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MESSAGE FROM DUPUTY COMMISSIONER

It is a matter of great pleasure for me to publish study material for
different subjects of classes X and XII for Raipur Region. Getting acquainted and
familiarized with the recent changes in curriculum and assessment process
made by CBSE vide Circular No. 51 and 53 issued in the month of July 2021
will help students to prepare themselves better for the examination. Sound and
deeper knowledge of the Units and Chapters is must for grasping the concepts,
understanding the questions. Study materials help in making suitable and
effective notes for quick revision just before the examination.

Due to the unprecedented circumstances of COVID-19 pandemic the
students and the teachers are getting very limited opportunity to interact face
to face in the classes. In such a situation the supervised and especially prepared
value points will help the students to develop their understanding and analytical
skills together. The students will be benefitted immensely after going through
the question bank and practice papers. The study materials will build a special
bond and act as connecting link between the teachers and the students as both
can undertake a guided and experiential learning simultaneously. It will help
the students develop the habit of exploring and analyzing the Creative &
Critical Thinking Skills. The new concepts introduced in the question pattern
related to case study, reasoning and ascertain will empower the students to take
independent decision on different situational problems. The different study
materials are designed in such a manner to help the students in their self-
learning pace. It emphasizes the great pedagogical dictum that ‘everything can
be learnt but nothing can be taught’. The self-motivated learning as well as
supervised classes will together help them achieve the new academic heights.

I would like to extend my sincere gratitude to all the principals and the
teachers who have relentlessly striven for completion of the project of preparing
study materials for all the subjects. Their enormous contribution in making this
project successful is praiseworthy.

Happy learning and best of luck!
Vinod Kumar

(Deputy Commissioner)
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CHAPTER
S.N. | TERM NUMBER PAGE CHAPTER NAME
1 CHAPTER-2 4-9 SEXUAL REPRODUCTION IN FLOWERING PLANTS
2 CHAPTER-3 10-21 HUMAN REPRODUCTION
3 | CHAPTER-4 22-31 REPRODUCTIVE HEALTH
4 CHAPTER-5 32-40 PRINCIPLE OF INHERITANCE AND VARIATION
5 CHAPTER-6 41-49 MOLECULAR BASIS OF INHERITANCE
6 CHAPTER-8 50-54 HUMAN HEALTH AND DISEASE
7 CHAPTER-10 55-60 MICROBES IN HUMAN WELFARE
8 CHAPTER-11 62-71 BIOTECHNOLOGY: PRINCIPLES AND PROCESSES
9 ! CHAPTER-12 72-79 BIOTECHNOLOGY AND ITS APPLICATIONS
10 CHAPTER-13 80-83 ORGANISMS AND POPULATION
11 CHAPTER-15 84-90 BIODIVERSITY AND ITS CONSERVATION

CHAPTER-2: SEXUAL REPRODUCTION IN FLOWERING PLANTS

Multiple Choice Questions

1. Perisperm is-
() Degenerate secondary nucleus (b) Remnant of nucleus
(i) Peripheral part of endosperm (0) Degenerate synergids
2. Which of the following fuit s a case of parthenogenesis’
() Fruit without seeds after pollination
() Fruit with seeds afterpollination
() Fruit with viable seeds without fertilization
() Fruitwith viable seeds after fertilization.
3. It an endosperm cel of an angiosperm has 24 chromosomes, the root cel of megaspore mother celshould have-

(a)8 (b) 16 (c)4 (d)24
4. How many meiotic divisions are needed for forming 100 grains of whea!

(a) 100 (b) 25 ()50 (d)20
5. Aleurone layer i present in

() The peripheral part of scutellum (b) The peripheral part of coleoptile

(¢) Cotyledons (d) The peripherd part of endosperm

6. Which is the most logical sequence with reference to fe cyce of angiosperm?
(@) Pollination, fertilization, seed formation, germination
() Germination, endosperm formation, seed dispersal double frtization
() Cleavage, fertlzation, grafting, frut formation
()  Maturation, mitosis diferentiaton, fertlzation

7. Sporopollenin is secretedby
(@) Cytoplasm of the pollen (b) Cytoplastn of the pollen mother cel (c)Cytoplasi of the
fipetum (d) Cytoplasm of the endothecium
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8. Which one of these fisues is not produced from the embryonic mass of a dicotyledonous seeds?

() Roottip (b) Plumule () Hypocotyl (d) Cotyledons

9.  Ifthe flowering plant has 12 number of chromosomes in each of its meristematic cell, which of the following structures would have 6 chromosomes?
() Rootapex (b) Pollen and megaspore mother cells
(¢) Microspore and functional megaspores (d) Secondary nuceus within the embryo.

10. The development of helobial endosperm is
(8)  Just like that of cellular endosperm
()  Exactly similar to that of nuclear endosperm
() Intermediate between the nuclear and cellular endosperm
{{) None of the above

11. Embryo sac of an angiosperm is homologousto

() Megaspore (b) Female gametophyte

(¢) Sporangium (d) None of above
12. Anthess i

() Dehiscence of anthers (b) Opening of floral bud (c)Entry of pollen

tube into ovule (d) Emergence of anthers
13. Entry of pollen tube through micropyle is called

() Mesogamy (b) Pseudogamy (¢) Chalizogamy (d) Porogamy.
14. The outermost and innermost wal layers of microsporangium in an anther are respectively

() Endothecium and tapetum (b) Epidermis and endodermis

(¢) Epidermis and middle leyer (d) Epidermis and tapetum.

15. Ina fertilized embryo sac, the haploid, diploid and triploid structures are-
() Synergid, zygote and primary endosperm nucleus
() Synergid, antipodal and polar nuclei
() Antipodal synergid and primary endosperm nucleus

4) Synergid, polar nuclei and zygote

16. Milky water in green coconut i
() Free nuclear Liquid endosperm (b) Liquid female gametophyte
(c) Liquid nucleus (4) Liquid chalaza

17. A plant with both male and female flowvers i
() Unisexual (b) Bisexual (C) Monoecious (d) Dioecious

18. Filiform apparatus occurs in
(@)  Synergids (b) Antipodals
(¢) Egg nucleus (d) Secondary nucus.

19. A dicotyledonous plant bears flowers but never produces frits and seeds: The mostprobable cause for the above situation is
() plantis dioecious and bears only pistillate flowers
() plantis dioecious and bears both pistillate and staminate flowers
(C) plant is monoecious
(d) plant is dioecious and bears only staminate flowers

20. 256 microspores wil form by the meiosis of

() 512 microspore mother cells (b) 128 microspore mother cells
C) 64 microspore mother cell (d) 48 microspore mother cels
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21. 1 a normal plant suddenly started reproducing parthenogeneticall, the number of chromosomes of the second generation compared to the parent will be
(@ Onehaf (b) One fourth (c)Double (d) Same.

22. In a flower f the megaspore mother cel forms megaspores without undergoing meiosi and i one of the megaspores develops into an embryo sac, its nuclei
would be

() Haploid (b) Diploid
(C) A few haploid and a few diploid () With varying ploidy

23. Inan embryo sac, the cells that degenerate after fertilization are:
() Synergids and primary endosperm cell (b) Synergids and antipodals
() Antipodals and primary endosperm cell (d) Egg and antipodals,

24. In the embryos of a typical dicot and a grass, true homologous structures are:
() Coleorhiza and coleoptle (b) Coleoptlle and scutelum
(¢) Cotyledons and scutelum (d) Hypocotyl and radice

25. WHhik planning for an arfiial hybridisaton programme involving dioetious plants, which of the following step would NOT be relevant:
() Bagging of female flower (b) Dusting of pollen on stigma
(c)Emasculation (d) Collection of pollen.

26. Choose the correct statement from thefollowing
(@) Clistogamous flowers always exhibit autogany
() Chasmogamous flowers always exhibit geitonogamy
() Cléistogamous flowers eshibit both autogamy and geitonogamy
[) Chasmogamous flowers never exhibit autogamy.

27. Autogamy can occur in a chasmogamous flower if
) pollen matures before maturity of ovule
()  ovule matures before maturity of pollen
() both pollen and ovules mature simultaneously
(d)  both anther and stigma are of equal lengths

28. Aparticular species of plant produces ight, non-sticky pollen n large numbers and s stigmas are long and feathery. These modifications facilitate pollination
[ insecs (b) water (cjwind (d) animals

29. From among the stuations given below, choose the one that prevents both autogamy and geitonogamy
()  Monoecious plant bearing unisexual flowers
() Dioedous plant bearing only male or female flowers
() Monoecious plant with bisexual flowers
[) Dioecious plant with bisexual flowers.

30. Starting from the innermost part, the correct sequence of parts in an ovule is
(@) egg nucelus embryo sac, integument (b) egg embryo sac, nucellus, integument
(¢) embryo sac, nucells, ntegument, egg (d) egg intequment, embryo sac, nucells

Assertion and Reasoning based Questions
(Question No. 31 to 40)

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:
() Both Assertion and Reason are true and the reason is the correct explanation of the Assertion.
() BothAssertionand Reasonare true and the reason is not the correct explanation of the Assertion.
() Both Assertionand Reason are true and the reason is the correct explanation of the Assertion.
() Both Assertionand Reason are true and the reason is the correct explanation of the Assertion.
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31. Assertion. Maig is an albuminous seed
Reason. Its endosperm is completely absorbed by its growing embryo.

