoes meiosis to produce four megaspores.
Reason: Megaspore mother cell and megaspore both are haploid. 

	14. 
	Assertion: In codominance , the F1-generation resembles both the parents.   
Reason: An example is different types of red blood cells that determine ABO blood grouping in humans.

	15. 
	Assertion: Antibody mediated immune response is provided by B-cell. 
Reason: B-cells work chiefly by secreting substances called antibodies into the body fluids. 

	16.  
	Assertion: Fig species and wasp have to tight relationship.
Reason: Angiosperms and insects are co-evolved to perform a plant pollinator interaction.

	
	. 

	 
	SECTION - B 

	17. 
	Given below is an incomplete flow chart showing influence of hormone on gametogenesis in male, observe the flow chart carefully and fill in the blank A, B, C and D.[image: Diagram
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	18. 
	A man with blood group AB and his wife with blood group O claim a child with blood group O as their son. Justify with the help of Punnett square whether it is possible or not.

	19 
	Mention one application for each of the following:
(i)Passive immunization               (ii)Antihistamine
(iii)Colostrum                             (iv)Cytokinin barrier 

	20 
	Identify the untranslated region from the following mRNA and mention their location.
5’-ACGUCGAUGGCGUUUUAGGAGGAA-3’ 

	21 
	Given below is a pyramid of biomass in an ecosystem where each bar represents the standing crop available in the trophic level. With the help of an example explain the conditions where this kind of pyramid is possible in nature?  
[image: Shape, rectangle
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Will the pyramid of energy be also of the same shape in this situation? Give reason for your response.  
                                                     OR 
Draw a pyramid of numbers where a large number of insects are feeding on the leaves of a tree. What is the shape of this pyramid? 
Will the pyramid of energy be also of the same shape in this situation? Give reason for your response.   

	 
	SECTION - C 

	22
	 (i)Name any two copper releasing IUDs.
(ii)Explain how do they act as effective contraceptives in human females.                                      

	23 
	  Double fertilization is reported in plants of both, castor and groundnut. However, the mature seeds of groundnut are non-albuminous and castor are albuminous.
Explain the post -fertilisation events that are responsible for it.                                                                                  

	24 
	(a) Identify the polarity of x to x’ in the diagram below and mention how many more amino acids are expected to be added to this polypeptide chain. 

	
	[image: ] 
a) Mention the codon and anticodon for alanine. 
b) Why are some untranslated sequences of bases seen in mRNA coding for a polypeptide? Where exactly are they present on mRNA? 

	25 
	a) How is Hardy-Weinberg's expression “(p2 + 2pq + q2) = 1”derived? 
b) List any two factors that can disturb the genetic equilibrium. 

	26 
	Certain attributes of innate immunity are given in the table below. Identify A, B, C, D, E & F respectively in it:
S.No.                     Types of barrier                examples of barrier                                 function
01                                    A                                                  B                               prevented microbial growth
02                                    C                                polymorphonuclear leucocytes                       D
03                              cytokine                                           E                                                    F
OR 
a) Explain the Life cycle of Plasmodium starting from its entry in the body of female Anopheles till the completion of its life cycle in humans.   
b) Explain the cause of periodic recurrence of chill and high fever during malarial attack in humans.  

	27 
	Carefully observe the given picture. A mixture of DNA with fragments ranging from 200 base pairs to 2500 base pairs was electrophoresed on agarose gel with the following arrangement.    
[image: Text
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a) What result will be obtained on staining with ethidium bromide? Explain with reason.   
b) The above set-up was modified and a band with 250 base pairs was obtained at X.  

[image: A picture containing text
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What change(s) were made to the previous design to obtain a band at X? Why did the band appear at the position X?  

	28 
	  
The following graph shows the species-area relationship. Answer the following questions as directed:
i. Name the naturalist who studied the kind of relationship shown in the graph. Write the observation made by him.
ii. Write the situation as discovered by the ecologist when the value of Z (slope of the line) lies between a) 0.1 and 0.2, b) 0.6 & 1.2. What does Z stand for?[image: Diagram
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iii. Where should the slope of the line ‘B’ become steeper?