32. Assertion. The megaspore mother cells divide by meiotic division to produce four spores.
Reason. Megaspore Mother Cels (MMC] are diploid and megaspores are haploid

33. Assertion. 7led 8 nucleate and monosporic embryo sac 5 Most common fype of embryo sac indicotyledonous plants.
Reason. It was discovered fist time in- plent Polygonium,

34. Assertion. Female gametophyte in angiosperm is eight nucleate.
Reason. Double fertilization occurs in angiosperms

35. Assertion. Pathenogeness is an apomixis where seeds are developed from unfertized female gamnete,
Reason. Parthenogenesis always occurs by the application of chemicals

36. Assertion. Polen grais in case of hydrophily, are covered by muclaginous/oly leyer
Reason. Mucliginous i a viscous stcky substance that protects the pollen from water,

37 Assertion. Exine of pollen grain is comprised of sporopollenin whichis resistant to high temperature, strong acid oralkali
Reason. Sporopollenin is absent in the region of germ pore.

38. Assertion. In Ophrys one petd of the flower bears an uncanny resemblance to the female bee
Reason. Two dostly related species competing for the same resource can coexist simultaneously

39. Assertion. Majriy of insectpolinated flowers are large, colourfil, fragrant and rich in nectar,
Reason. Insects are attracted to flowers by colour, fragrance and or nectar.

40. Assertion. The continuedself-pollination resultsininbreeding depression.
Reason. The devise to present self-pollination is the production of bisexual flowers.

Case Based Questions
1. Read the following and answer questions given below from (i) to (v) 5
In major approaches of crop improvement programme as in crossing experiments, i important to make sure that only the desired pollen grains are used for pollination and
the stigma is protected from contamination from unwanted pollens. So, i the female parent bears bisexual flowers: removal of anthersfrom the flower bud before the anther dehisces
is necessary (Emasculation). Emasculated flowers have to be covered with bags of suitable size to prevent contamination of their stigma with unwanted pollen-bagging, When the stigma of bagged
flower attains receptivity, mature pollen grains collected from anthers of the male parent are dusted on the stigma and the flowers are re-bagged and the fruits are allowed to develop. f the
female parent produces unisexual flowers, there is no need for emasculation.
(i) While planning for an artificial hybridisation involving dioecious plants, which of the following
steps would not be relevant?

() Bagging offemale flower (b) Dusting of pollen on stigma
(c) Emasculation (d) Collection of pollen
(i) Assertion- Ifthe female parent produces unisexual flowers, there is noneed of emasculation

Reason- Emasculation i the removal of anthers from the flower bud before the anther dehisces
() Both assertion and reason are true, and reason is the comect explanation of asserton

() Both assertion and reason are true, but reason is not the correct explanation of the assertion

() Assertion is true but reason is false

(d) Both assertion and reason are fale.

(iii) Artificial hybridization denotes to

(a) production of seedless fruits (b) evolve seeds without fertilization
(Clerop improvement programme (d) occurrence of more than one embryo n a
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(iv) The correct sequence to perform artificial hybridization is
() Bagging-JEmasculation - Re-bagging -] Cross polination

i
()  Emasculation -|Bagging-)Cross polination-] Re-bagging
o
[

Cross polination-] Emasculation-) Bagging -/Re-bagging

Q)  Bagging-|Re-bagging-) Cross polination-] Emasculation seed

(v) Bagging technique in artificial hybridization approach is done
() To prevent contamination of stigma with unwanted pollens

() After the anthers have been dehisced

() Onlyinmonoecious plants

() To promote production of apomixis

2. Read the following and answer questions given below from (i) to (v)

Pollen grains are generally spherical shaped and each is surrounded by two layers - exine and intine. Exine is made up of sporopollenin which is resistant to high temperatures and strong acids and
alkali. Sporopollenin remains absent &t germ pores. Polen grains are wel preserved as fossls because of the presence of sporopollnin. The inner wial of pollen grain is intine
The pollen grains are mainly shed at 2-celed stage- vegetative cell and generative cell when they are matured. Pollen grains of many species cause severe alergies and bronchial afftions, leading
to chronic respiratory disorders It s mentioned that Parthenium or canot grass that came into India s contaminant with imported wheat has become ubiquitous in occurrence and
causes pollen alergy. However, pollen grains are rich in nutrients which are used pollen tablets as food supplements. In western countrits, large number of pollen products in the form
of tablets and syrups areavaizble in the market which are dlaimed to increase the performance of atletes and race horses

| Assertion- Sporopollnin is an oxidtive polyrmer of carotenoids which helps in fossiaton.
Reason- Sporopollinin s a tough substance that provides resitant to biological decompositon, high temperature and alkali.
Both assertion and reason are frue, and reason s the correct explanation of asertion
Both asserfon and reason are true, but reason s not the correct explanation of the assertion
Assertion s true but reason is fase.
Both assertion and reason are false

—_——— —

Which of the following statements is not appropriate for pollen grains
Pollen grains can be stored for years in lquid nitrogen and can be used in crop breeding programmes,

Pollen grains are rich in nutrents and can be used as pollen tablets as food supplements.

Bee pollen are avaiable in western countries in the forrm of tablets

Pollen consumption has potential inhibitory action which results in decreased energy in athletes and race horses.

= =

‘
{

ii  Pollen allergy is common in many people during spring, summer and fall as plants release tiny
pollen grains in tremendous quantity. Which of the following is not associated with pollen allergy?
(2) Sneezing stufly nose and watery, eyes (b) Asthma, bronchitis

(c) Cough, itchy nose, roof of mouth or throat (d) Fever, diarrohea and vomiting

il Which of the following set does not cause allergy?
(a) Ragweed parthenium (b) Sagebrush

(c) Amaranthes (pigweed) (d) Acacia.

Il The function of germ pore in pollen grain is

() Emergence of radicle (b) Absorption of water for seed germination
(¢) niation of pollen tube (d) Al of these

3. Read the following and answer questions given below from (i) to (V)

Aflower of tomato plant following the process of sexual reproduction produces 240 viable

seeds. The viable seeds are those which have the ability to remain alive and may develop into plants and reproduce themselves in the given appropriate conditions. This happens when one of the
pollen grain
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reaches to the stigma by any agency at 2-celled stage vegetative cell and generative cell. The generative cell divides mitotically and forms two male gametes which enters into ovule after passing
through pollen tube and undergoes the process of double ftlzation in the owule The owule & a lge parenchymatous body formed in the ovary by megasporogeness The
megaspore other cel in an owule diploid stucture which undergoes meiotic diision and forms one functional megaspore. The megaspore undergoes three subsequent
divisions and forms 8 nuclel amanging themselves in 3 groups Afer frtiation, the owule converts into the seed and whole ovary develops into a complete fruit.

i) The minimum number of pollen grains that must have been involved in the pollination of its pistil are............

())60 (b) 120 (c)180 (d) 240
(1) The minimum number of microspore mother cells must have undergone reductional division prior to dehiscence of anther are:
(a) 60 (b)90 (c)180 (d) 240
i) The male gametes that might have involved in this case are
(a)120 (b) 240 (0)360 (d) 480
i) The minimal number of ovules present in the ovary would be: (a) 60 (b) 120 (c) 180

(d) 240
il Megaspore mother cells involved in this process are
(a) 120 (b) 180 (c) 240 (d) 360

*khhkkkkkkkhkhkhkiiikikkx

Chapter -2 Answer MCQs

1-b 2-a 3-b 4-a 5-d 6-a 7-C 8-d 9-c 10-c
11-b 12-b 13-d 14-d 15-a 16-a 17-c 18-a 19-d 20-c
21-d 22-b 23-b 24-c 25-c 26-a 27-C 28-C 29-b | 30-b
Answer Assertion and Reasoning based Questions

31c [32d [33c [|34-b [35c [36-a [37-b [38c [39-a |40-c

Answer Case Based Questions

1 i-C ii-b iii-c iv-b v-a
2 i-a ii-d iii-d iv-d V-C
3 i-d ii-a iii-d iv-d V-C
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CHAPTER-3: HUMAN REPRODUCTION
MCQ

Question 1. Ovulation in the human female normaly takes place during the enstrual cyde
() atthe mind secretory phase

() just before the end of the secretory phase

) at the beginning of the proliferative phase

(i) at the end of the proliferative phase.

Question 2. Afer ovlation Graafin filice regresses info
(a) corpus atresia (b) corpus callosum (c) corpus luteum (d) corpus albicans

Question 3. Immediately after ovulation, the marmmalian egg 's covered by a membrane known as
(8) chorion (b) zona pelucida (¢) corona radiate (d) viteline membrane,

Question 4. Which one of the following events is correey matched with the time period in a normamenstual cycle ?
(a) Release of egg : 5 th day (b) Endometrium regenerates : 5 - 10 days

() Endometrium secretes nutrients for implantation: 11 - 18days

[) Risein progesterone kvel: 1 — 15 days

Question 5. mammalin ovum fais to get frtlsed, which one of the following is unlkely ?
(&) Corpus Tuteum wil disintegrate. (b) Progesterone secretion rapidly declnes.
(¢) Estrogen secretion increases. (d) Primary folice starts developing

Question 6. A human female reaches menopause aroung the age of
() 50 years (b) 15 years (c) 70 years (d) 25 years.

Question 7. A reaction of granules content which harden the zona pellucida and ensures sure block to polyspermy is
(2) acrosomal reaction (b) cortical reaction (¢) acrosin reaction (d) bindin reaction.

Question 8. Which part of the sperm plays an important role in penetating the egg membrane!
(2) Allsome (b) Tal (¢) Autosome () Acrosome

Question 9. In oocyte secondary maturation occurs in
(&) ovary (b) abdominal cavty (¢) Fallopian tube (d) uterus.

Question 10. Besides activating the egg another role of a sperm is to carry to egg
(a)RNA (b) mitochondria (c)DNA (d) ribosome:

Question 11. Preparation of sperm before penetration of ovum is
() spermiation (b) cortical reaction (¢) spermiogeness (d) capacitation.

Question 12 Spermiation is the process of the release of sperms from
() seminiferous (b) vas deferens () epididymis (d) prostate gland

Question 13. Mature Graafin filide is generaly present in the ovary of a healthy human female around
(1) 58 day of menstrual cycle (b) 11-17 day of menstrual cycle
(¢) 1823 day of menstual cycl (d) 24-28 day of menstrual cycle

Question 14. Acrosomal reaction of the sperm occurs due to
@) its contact with zona pellucida of the ova

() reactions within the uterine environment of the female

[ reactions within the epididymal environment of the male
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[() androgens produced in the uterus.

Question 15. Which one of the following i not a male accessory gend !
(2) Seminal vesice (b) Ampulla (¢) Prostate (d) Bulbourethral gland

Question 16 Which among the following has 23 chromosomes ?
() Spermatogonia (b) Zygote (c) Secondary oocyte (d) Oogonia

Question 17. Which of the following hormones s not secreted by human placenta ?
4 hCG (b) Estrogens (¢) Progesterone ( LH

Question 18. The vas deferens receives duct from the seminal vesicle and opens into urethra as
(a) epididymis (b) ejaculatory duct (c) efferent ductile (d) ureter

Question 19. Urethral meatus refers to the-
(a) urinogenital duct (b) opening of vas deferens into urethra
(c) external opening of the urinogenital duct (d) muscles surrounding the urinogenial duct.

Question 20 Morul is a developmenta stage
(a) between the zygote and blastocyst (b) between the blastocyst and gastrula

(c) after the implantation (d) between implantation and parturition.

Question 21. The membranous cover of the ovum at ovulation is

() coronaradiata (b) zona radiate () zona pellucida (d) chorion.

Question 22. Identify the odd one from the following
(2) Labia minora (b) Fimbriae (¢) Infundibulum

Question 23. Temperature of the scrotum which is necessary for the functioning of testis is always

(d) Isthmus

around below body temperature.
(a)2°C (b)4°C (c)6°C (d) 8°C

Question 24. Which of the following is correct about mammalin testes?
() Graafian follicles, Sertoli cells, Leydig's cells

() Graafian follicles, Sertoli cells, Seminiferous tubules

) Sertoli cells, Seminiferous tubules, Leyding'scells

{l) Graafian follicle, leyding's cells, Seminiferous tubule

Question 25, The nutrtive cels found in seminiferous tubules are
(a) Leydig's cell (b) atretic follicular cell (¢) Sertoli cells (d) chromaffin cells

Question 26, Serli cels are regulated by the pitutary hormone known as
(a)LH (b) FSH (c)GH (d) prolactin.

Question 27. The head of the epididymis at the head of the testis is called
() cauda epididymis b) vas deferens (c) caput epididymis (d) gubernaculum.

Question 28. Seminal plsma in humans i rich in
(a) fructose and calcium but has no enzymes (b) glucose and certain enzymes but has no calcium
(¢) fructose and certain enzymes but poor in caldurm () fructose, calcium and certain enzymes

Question 29 Prostate glands are located below
(2) gubernaculum (b) seminal vesides (¢) epididymis (d) bulbourethral glands

Question 30. The function of the secretion of prostate gland is to
(a) inhibit sperm activity (b) atract sperms ¢) stimulate sperm activity(d) none of these.

11|Page



Question 31 Lower narow end of uterus is calkd
() urethra (b) cervix (¢) clitori (d) vulva.

Question 32 Barholi's glands are siuated
(a) on the either side of vagina in humans (b) on either side of vas deferens in humans
(¢) on ¢ither side of penis in humans (d) on either side of Falopian tube in humans.

Question 33. In human adult females oxytocin
(a) stimulates pituitary to secrete vasopressin (b) causes strong uterine contractions during parturition
(c)is secreted by anterior pituitary (d) stimulates growth of mammary gland

Question 34. The third stage of parturition is called —after-birth||. In this stage
[ excessive bleeding occurs

() fetusis bomand cervix and vagina contraction to normal condition happens

) fetus s bom and contraction of uterine wal prevents excessive bleeding

[)  placenta s expelled out.

Question 35. Afer birth, colostrum i reeased from mammary gands which i rich in
3) fat and low in proteins (b] proteins and low in fa

[
(¢) proteins, antibodies and low in fat (d) proteins fat and low in antibodies.

Question 36. Spot the odd one out from the following structures with reference to the male reproductive system.

(a) Rate testis (b) Epididymis (c] Vasa efferentia (d) Isthmus
Question 37. Seminal plasma, the fuid part of semen, is contributed by

(] seminal veside fi] prostate (] urethra (i) bulbourethral gland

4 (i)and(i) (0) i) (i) and (i) (e ) ) and () (d) (i) and (iv)

Question 38 humans a the end of the fist meitic division, the male germ cels diferentiate into the
(&) spermatids (b) spermatogonia (¢) primary spermatocytes (d) secondary spermatocytes.

Question 39, How many sperms are formed from a secondary spermatocyte ? (a)4 ()8 (c)2 (d)1
Question 40. How many sperms are formed from 4 primary spermatocytes ? (a)4 ()1 (16 (d) 32

Question 41. In spermatogeness, reduction diision of chromosome occurs during conversion of
[) spermatogonia to primaryspermatocytes

() primary spermatocytes to secondaryspermatocytes

[ secondary spermatocytes to spermatids

(i)  spermatids to sperms

Question 42. Which of the following groups of cels in the male gonad, represent haploid cels ?
(2) Spermatogonial cels (b) Germinal epithelial cels
(c) Secondary spermatocytes (d) Primary spermatocytes

Question 43. The process of release of spermatozoa from Sertoli cells into cavity of the seminiferous tubules is called
(2) spermiogenesis (b) spermatogenesi (¢) spermatocytogenesis

Question 44. The principal tail piece of human sperm shows the microtubular arrangement of (a) 742 (b)9+2 (c)11+2 (d) 13+ 2
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Question 45. Acrosome is a type of
(¢) Isosome (b) fagellum (1) rbosome (d) basal body.

Question 46. Which of the following contains the actual genefic part of a sperm ?
() Whole of i (b) Tal (¢) Middle piece (d) Head

Question 47. The sperms undergo physiologeal muaturation, acquiring ncreased motiity and fetlzing capacty in
(a) seminiferous tubules (b) vasa efferentia (c) epididymis (d) vagina.

Question 48. At what stage of e is oogenesis fntited in a human female !
(a) At puberty (b)During menarche (c) During menopause (d) During embryonic development

Question 49, Ist polar body is formed at which stage of oogenesi ?
(8 Ist meiosis (b) 2nd mitosis (¢) 1st maitoss ~(d) Differentiation

Question 50. Which one is rdeased from the ovary !
() Primary oocyte (b) Secondary oocyte (¢) Graafian follicle (d) Oogonium

Question 51. During oogenest, each diploid cel produces
(a) four functional eggs (b) two functional eggs and two polar bodies
(¢) one functional egg and three polar bodies (d) four functional polar bodies

Question 52. Inoogenesis haploid egg is fertilised by sperm at which stage ?

() Primary oocyte (b) Secondary oocyte (c) Oogonium (d) Ovum

Question 53. Layers of an ovum from outside to inside is
[) corona radiata, zona pellucida and vitelline membrane
) zona pellucida, corona rodiata and vitelline membrane
(| vitelline membrane, zona pellucida and corona radiata
| zona pellucida, vitelline membrane and corona radiata.

_——

Question 54 Which part of ovary in mammals acts as an endocrine gand after ovulation ?

(¢) Stroma (b) Germinal epithelium (1) Vitellre membrane (d) Graafian flice

Question 55. The sex of the fetus wil be dedded at
(a) fertilisation by male gamete(b) implantation
(c) fertilisation by female gamete(d) the start of cleavage.