	 
	SECTION - D 

	Q.no.
	 29 and 30 are case based questions. Each question has subparts with internal choice subpart. 

	29 
	1. Study the pedigree chart showing the pattern of inheritance of blood group character in a family.
[image: A picture containing text, whiteboard
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(a) Give the genotypes of the parents in generation I.
(b) State the possible genotypes of the individuals.
(i) X in generation II.
(ii) Y in generation III.
(c) How does the inheritance of this blood group explain codominance? 
 
OR 
(c) In this type of inheritance pattern, out of male and female children which one has less probability of receiving the trait from the parents. Give a reason.

	30.  
	Your classmate complains of cough and headache to the doctor. The doctor confirms that he is suffering from pneumonia and not just common cold.
(a) How did the doctor arrive at this conclusion?
(b) Write the binomials of the causative organisms of pneumonia.
(c) What is common about the transmission of the two diseases, common cold and pneumonia?
OR 
(c) How does cigarette smoking result in lung cancer and emphysema?  
 

	 
	SECTION - E 

	31 
	1.  Study the graph given below and answer the questions that follow.
[image: Diagram
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2. 
(i) Name the hormones 'X' and 'Y'.
(ii) Identify the ovarian phases during menstrual cycle.
(a) 5th-12th day of the cycle.
(b) 14th day of the cycle.
(c) 16th-25th day of the cycle.
(iii) Explain the ovarian events (a), (b) and (c) under the influence of hormones 'X' and 'Y'
OR 
Trace the development of a megaspore mother cell to the formation of mature embryo sac in a flowering plant. 

	32.  

	Observe the segment of mRNA given below.  
 	
[image: Chart, line chart
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· Explain and illustrate the steps involved to make fully processed hnRNA? 
· Gene encoding RNA Polymerase I and III have been affected by mutation in a cell. Explain its impact on the synthesis of polypeptide, stating reasons. 
OR 
 In the medium where E. coli was growing, lactose was added, which induced the lac operon. Then, why does lac operon shut down some time after addition of lactose in the medium?


	33
	Refer to the diagram given below and answer the question that follows 

[image: Diagram
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    i) Identify the structure shown above in the diagram , as proinsulin or insulin 
    ii) What is the major difference between insulin and proinsulin ?
    iii) What is humulin ?
                                                          OR
Ryan is suffered from Adenosine Deaminase(ADA) deficiency is a hereditary disease. His parents consulted a doctor . The doctor prescribed a treatment through gene therapy .
a. What is gene therapy
b. What is the function of Adenosine Deaminase enzyme?
c. In which year the first clinical gene therapy was given?
d. Which tissue is obtained from ADA patient for gene therapy?
e. Name any two diseases in which gene therapy worked.









	
	 	MARKING SCHEME (2022-23) 
CLASS XII 
SET 5
BIOLOGY (044) 
	 

	Q.No. 
	Question 
	Marks 

	SECTION - A 

	1 
	(c) FSH, oestrogen, progesterone 
	1 

	2 
	(c) a) - iii, b) - iv, c) - ii, d) - i 
	1 

	3 
	(b)48
	1 

	4 
	(a)Theory of panspermia.  
	1 

	5 
	(a) Reserpine -Tranquilise
	1 

	6 
	(b) antibody 
	1 

	7 
	(a) High , High  
	1 

	8 
	(b) No growth, growth 
	1 

	9 
	(b) dN/dt = r N 
	1 

	10 
	(b) commensalism 
	1 

	11 
	(c) Detritus; Grazing food chain respectively 
	1 

	12 
	(d) Seed Bank 
	1 

	13
	(c) A is true but R is false 
	1

	14
	(a) Both A and R are true and R is the correct explanation of A 
	1

	15
	a. Both A and R are true and R is the correct explanation of A
	1

	16
	b. Both A and R are true and R is not the correct explanation of A 

	1

	
	SECTION B
	

	17
	A = Testosterone; B = Spermatogenesis
C = Sertoli cells; D Spermiogenesis
	2

	18
	[image: Diagram
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Making the correct Punnett square                                       (1 mark) 
 