Question 56. What is true about cleavage in the fersed egg in humans !
(a) It starts while the egg is in Fallopian tube. (b) It starts when the egg reaches uterus.

(¢) It s meroblastc (d) It is identical to the normal mitosis

Question 57. Cleavage differs from mitosis in lacking

() synthetic phase (b) growth phase (c) both (a) and (b) (d) none of these.
Question 58. The solid mass of 8-16 cells formed from zygote after successive mitotic divisions is called

(a) blastula (b) gastrula (c)morula (d) none of these.

Question 59, Implantation takes placeafter of fertilisation.
(a)5days (b) 6 days (c) 7 days (d) 8 days

Question 60. Structure connecting the fetus to placenta is

(2) umbilical cord (b) amnion (0)yolk sac (d) chorion.

Question 61. Which of the following hormones is not a secretory product of human placenta?

(t) Human chorionic gonadatropin (b) Prolactn (¢) Estrogen (d) Progesterone
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Question 62. Urine test during pregnancy determines the presence of
(a) human chorionic gonadotropin hormone (b) estrogen
(d) luteinising hormone.

(c) progesterone

Question 63 In the event of pregnancy, the corpus luteum persits under the influence of
(¢) chorionic gonadotropin

(a)LH

(b) FSH

Question 64, During the development of embryo, wich of the following occurs firt

(a) Differentiation of organ

(b) Differentiation of tissue

(c) Differentiation of organ system (d) Differentiation of cells

Question 65. The structures derived from ectoderm are

(i) pituitary gland
(&) (i) and (i)

1) ) ad )

(i) cornea

(c) (1) and (i)

Question 66. Gastrula is the embryonic stage in which
(b) blastocoel form

(2) deavage occurs

(il kidneys

(iv) notochord

(0) i) and i)

(1) germind layers form

Question 67. In the development of the human body, the ectoderm is responsible for the formation of
(b) nervous system

(¢) lens of the eye

(¢) sweat glands

(d) progesterone.

) vl form,

(d) al of these.

Question 68. The first movements of the fetus and appearance of hair on its head are usually observed during which month of pregnancy?
(¢ Sixth month

(¢) Fourth month

(b) Fith month

Question 69. The early stage human embryo distinctly possesses

(¢) gl

(b) gl sl

Question 70. Delivery of developed fetus is scetificay caled

(c) external ear (pinna) (d) eyebrows.

(d) Third month

(a) parturition (b) oviposition (<) abortion (d) ovulation.
ANSWERS
QUESTIONS | ANSWERS QUESTIONS ANSWERS | QUESTIONS | ANSWERS
1 D 24 C 47 C
2 C 25 C 48 D
3 o 26 B 49 A
4 B 27 C 50 B
5 C 28 D 51 C
6 A 29 B 52 B
7 B 30 C 53 A
8 D 31 B 54 D
9 o 32 A 55 A
10 C 33 B 56 A
11 A 34 D 57 B
12 A 35 C 58 C
13 B 36 D 59 C
14 A 37 B 60 A
15 B 38 D 61 B
16 o 39 C 62 A
17 D 40 C 63 C
18 B 41 B 64 D
19 o 42 C 65 C
20 A 43 D 66 C
21 A 44 C 67 D
22 A 45 A 68 B
23 A 46 D 69 B
70 A
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CHAPTER 3 BIOLOGY (Assertion Reason)

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: In human mak testes are extraabdominal and I in scrotal sacs

Reason: Sootum ads as thermoregulator and keeps testialar temperature lower by 2°C for normalspermatogeness

2. Assertion: Testicular lobules are the compartments present in testes.
Reason: These lobules are involved in the process of fertilization.

3. Assertion: Intersid cel is present in the region outside the seminiferous tubule caled iterstd spaces
Reason: Interstitial cells provide nutrition to the sertoli cells.

4. Assertion: The testes are situated outside the abdominal cavity within the scrotum.

Reason: Muses in scrotum helps to maintain low temperature of testes necessary for spermatogeness

5. Assertion: The bulbourethral gland is a male accessory gland.
Reason: s secretion helps in the lubrication of the penis; thereby faciiating reproduction.

6. Assertion: Each seminiferous tubule is lined onits inside by three type of cells.
Reason: These cells are male germ cells, Sertoli cells and Leydig cells.

7. Assertion: In human male, there are perinal gands near the anus
Reason: Perianal gands secretes sex-atractant pheromone which fifates sexual desire in human.

8. Assertion: Teses are located in the scrotum, outside the coelom.
Reason: A vagind codom partly surrounds the testes in the scrotum.

9. Assertion: Fimbriae are finger-like projections of the infundibulum part of oviduct which is closest to ovary.
Reason: They are important for collection of ovum after ovulation from ovary.

10. Assertion: Fingerike projections appear on the trophoblast caled chorionic vii after implantation
Reason: Chorionic vii are surrounded by the uterine isue and matemal blood.

11. Assertion: Infundibulum is a funnel shaped part closer to ovary.
Reason: The edges of infundibulum helps in collection of the ovum after ovulation.

12. Assertion: The female externd genitaiz indudes mons pubis libia majora and libia minora
Reason: The glandular tissue of each breast is divided into 5-10 mammary lobes.

13. Assertion: Vagina s as copulation canal and ferization canal
Reason: Both insemination and fusion of gametes occur in the vagina of female

14 Assertion: In the testis, permatogenesis occurs in the seminiferous tubules and testosterone secretion takes place from the sertoli cells.
Reason: Testosterone brings growth and maturation of primany sex organs and also development of accessory sex characters
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15. Assertion: Spermatogenesis starts at the age of puberty.
Reason: There is a sghifiant increase in level of gonadotropin releasing hormone at puberty,

16. Assertion: Human male ejaculates about 200 to 300 million sperms during coitus
Reason: Only few reach the isthmus ampullary junction for process of fertilisation.

17. Assertion: The sperm head contains a cap-like structure called acrosome.
Reason: Acrosome s flld with enzymes that help i ferfisation of the ovum.

18. Assertion: A drop in temperature does not affect spermatogenesi
Reason: During temperature drop, the smooth mustes contract and bring the testes doser to the pelic cavity.

19. Assertion: The humanmale ejaculates about 50- 100 million sperms duringa coitus.
Reason: For normd shape and st

20. Assertion: The type B spermatogonia undergo mitosis to form primary spermatocyte. Reason: Primaryspermatocyte completes the firt melotic division leading
to secondary spermatocytes

21. Assertion: The middle piece is caled as power house of the sperm
Reason: The numerous mitochondria coiling around axial filament produce energy for the movement of the tail.

22. Assertion: The regons outside the seminierous tubules are caled interstd spaces which- contain Leydig cell.
Reason: Leydig cels synthesise and secrete testinlar hormones caled androgens

23. Assertion: Primary spermatocytes of testes are haploid.
Reason: These are formed by meiosis] in the spermatogonia

24. Assertion: Stem cells possess the property of totipotency.
Reason: These cells can give rise to any type of cells.

25. Assertion: At puberty, human male develops secondary sexual characters.
Reason: At puberty, there i decreased secretion of testosterone in male

26. Assertion: Head of sperm consists of acrosome and mitochondria.
Reason: Acrosome contains spiral row of mitochondria.

217, Assertion: In a Graafian follcle, the primary oocyte and the folicular cells may be regarded as sibling cells.
Reason: Both arise from the same parent cell the oogonium by mitotic division.

28. Assertion: The shape of the uterus is like an inverted pear
Reason: The inner glandular layer that lines the uterine cavity is called as myometrium.

29. Assertion: Fallopian funnel of oviduct has finger-like fimbriae.
Reason: Grain filide of ovary is with secondary oocyte hanging in cavity caled antrum.

30. Assertion: Production of FSH increases, whie that of LH decreases in the owulation phas. Reason:
Due to decrease in the level of LH, ovulation (1eeasing of ova) takes place

31, Assertion: Graafian follicle ruptures at the mid of menstrual cycle releasing the ovum. Reason: Both LH and FSH attain a peak level at the middle of cycle.

32. Assertion: Progesterone is required for maintenance of the endometrium.
Reason: Endometrium is essential for implanation of embryo.
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33. Assertion: The endometrium undergoes cyclial changes during menstrual cycke
Reason: The myometium exhiits strong contractions during delvery of the baby.

34. Assertion: Menstrual phase is abo caled shedding tears of lost ovum.

Reason: In the menstual phase, cast of endometid fning along with ovum takes place due to reduced tire of oestrogen and progesterone.

35. Assertion : Penefration of sperm into ovum s a chemical process.
Reason : Acrosome of sperm secretes a lytic enzyme hyaluronidase which dissolves vitelline membrane of ovum.

36. Assertion: Se of breasts increases &t puberty in human female
Reason: Prolactin secretion starts at puberty.

37. Assertion: During ferization only head of spermatozoa enters egg
Reason: If several spermatozoa lit the egg at same time, al can enter the egg

38. Assertion: Corpus luteum degenerates in the absence of fertilization.
Reason: Progesterone level decreases.

39. Assertion: Mammalian ova produces hyaluronidase
Reason: The eggs of mammal are microlecithal and teloecithal

40.  Assertion: Ovum retains most of the contents of the primary oocyte and is much lartger than a spermatozoa
Reason: Ovum requires energy to go about in search of a spermatozoa for fertilisation.

41. Assertion: Not al copulation leads to pregnancy

Reason: Fertilisation can only occurif the ovum and sperms are transported simultaneously to the ampullary isthmic junction.

42.  Assertion: Implantation s the process of attachment of blastocyst on uterine endometrium.
Reason: Implantation is controled by trophoblast and occurs by decidual cel reaction

43. Assertion: Placenta is an endocrine gland.
Reason: It secretes many hormones essential for pregnancy.

44, Assertion: A woman passes out hCG in the uine during pregnancy
Reason: The presence of hCG in urine is the basis for pregnancy test.

45. Assertion: Brea feeding during il period of infant growth s recommended.
Reason: Colostrum contains several antbodies, essential to render immunity in newhborns

46.  Assertion: During pregnancy, the levels of hormones like estrogens and progesterone are increased.
Reason: The increased production of these hormones is essential for foetal growth.

47, Assertion: Vigrous contraction of the uterus at the end of pregnancy causes expulsion. Reason: The stimulatory reflex between the uterine contraction and oxytocin results in

weakening contractions.

48. Assertion: There is generly monospermy in most of animaks
Reason: Vitliie membrane of ovum checks polyspermy

49. Assertion: Al Metatherian are placentd mammals
Reason: Al placentdl mammals have menstrual cycle
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50. Assertion: Plcenta in addition to connection with mother and foetus is a ductless gland. Reason: lreleases human gonadotropins

51. Assertion: Embryonic development proves intertelationship and common ancestory of metazoans
Reason: It involves similar sequence of five dynamic processes during development

52. Assertion: In morila stags cels diide without increase n sz
Reason : Zona pelucida remains undivided tl cleavage is complete

53. Assertion: The embryo with 8 to 16 blastomeres i caled @ morula
Reason: The morula continues to divide and transforms into trophoblast.

54. Assertion: Parturition is induced by neural signal in maternal pituitary.
Reason: At the end of gestation period, the matemal pitutary releases prolactin which causes  uterine contractions.

SOLUTION

L (3 In human male one pai testes are present in thin waled skin pouches caled scrotal sac (so are extraabdominal hanging from lower abdominal weal between the legs. Scrota
sac act a5 thermoregulators and keeps the tesfular temperature 2°C lower than body temperature for normal spermatogenesis as high abdominal temperature kil the
spermatogenic fisue

L (d) Testicular lobules are the compartments present n the testes that are not involved in the process of ftization as whole. Fusion of male and female gametes i calbd ferization

3 () Leydigcells, also known as interstitial cells, are found adjacent to the seminiferous tubules in the testide They produce testosterone in the presence of hteinizing hormone (LH).

4 [2) The testes are situated outside the abdominal caviy within a pouch caled scrotum. The scrotum helpsin maintaning low temperature of the testes (225 °CJ lower than the
normd internal body temperature which i necessary for spermatogenesis

5 (3 Bulbourethra gland, abo caled Cowpers Gland, ether of two peashaped gands in the male arelocated beneath the prostate gland ai the beginning of the intemal
portion of the penis These are responsible for adding fluids to semen during the process of ejaculation, thereby faciltating the process of reproduction.

6. (d) Each seminiferous tubule is lined on its inside by two types of cells called male germ cells (spermatogonia) and sertoli cells. The male germ cells undergo meiotic divisions finally
leading to sperm formation, while sertoli cells provide nutrition to the germ cells. The regions outside the seminiferous tubules caled intersitdl spaces, contain small blood vessels and
inerstfel cell or Leydig cels. Leydig cels synthesie and secrete testiular hormones caled androgens.

T, (d) Periena gland are found in rabbit not in human beings These are a pair of dark elongated scentglands lying behind the cowper’s glands These are sex atractant secreting
gands, fs smell serves as sex afractant for the female

8 () Vaginal codlom party surrounds the testes in scrotum in a wrong statement because vagina is the partof extemal genitala (vulva) in the female reproductive system and scrotum
I a sac ke structure n wrhich testes are suspended.

9 () The ends of the falopian tubes dose to the ovaries are covered with fnger ke projections caled fimbriae Each of these fimbriae are covered with tny hair lke projections
caled clia When an egg cel ireleased from the ovary, it is swept into the fallopian tube by the cilia of the fimbriae.

10 (b) After implantation, fngerlike projections appear on the frophoblast caled chorionic i which are surrounded by the uterine tissue and maternal blood. The chorionic villiand uterine
tissue become interdigtated with each other and joinfly form a stuctural and functional wnit between  developing embryo (foetus) and matemal body caled placenta

1. (b] In human females each fallopian tube extends from the periphery of each ovary to the uterus the part closer to the ovary s the funnel shaped infundibulum. The edges
of the infundibulum possess finger-ike projections caled fimbrize wrhich help in collction of the ovum after ovulation

1 (7 The female external genitaia fnclude mons pubis lsbia majora, lsbi2 minora, hymen and cltori. Mons pubis is a cushion of fatty tissue covered by skin and pubic hair. The labia majora
are fleshy patches of
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fisue, which extend down the mons pubis and surounds the vagina opening The labia minora arepaired folds of fssue under the lbia majora A functional mammary
gand s charactersic of al female mammals. The mammary glands are paired siructures (breasts) that contain glandular tsue and variable amount of fat. The glandular tissue of
each breast is divided into 15-20 mammary lobes containing clusters of cells called alveoli.

(d) Vagina is the tubular female copulatory organ. Passageway for menstrual fow as wel as birth canalVagina receives semen from male during mating but fertilization (fusion of
gametes) occurs in fallopian tube.

(d) In the testis, spermatogenesis occurs in the seminiferous tubules and testosterone secretion takes place in the infersifd cels. Testosterone brings growth and maturation of secondary
sex organs. |t o brings about development of secondary sex characters

(4) Spermatogenesis starts at the age of puberty due to signifiant increase in the Gonadotropin Releashg Hormone (GnRH),

() The male releases large number of sperms inside female reproductive tract to increase chances of fertilisation.

(b) Acrosome contains enzymes that help the sperm penetrate the ova during the fertilisation process.

(i) The normal temperature of the testes in the scrotum is about 2-25 °C lower than the internal body temperature. When the body is chilled, the smooth muscle contracts and
brings the testes closer to the pelic cavy. This movement towards the pelvc cavity alows the testes to absorb heat from the rest ofthe body so that the spemm cels
do not become chiled and gt optimum temperature for spermatogeness

(d) The human male ejaculates about 200 to 300 million sperms during a coitus out of which, at least 60 percent sperms must have normal shape and sze and ateast 40 percent of
them must show  vigorous motily for normal ferify.

(b) Type B spermatogonia undergo mitosis to produce diploid intermediate cells called primary spermatocytes These cels further undergo fist meiotic or reductional division
to give 1ise to haploid secondary spermatocytes

(@) The middle piece of human contains mitochondri coled round the avd flament caled mitochondrial spirdl They provide energy for the movement of the
sperm. So 1 i5 caled as the ‘powerhouse of the sperm.

(b) Each testicular lobule contains one to three highly coiled seminiferous tubules in which sperms are produced. Each seminiferous tubule is e on fs inside by two types of cels
caled male germ  cels (spermatogonia) and sertoli cells. The male germ cells undergo meiotic divisions finally leading to sperm formation, while sertoli cells provide nutrition to hte germ
cells. The regions outside the seminiferous tubules caled intersifd spaces contain small blood vessels and intersid cels or Leydig cels These cels synthesie and secrete tetinlar
hormones caled androgens.

(d) Primary spermatocytes of testes are diploid and formed by mitotic division in the spermatogonium.

(8) Stem cels have the property to give rie to any type of cellissue

) Puberty in human male is controlled by male sex hormone testosterone which i secreted by interstitil or leydi cells oftestes. So, secondary sexual characters develop and
at puberty, secretion of testosterone is increased.

() Head of a sperm has acrosome but the spiral row of mitochondria are present in the mid (connecting) piece of the sperm

(3) Primary oocyte and folide cels both arise from the Graafian flide by mitosis cel division. Hencethese are regarded as the sibling cells.

(c) The uterus s single and it is also called womb. The shape of the uterus is like an inverted pear. The wal of the uterus has three layers extemal thin membranous perimetrium, middle
thick layer of smooth myomefrium and inner gandular layer of endometrium.

(b) Infundibulum is funnel shaped end of fallopian or oviduct. The funnel is called oviducal funnel or fallopian funnel. Its free174 Assertion Reason Question Bank end bears a number of finger
like processes caled fimbriae, but graafian fllce of ovary & with secondary oocyte hanging in carty, calked antrum.