Phenotype - All Inflated green pods                                     (½ mark) Genotype –FfGg   (½ mark)

	2

	19
	(i)Passive immunization – provides a faster immune response.
(ii) Antihistamine – is used to the symptoms of allergy such as sneezing, watery eyes, rashes, running nose, etc.
(iii)colostrum -consist of antibodies (e.g. IgA) that provide immunity to an infant against infections.
(iv) Cytokinin barrier produces interferons and protects non-infected cells from further viral infection.
	2

	20
	ACGUCG at the 5’ end before the initiation codon.
GAGGAA at the 3’ end after the termination codon.
They are normally located in front of initiation codon at the 5’end behind the termination codon at the 3’end of the coding strand of DNA.
	2

	21
	(a) Inverted pyramids of biomass are seen in aquatic conditions where a small standing crop of phytoplankton supports a large standing crop of zooplankton/fish/In terrestrial ecosystem where a large number of insects are feeding on the leaves of a tree.  
(1 Mark) 
(b) No, the Pyramid of energy is always upright, and can never be inverted because when energy flows from one trophic level to the next trophic level some amount of energy is always lost as heat at each step.  
(1 Mark) 
 
OR 
 
[image: Graphical user interface, application, PowerPoint
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a. Inverted pyramid because a large number of insects feed on one tree. 
b. No, the Pyramid of energy is always upright, and can never be inverted because when energy flows from one trophic level to the next trophic level some amount of energy is always lost as heat at each step.  

	2

	
	SECTION C
	

	22
	((i) Cu-T, Cu-7 and Multiload 375.
(ii)IUDs function by either of the following mechanisms
a. Suppress sperm motility or fertilising capacity of sperms.
b. Increase Phagocytosis of sperms within the uterus.
	3

	23
	Double fertilization is reported in both castor and groundnut, but their mature seeds are different in terms of endosperm.
Endosperm may be completely utilized by the developing embryo before the maturation of seeds as in groundnut. Such seeds are called non-albuminous or non-endospermic seeds. In some seeds, a portion of endosperm remains in the seeds and is used up during seeds germination, such seeds are called albuminous or endospermic seeds. Ex: Castor
	3

	24
	a. x to x’ is 5′———– > 3′ (½ Mark)  
No more amino acids will be added(½ Mark) 
b. GCA(½ Mark) Anticodon is CGU (½ Mark) 
c. The untranslated regions are required for an efficient translation process. (½Mark)They are present before the initiation codon at the 5’ – end and after the stop/termination codon, at the 3’ – end (½ Mark) 

	3

	25
	(a) Sum Total of All the Allele Frequencies is 1: Let there be two alleles A and a in a population. The frequencies of alleles A and a are ‘p’ and ‘q’ respectively.(½ Mark)  
The frequency of AA individuals in a population is p 2 and it can be explained that the probability that an allele A with a frequency of p would appear on both the chromosomes of a diploid individual is simply the product of the probabilities, i.e., p2. 
Similarly, the frequency of aa is q2 and that of Aa is 2pq. p2 + 2pq+q 2) = 1,where p 2 represents the frequency of homozygous dominant genotype, 2pq represents the frequency of the heterozygous genotype and q 2 represents the frequency of the homozygous recessive.(1 Mark) 
 
(b) Factors that affect Hardy–Weinberg equilibrium: 
i. Gene migration or gene flow 
ii. Genetic drift 
iii. Mutation                       
iv. Genetic recombination 
v. Natural Selection (Any 2)(½+½= 1 mark) 
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	A. Physiological barrier, B- acid in stomach, C- cellular barriers,
D- phagocytose & destroy microbes, E- interferons, F- prevention of viral infections 
 
OR
 
(a) When a female Anopheles mosquito bites an infected person, the parasites enter the mosquito’s body as gametocytes(½ mark). It leads to fertilization and development in the gut (½Mark)of the mosquito and undergoes further development to form sporozoites that are stored in salivary glands (½ Mark)until their transfer to human body.  In the human body – the sporozoites reach the liver and     reproduce asexually (½ Mark), bursting the cells and releasing them into the RBCs as gametocytes (½ Mark). 
(Labeled diagram explaining the mentioned stages can also be considered) 
(b) The rupture of RBCs releases a toxic substance called haemozoin, (1/2 Mark) which is responsible for the chill and high fever

	3
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	(a) No bands will be obtained as/All DNA will be seen in the well only; 
(½ Mark)  DNA fragments being negatively charged will not move towards -ive end/ cathode. DNA being negatively charged will remain stationed at the positive end/ anode end of the agar block;   (1 Mark) 
 
(b)(i) Position of  the positive terminal/ end/ anode and the negative terminal/ end/ cathode was inter-changed  (½ Mark)  
(ii) The fragment with least base pairs will get separated faster and move faster to the anode end
	3

	28
	i. Alexander von Humboldt studied the relationship shown in the graph. He observed that species richness increased within an explored area, but only up to a limit.
ii. a) value of Z lie between 0.1 to 0.2 when area is small to normal,
b) value of Z lie between 0.6 to 1.2 when area is very large. Z is slope of the line which is regression coefficient.
                   (iii)          Slope of the line B becomes steeper when area is very large like
                                 continents.                     
	3

	
	SECTION D
	

	29
	1. (a) Father - IAi, Mother IBi
(b) (i) -IBi
(ii) IAi or ii
(C) (i) The alleles IAand IBof the blood group character are equally dominant and both of them express themselves when present together, resulting in blood group AB.
 
                                
	4

	30
	In pneumonia, the lung alveoli become filled with a fluid leading to severe problems in breathing, whereas in common cold, only the nose and respiratory passage are affected, but not the lungs.
(b) Pneumonia is caused by
(i) Streptococcus pneumoniae
(ii) Haemophilus influenzae.
(c) Both common cold and p 
OR 
 
  (c) Chemical carcinogens present in tobacco smoke are the major cause of lung cancer.(1 Mark)  
The  cigarette smoke irritates the air passages of the lungs causing them to produce mucus which causes cough resulting in enlarging air spaces/ reduce surface area/lose their elasticity (any point can be mentioned) thus difficulty in breathing causing emphysema. 
a. Pneumonia spread by the droplets/aerosols released
b. 
	4