(¢) In fertility phase/ovulation, production of FSH decrease, while that of LH increases. It causes ovulation. The ovum i drawn into fallopian tube. It s viable for two days when
frfsation can occur.Ovulation takes place between 10th-14th day. Two characteristics of the fertilty phase that help in fertilisation are : (i) Uterine movement help in the spread of sperms in
female reproductive tract. (i) Cilary movements in the epitheium of fallopian tubes for bringing in the ovum.
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(a) Graafian follicle s formed due to increase in FSH and ruptures due to rise inlevel of LH during middle of menstrual cycle

(b) Progesterone prepares the uterus for pregnancy. Afer ovulation occurs the ovaries stat to- produce progesterone needed by the uterus. Progesterone causes the uterine lining or
endometrium to thicken. This helps to prepare a supportive environment in the uterus for a fetlized egg

(b) The wal of the uterus has three layers of tisue The extemal thin membranous perimetrium, middle thick layer of smooth muscle, myometrium and inner glandular layer called
endometrium that lines the uterine  cavity. The endometrium undergoes cydial changes during menstrual cyde whie themyometrium exhibits strong contraction
during the delivery of the baby.

i) Menstrual phase is the phase of menstnal flow which continues for 35 days and involves discharge of blood along with casting off endometrial lining due to reduced titre
of both estrogen and progesterone. Menstrual phase s o caled funeral of unfertized egg or shedding tears of lost ovum. First day of menstrual phase is also considered to
be first day of menstrual cycle.

(1) Penetration of sperm i a chemical mechanism. In this acrosome of sperm undergoes acrosomalreaction and releases certain sperm lysins, which dissolve the egg locally
and make the path for the penetration of sperm lysins which are acidic proteins. These sperms lysins contain a ysing enzyme hyaluronidase which dissolves the hyaluronicacid polymers in the
intercellular spaces which holds the granulosa cells of corona radiata together; corona penetrating enzyme and acrosin. Then it dissolves the zona pellucida. Only sperm nucleus and middle
piece enters the ovum.

(b) In female, breasts sie increases after puberty under the stimulation of estrogen. Size of breasts isfurther increased during pregnancy and after chidbirth under the stimulation of
prolactin hormone.

(¢) During frtization, only one sperm head enters into ovum and remaining parts of body degeneratesf several spermatozoa hit the egg at same time, even then only one can get entry
into egg because after entry of one sperm, the egg becomes impervious to other sperms

(b) In female, graafian flice forms corpus luteum after ovulation. The cels of corpus luteum are caled uteal cels The cytoplasm of hied cels have yelow gramules caled hitein
which secrete the hormone progesterone to maintain pregnancy iffertilization takes place. In the absence of fertilization, corpus luteum degenerates and forms corpus albicans and there
i decrease in progesterone level as el

(d) Hyaluronidase, a hydrolytic enzyme is an acrosomal content in mammalin sperm. It helps at the fme of ferfization during the penetration of the sperm into the ovum.
Based on the amount of yolkmammalin eggs are decthal means egg without yolk Microlecthal eggs contain very it yolk eg, seaurchin, starfish. Onthe basis of distribution
of yolk telolecithal eggs are those eggs in which the yolk, is concentrated towards the vegeta pole and cytoplasm and nucleus [ near the animal pole eg, birds and reptiles.

(c) Sperm needs energy to move about in female tract, so that fertilisation of ova takes place.

() Al copulation do mot kad to Frtllsation as the synchronisation of sperm and ova reaching the fallopian tube isimportant.

(b) The process of attachment of the blastocyst (mammalin blistule) on the endometrium of uterus iscalled implantation.

(b) Placenta is an endocrine gland that is present only during pregnancy. It is responsible for production of various hormones like human Chorionic Gonadotropin (hCG), estrogen,
progesterone, human placental xctogen (hPL)

(b) The chorionic cells secrete a hormane called human Chorionic Gonadotropin (hCG), which resembles and takes over the job of pituitary LH during pregnancy. hCG maintains
the corpus luteum and stimulates it to secrete progesterone.

(&) Colostrum s rich in antibodies, which s essential for new born babies

(b) During pregnancy, the levels of hormones le estrogen, progestrogens, cortso, prolact, thyroxing etc, are increased several folds in the maternal blood. Increased production of these
hormones is essential for supporting the foetal growth, metabolic changes in the mother and maintenance of pregnancy.

(¢) Vigorous contraction of the uterus at the end of pregnancy causes parturition. Parturition is induced by a complex neuroendocrine mechanism. The signals for parturition originate from the
fully developed foetus and the placenta which induce mild uterine contractions called foetal ejection reflex.

(b) Entrance of a singe sperm into an oocyte is caled monospermy generdly found in most of animals Corticd granules are extuded in the perieline space by exocytosi
and some of these are afached along inner surface of vitelline membrane which now thickens and becomes impervious to any other sperm entry. It i now caled fertlzation
membrane. It prevents polyspermy.
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£, (o) Metatherians are pouched mammals or marsupials, whereas eutherians are placental mammals withwel developed placenta

0 (o) Placenta s a ductless endocrine gand which produces various hormones fke human Chorionic Gonadatropin (hCG), estrogen, progesterone, human placental lactogen

(heL)
(

) Embryonic development includes a definite series of phases which are fundamentally similar in all sexually reproducing organisms, and transform a one-celed zygote to a multicelula

and fuly formed developmental stage tll hatching or birth. Such a remarkable similarity of embryonic development proves that all metazoans are interrelated and have common ancestory.

Embryonic development involves five dynamic changes and identfiable processes which are - gametogenesi frlnation, deavage, gastnilationand organogenesis

5. [s) Morul involves cleavage of cels tl 32 cel stage is formed. It s sil surounded by zona pellucida

5. (c) Cleavage starts as the zygote moves through the isthmus of the oviduct towards the uterus and forms 3, 4, §, 16 daughter cell calkd blastomeres. The embryo with 8 to 16 blastomeres

i calkd a morula The morula continues to divide and transforms into blastocyst as it moves furither into the uterus.

5. (d) The process of devery of foetus (childbirth) is caled partriton. Parturtion is induced by a complex neuroendocrine mechanism. The signals for parturition originate from the fully
developed foetus and the placenta which induces mild uterine contractions called foetal ejection reflex. This triggers release of oxytocin from the maternal pituitary. Oxytocin acts on the uterine
muscles and causes stronger uterine contractions which in turn stimulate further secretion of oxytocin. The stimulatory reflex between the uterine contractions and oxytocin secretion continues

resulting in stronger and stronger contractions. This eads to expulsion of the baby out of the uterus through the birth canal

CASE STUDY BASED QUESTION

The average duration of human pregnancy is about 9 months which is called the gestation period. Vigorous contraction of the uterus at the end of pregnancy causes expulsion / deliery of the
foetus. This process of delivery of the foetus (childbirth) is called parturition. Parturition is induced by a complex neuroendocrine mechanism. The signals for parturition originate from the fully developed
foetus and the placenta which induce mild uterine contractions caled foetal ejection refler. This triggers the release of oxytocin hormone from the maternal pituitary gland. Oxytocin acts on the
uterine muscle and causes stronger uterine contractions, 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 the uterus through the birth canal — parturtion. Soon after the infant sdelivered, the

placenta is also expelled out of the uterus.

| Thebirth of a baby is known as

¢ Micturition b.Parturition ¢. Child d. Oxytocin
i Whena fully developed baby is not naturally delivered by the mother, it could be due to the -

¢ Non-secretion of Oxytocin b. Excess secretion of Oxytocin

¢ Wide bith cana d. None of the above

i Soonafter the infant is delivered, the placentais also expelled out of the uterus, because
¢ The infant requires the placenta to be alive
b After the birth, there is no role for the placenta
¢ Placenta is a part of the infant
{ None of the above
i Oxytocin is known as the chid bith hormone as wel as the
¢ Urine regulating hormone b. Milk ejection hormone
¢. Milk producing hormone d. None of the above
1. Assertion: Release of oxytocin s essential for the child birth after he complete development of the foetus

Reason: Premature release of Oxytocin leads to the birth of a pre-mature baby.

Answers: 7 .i. b.ii. a.iii. b. iv. b. v. b.
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CHAPTER-4 REPRODUCTIVE HEALTH

ASSERTION REASONING QUESTIONS

These questions consist of two statements each, printed as Assertion and Reason. While
answering these questions you are required to choose any one of the following four responses.

A)
B)

0
D)

1.

Both Assertion and Reason are true and the Reason is correct explanation of the
Assertion.

Both Assertion and Reason are true but the Reason is not a correct explanation of the
Assertion.

Assertion is true but the Reason is false.
Both Assertion and Reason are false

Assertion: Use of condom is a safeguard against AIDS and sexual diseases besides checking pregnancy.
Reason: Condoms are physical bariers preventing body fuid of two partners to come in contact

Assertion: CopperT is an effective [UD commonly used by urban Indian women,
Reason: Copper —T stops the transport of sperms tl the ampullary isthmic junction

Assertion: CDRI Lucknow has developed MalD which i non steroida, once a week pil
Reason: Hormona confraceptives help to baance the hormonal level in body for properfunctioning of gonads

Assertion: ARTs are avaiable for childless couples to have a baby but al cannot afford.
Reason: These are very speciaized, costly techniques performed by specialis and these faclés are avalable in some ces only.

Assertion: Copper —T i efective contraceptive used by women.
Reason- Copper ions reduce the motity and fetliing capacly of sperms icrease phagocytosis of sperms inside the uterus hence prevent conception

ANSWERS-

A) Both Assertion and Reason are frue and the Reason is correct explanation of the Assertion

C) Assertion s true but the Reason is fale,

D) Both Assertion and Reason are false

A) Both Assertion and Reason are frue and the Reason is correct explanation of the Assertion

B) Both Assertion and Reason are tue and the Reason is not the cormect explanation of the
Assertion.

CASE BASED QUESTIONS
REPRODUCTIVE AND CHILD HEALTH CARE PROGRAMME-

India was the first country in the world to adopt an official population policy and launch offiial family planning programme way back in 1952 which remas the mainstay of family
planning eforts During fiseary years the programme focused on the health rationale of fmily planning Family planning as astrategy for population stablization receved attention
only after 1971 population census. This rategy resulted in an increase in the proportion of couples effectively protected from 12.4 percent during 1971-72 to 46.5percent during 1995-
96 but remained stagnant during 199596 through 2003-04 and decreased to 404 during 201011, After the launch of the National Rural Health Mission in 2005, the
ofcalfamily planning programme has been subsumed in the reproductive and chid health component of the Mission. However, universal adoption of smal family norm
dl remains a distant dreamn in IndiaDuring 200708, only about S4percent of the curently married women aged 15-49 years or their

22|Page



hushands were using a contraceptive method to regulate their fertilty and the contraceptive prevalence rate appears to have stagnated after 2004 Moreover, contraceptive practce in India

is known to be very heavily skewed towards terminal methods which mean that contraception in India is practiced primarly for birth limitation rather than bitth planning,

Reproductive and Child Health Care programme i a comprehensve secor wide fagship programme, under the umbrela
of the Govemment of Indas (Gol) Nafond Heath Mision(NHM] fo delver the RCH targets for reducton of matenal and ifant muortalfy and tota fertfty

rates.

Components of RCH Programme: Womens heath sae mothethood (ncuding safe management of unwanted
pregnancy and aborion womens development Chid heath (chid survival and chid development]. Adolescent Heath (sexualty development, adolescence

educatonand vocational component]

11 What is the ful form of RCH?
4 Reproductive and Chid Heath Care
B Reproductve and Chid Heath progamme
(] Reproductve and Chid Heath Care programme
D) Reproductve and Chid Healh

12 Mention which of the folowing is not a major task under RCH progiammes?
i) Creafng awareness about reproduction related aspects
B Providing faclites and support for bulding reproductvely heatthy socity.
(] Sex determination of the unbom.
D) Althe above

13 RCH 4ko aims to create awareness about problems due to uncontroled population growth because-
§ Tt increases cases related to sexual abuse and sex reiated crimes,
B It increases various socil evls tke poverty, unemployment
(] It increases the rate of basic requirenents ke food, shelier and clothing
D) Althe above

14 According to 2001 census report, the populaton growth was stil around percent
at which our population could double in years
§ 1733 B) 18 33 € 17,35 D] None of the above

15 Assertion: Human population now doubles every 35 years as against 200 years in 1600-1800.
Reason: Rapid increase is due to better health facilities and food resources.

Both Assertion and Reason are true and the Reason is correct explanation of the Assertion.

Both Assertion and Reason are true but the Reason is not a correct explanation of the Assertion.

Both Assertion and Reason are false. (Answers- 11D, 12:C, 13D,

A
B.
(. Assertion is true but the Reason is false.
D.
14A 154)

CONTRACEPTIVES-

Contraception s defned as the intentional prevention of conception through the use of variousdevices sexual practices chemicals drugs or surgical procedures
Thus any devie or act whosepurpose is to prevent @ woman fom becoming pregnant can be considered as a contraceptive. The different types of

Contraceptive ijection.

contraception-
o Cap
o Combined pil Contraceptive patch
e Condoms Diaphragm.
o Confraceptive implant Female condoms
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o In India over 139 milon women and gils now use a modem method of contraception, it furthersaid The report said 320 milion women and gifs in
the words 69 lowest-income countries now have access to famly planning according to new fgures released by Famiy Planning 2020(FP2020)

21 What are the different reasons due to which contraceptive are used?
i) To keep space between the chidren.
B To delay or avoid pregnancy/ pregnancy related compleations
(] To avoid other problems lke painful menstruatons, skin problems PCOD, etc
D) Althe above
22 Which of the folowing is not a characteristc feature of an ideal contraceptive?
A 1t should be cheap and easly avalable
B It should interfere with sexual drive of user
(] It should be effective with least side effects
D) Althe above

23 Govemment through RCH has promoted smal familes to overcome the problems associated with population explosion in our county through various
means. Which of the folowing options is not aneffort by the Govemment and RCH -

i) Statutory rasing the marriageable age of fernale to 18 years and that of males to 21 years
B Medi showing happy couple with many chidren
(] Popularsing sogans lke HUM DO HUMARE DO and urban working couples are adoptingone chid norm.
D] Incentives gven by govemment to people wih smal familes
24 Which of the folowing is not used as a contraceptive by fermales?
4 TubectomyB] Female Condoms C) Imphants D] Cemical caps

15 Assertion: Amniocentess is often misused detect the sex of the unborn baby.
Reason: Amniocentess s meant for determining the chromosomal/genetic disorders in the fetus, but isbeing used to determine the sex of the fetus so that female fetus
may be aborted.

A Both Assertion and Reason are true and the Reason s correct explanation of the Assertion.
B Both Assertion and Reason are true but the Reason is not a correct explanation of the Assertion.
(. Assertion is true but the Reason is false.
D, Both Assertion and Reason are false.

= (ANSWERS- 21D, 22B 13- B 14A 154)

3. CONTRACEPTIVES-
Awide range of contraceptives are available today to avoid pregnancy. The major categories of contraceptives include natural/ traditiona barier, [UDs, ord contraceptives, inectable
implants and surgical methods The natwal / traditiond method includes periodic abstinence, withdrawal or coitusinterruptus, lactational amenorrhoea. Barier methods (usage
of condoms, diaphragms, cervical caps and vauts) [UDs (nfra Utere Deviees) plls (oral contraceptives) and sterliration by surgical methods (tubectomy and vasectomy) all are
included in the artificial methods of contraception. [UDs and pils are the hormonal methods of contraception.

31 Which according to your knowledge of menstrual cycle are safe days for unprotected sex without having fear of conception?
i) Between day 1 to day 10 of mmenstrual cycle and then between day 20-day 30 of menstrual cycle
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B Between day 1 to day 9 of menstrual cycle and then between day 18 - day 30 of menstrual cycle
(] Between day 1 to day 12 of menstrual cycle and then between day 20- day 30 of menstrual cycle
D) None of the above
32 Insome females just after the child birth, during the breast feeding phase, there is a phase of the absence of menstruation. This fully prevents conception.
o) Tre B) Fake C) Nt sure
33 Which is not the characterisic feature of Natural methods of contraception?
i Very eflectie BJ No chances of fallre when used. C) None of the above D) Both A and B

34 Which of the following is not a characterisic feature of Diaphragms cervical caps and vaults
i) Theseare used by females
B Theseare reusable
(] These block the entry of sperms through the cervix
D) These are effective only when used with spermiidal creams jelies and foams.
35 Assertion: [UDs are an ideal and most widely used contraceptive for the females in India.
Reason: It gives freedom to males to take decision about delaying of pregnancy and /or space children for a period of 3-5 years.

#)  BothAssertionand Reason are true and the Reason is correct explanation of the Assertion.
B Both Assertion and Reason are true but the Reason is not a correct explanation of the Assertion.
(| Assertion is true but the Reason is false.

)] Both Assertion and Reason are false.

(ANSWERS- 3.1-B, 3.2- A, 3.3-D, 3.4-D, 3.5- C)

4. MEDICAL TERMINATION OF PREGNANCY (MTP)

Intentional or voluntary termination of pregnancy is caled medical termination of pregnancy. Medicaltermination of pregnancy i abo termed as induced abortion. MTPs
are used to get rid of unwanted pregnancies and the pregnancies which could be harmful or fatal to the mother or to the foetus or both. M'TPs are safe up to 12 weeks ie. the first trimester
of pregnancy. Government of India legalzed MTP.

Neary 45 to 50 miion MTPs are performed in a year al over the world which accounts to 1/5th ofthe total number of conceived pregnancies in a year
Every day 13 women de in Inda due to unsafeabortion-reiated causes. Neary 64 millon pregnances are terminated every year in Inda Unsafeaborton,
the third leading cause of matemal deaths in the country, contrbutes eight per cent of alsuch deaths annualy.