	
	SECTION E
	

	31
	i. Horne 'X' is Luteinising Hormone (LH) and 'Y' is Follicle Stimulating Hormone (FSH).
(ii) (a) Follicular phase (proliferative phase).
(b) Ovulatory phase (release of ovum) followed by luteal phase.
(c) Luteal phase.
(iii) (a) FSH is secreted by the anterior pituitary, which stimulates the ovarian follicle to secrete oestrogen, which in turn stimulates the proliferation of the endometrium of the uterine wall.
(b) Both LH and FSH attain a peak level in the middle of cycle (about 14th day). Rapid secretion of LH leading to its maximum level during the mid-cycle is called LH surge. It induces rupture of Graafian follicle and thereby the release of ovum (ovulation). Due to these events, this phase is termed as ovulatory phase of menstruate cycle.
(c) The remaining cells of ovarian follicles are stimulated by the LH to develop corpus luteum. The corpus luteum secretes large amount of progesterone, which is essential for the maintenance of endometrium. This is known as luteal phase.
                                                      OR
Trace the development of a megaspore mother cell to the formation of mature embryo sac in a flowering plant. The process of formation of megaspores from the megaspore mother cell is called megasporogenesis.
i. Ovules generally differentiate a single megaspore mother cell (MMC) in the micropylar region of the nucellus. It is a large cell containing dense cytoplasm and a prominent nucleus. The MMC undergoes meiotic division to form megaspores.
ii.   In a majority of flowering plants, one of the megaspores is functional while the other three degenerate. Only the functional megaspore develops into the female gametophyte (embryo sac). This method of embryo sac formation from a single megaspore is termed monosporic development. 
iii. The nucleus of the functional megaspore divides mitotically to form two nuclei which move to the opposite poles, forming the 2-nucleate embryo sac.
iv.   Two more sequential mitotic nuclear divisions result in the formation of the 4-nucleate and later the 8-nucleate stages of the embryo sac. 
v.  These mitotic divisions are strictly free nuclear, that is, nuclear divisions are not followed immediately by cell wall formation.
vi.  After the 8-nucleate stage, cell walls are laid down leading to the organization of the typical female gametophyte or embryo sac. 
vii.  Six of the eight nuclei are surrounded by cell walls and organised into cells; the remaining two nuclei, called polar nuclei are situated in the large central cell. 
viii. Three cells are grouped together at the micropylar end and constitute the egg apparatus. The egg apparatus, in turn, consists of two synergids and one egg cell. The synergids have special cellular thickenings at the micropylar tip called filiform apparatus
 ix)  Three cells are at the chalazal end and are called the antipodals.
 x) The large central cell, as mentioned earlier, has two polar nuclei. Which come to lie below egg apparatus. Thus, a typical angiosperm embryo sac, at maturity, though 8-nucleate is 7-celled.

	5

	32
	a. The hnRNA undergoes processes called capping and tailing followed by splicing .In capping, an unusual nucleotide is added to the 5¢-end of hnRNA methyl guanosine triphosphate. In tailing, adenylate residues (about 200–300) are added at 3¢-end in a template independent manner. Now the hnRNA undergoes a process where the introns are removed and exons are joined to form mRNA called splicing. (½x 6 =3 marks ) ,Correct labelled diagram
b.  The process of translation will not happen, thus the polypeptide synthesis is stopped/ hampered. (1 Mark) The reason for the above is: RNA polymerase I transcribes rRNAs which is the cellular factory for protein synthesis. (½ Mark) RNA polymerase III helps in transcription of tRNA which is the adaptor molecule/ that transfers amino acids to the site of protein synthesis.( ½ Mark
                                           OR 
The lac operon consists of a regulatory gene and 3 structural genes. The lactose acts as an inducer. In the presence of an inducer, such as lactose, the repressor is inactivated by interaction with the inducer. This allows RNA polymerase access to the promoter and transcription proceeds. The repressor of the operon is synthesised. The repressor protein binds to the operator region of the operon and prevents RNA polymerase from transcribing the operon. Regulation of lac operon by repressor is referred to as negative regulation
[image: Diagram
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	33
	i. The structure shown in the above diagram is proinsulin 
ii. The insulin consist of two short polypeptide chains – Chain A and Chain B . that are linked together by disulphide bridges . How ever proinsulin ( inactive insulin ) contains an extra stretch called the C peptide , which is not present in mature insulin
iii. In 1983 Eli lily prepares two insulin chains – Chain A and Chain B  extracted and combined by creating di sulphide bonds to form human insulin ( Humulin )                                               
                                                           OR
i. Gene therapy is a collection of methods that allow correction of a gene defects  that has been diagnosed in a child / embryo.
ii. Adenosine Deaminase is crucial for the immune system .
iii. The first clinical gene therapy was given in 1990 to a four years old girl.
iv. Lymphocytes from the blood of the patient are obtained for gene therapy.
v. Cystic fibrosis and severe combined immune deficiency syndromes can be cured by a gene therapy.
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Study the pie-diagram and answer the questions which follows :
What do A, B, C and D represent in these diagrams.

c Ferns & Allies
Other animal groups
A
Molluscs h Angiosperms
)
Lichens

Algae
Invertebrates Taxa of Plants




image109.png
Study the diagram of the earth given below. Give the name of the pattern
of biodiversity therein. Suggest any two reasons for this type of occurance.
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