41" Underwhichconditionsitisnotlegaltoperform MTPupto 12 weeks of pregnancy?
4 When the continuation of pregnancy is dangerous for the life of mother.
B When continuation of pregnancy is dangerous for the life of father.
(] In case of pregnancy due to rape.
D] Incase of chromosomal / genefc defect in foetus
42 T MTP s performed after it is detected that the sex of the foetus is female then i is known as-

i) Female foetiide B) Amniocentests
C) Threatened abortion D) None of the above
43 MTP can imbalance-
4} Population in a country B) Sex ratio C) Bith rate D) IMR

44 In which year Government of India legalied M'TP?
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A) 1975 B) 1991 0 1971 D) 1981

45 Assertion: MTP is not to be performed after first trimester.
Reason: In second trimester, the maternal and foetal tissues are infricately inter digited that MTP can lead to excessive blood loss and death of mother.
i) BothAssertion and Reason are true and the Reason is correct explanation of the Assertion.
B Both Assertion and Reason are true but the Reason is not a correct explanation of the Assertion.
(] Assertion is true but the Reason is false.
D) Both Assertion and Reason are false.

(ANSWERS-4.1-B, 4.2-B, 4.3-B, 4.4- C, 4.5- A)

5. SEXUALLY TRANSMITTED DISEASES: STDs constiite a major public heakth problern for both developing and developed countries. The
emergence of HIV infection has increased the importance of measures aimed at control of STDs. A proper understanding of the pattems of STDs prevaling in different geographic regions
of a country is necessary for proper planning and implementation of STD control strategies. It s with this aim that the authors have reviewed the relevant published literature from India
over the past 25 years.

To sum up, bacteril STDs le chancroid and gonorrhea are showing a dedining end, but the virl STDs ke herpes genitds and condylomata acuminata are showing upward
trend. There & a dedine in thenumber of patients with STDs atiending the hospil VWhether this s due to an actual decrease in the incidence of STD or due to other factors
is uncertain. The increased availabiity of faciltes for treatment of STDs at peripheral centers might be a factor leading to a decline in the number of patients with STDs approaching higher centers
like the teaching hospital where this study was undertaken. The emphass on the syndromic approach to the management of STDs might have increased the accessibility to healthcare for
these patients with STDs. Awareness about HIV and fear of contracting the STDs are liey to have infuenced the risktaking behavior of people, thereby reducing the lielihood of
being infected with STDs Another factor to be considered is the widespread use of antibacterials, including quinolones and the new macrolides, for the treatment of other diseases. This can
reslt in partil treatment or modifed course ofthe bacterid STDs thereby leading to apparent reduction in the total number of cases of STDs attending STD dlinis as wel as a
decrease in the proportion of bacterl to viral STDs

51 Which of the following is not a bacteril STD?

i Syphils  B) Gonorrhea C) Herpes genitali D) Chlamydiasis
52 Choose the odd one out-

i Genial herpes B) Genitdl warts C) Trichomoniass D) Hepats B
53 Which of the following symptoms is not seen in case of an STD?

i) Slght pain in gentdls  B) Sweling in the genitals
C] Itching and fhid discharge from the genitalk D) Redness/discoloration in the genitds
54 Which of the following is not a complication which arses when STDs are not freated on time?

§ PD B) Infertlity C) Cancer of the rectum D) Sl births
55 Assertion: Persons in the age group between 15-24 years is more vulnerable to sexually transmitted infections.
Reason: Peoplein reproductive age get sexually transmitted infections during sexual intercourse with their partner.

A} Both Assertion and Reason are true and the Reason is correct explanation of the Assertion.

B BothAssertionand Reason are true but the Reason is not a correct explanation of the Assertion.
(] Assertion is true but the Reason is false.

)] Both Assertion and Reason are false.
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(ANSWERS-5.1-C, 5.2- C, 5.3-D, 5.4-C, 5.5-C)

6. ORAL CONTRACEPTIVES
Ora Contraceptives are i the forrny of pils that are either progestogens | progesterone) or a progestin-estrogen combination. These are female contraceptives administered for 21
days in a month Sahel iswords frst and only oral non steroidal confraceptve pil Sahel aka Cenichroman [ormeloxfene30mg) is the onjy non—steroidal pll
with zero side eflects avalable in the world The Govenment ofIndia guidelnes for Emergency Contraception recommend use of Levonorgestrel (progestogen
ony)NG 075 mg as a "dedicated product" for eflective emergency contraception. The Drug Controler ofindia has approved only Levonorgestre! for use as ECP.

61 OCs are taken for a period of ___days staing within the first days of menstrual cyde and after a gap of
__ daysduring which menstruation occurs it i repeated every month. fillin the blanks )
ALT5B5T 0 Q57 D) None of the above

62 Sahel- an OC has the following features- It & non steroidal It has many side effects It is once a wreek pill. It has low contraceptive value.
o) True B) Fake C) Nat sure

63 Which is not true about the mode of action of OC!
i) Theyinhibit ovulation.
B They suppress sperm motiiiy and fetiizing capaciy of sperms
(] They alter the qualty of cervical mucus to retard sperms
D) Theyinhibit implantation.
64 OCs contain -
i) Progesterone only
B Acombination of oestrogen and progesterone
(] None of the above
)] Boththe above
65 Assertion: Emergency contraceptives are used to avoid pregnancy due to casual unprotected sex or due to rape.
Reason: These are very effective if given within 72 hours of unprotected sex.

4 Both Assertion and Reason are true and the Reason is correct explanation of the Assertion.
B Both Assertion and Reason are true but the Reason is not a correct explanation of the Assertion.

(] Assertion is true but the Reason is false.

)]  Both Assertion and Reason are false.

(ANSWERS- 6.1-C, 6.2-B ,6.3-B ,6.4-D ,6.5-A )

Competency Based Questions-

7. INFERTILITY: A frge number of couples al over the world including India are infertle ie, they areunable to produce children inspite of unprotected sexual co-
habitation. In' the opinion of the IndianSockty of Assisted Reproduction, about 10 to 14 % of Indians are inferfle which amounts to about
275 miion couples strugging with ther dreams of statng a fimly and rasing a chid Femakinferty - 30-40% Mae infertlty- 30-40%. The reasons
for this could be many—physical congenita diseases, drugs, immunological or even psychologiee
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General Citises of Infertiity Spetazed health care wits (ifeliy cics etc) could help in diagnosis and corrective treatment of some of these

disordersand enable these couples to have chiden However, where such corrections are not possible the
couples could be assited to have children through certain specd techniques commonly known asassited
reproductive technologs (ART), Al these techniques require extremely high precsion handling by speciized
professionalsand ~ expensive  fstrumentation.  Therefore, these facites ~ ave presently available only in very few
centres in the country. Obviously their benefits are affordable to only a fimited number of people

Emotiond, rligious and socid factors are aso deterrents in- the adoption of these methods. Since the ultimate aim
dia we have so many orphaned and destitute children, who would probably not survive till maturity, unless taken care of Our laws permit legal
ethods for couples looking for parenthood.

Unexplained
factor
2056

71 A woman has blockage in fallopian tubes which cannot be teated Which ART would you suggest tothis couple for becoming parents?
#)  GIFT (Gamete Intra falopian fansfer
B ZIFT (Zygote inra falopian ransfer]
(J IUT (Intra uterine transfer)
D) Anyofthe above

72 Amale who cannot produce sufficient number of motile and functional sperms can have a baby by adopting which technique ( suggest the best and cost effective
technique)-

i GIFT (Gamete ltra flopian ransfer)

B ZIFT (Zygote intra falopian tansfer)

( ET (Embryo transfer)

D) Al of the above

73 Acouple produces functional gametes but the female is unable provide conditions for fertilization of gametes .Which technique would you suggest to the couple to have a
baby?

i) GIFT (Gamete Intra falopian ransfe)

B ZIFT (Zygote intra falopian fransfe)

() Al (artificial insemination)

D)  None of the above

74 Observe the following graph.The TFR ( total ertility rate ) is declining on our country from 2007- 2018.Which of the folowing s a reason for infetly in India?
Fertility rate across India from 2008 to 2018 (number of children born per woman)

3.5

2.27 2.24 200

£

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source Additional Information:
Warld Bank India; 2008 to 2018
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4 Psychological problems B Immunological problems
CJ Congenita problems D) Al the above
75 Assertior: Women in India are often blamed if a couple s child lss

Reason: In amale dominating society like ours, women are blamed whereas problem always lies with the male partner.

§) Both Assertion and Reason are true and the Reason is correct explanation of the Assertion.

B Both Assertion and Reason are true but the Reason is not a correct explanation of the Assertion,
() Assertion is true but the Reason is false.

] Both Assertion and Reason are false.

(ANSWERS-7.1-C,7.2-A,7.3-B ,7.4-D ,75-C)
8. SURGICAL METHODS: Observe the given picture and answer to the following questions:

\ YR &

Figure 4.4a Viscectony Figure 4.4 (B) Tubecto=y

81 Awoman went to the doctor for permanent contraceptive method as she already has two children. The doctor advised her permanent method of contraception and explained
her procedure, which s

i) tubectomy where both the oviducts are cut and fed.

B Vasectomy, where both the vas deferens are cut and tied.
(  Ord emergency contraceptives

D) None of the above

82 Removal of gonads s not a method of contraception because-

i) Itstops gametogenesis for ever.

B Italters the sex hormonal balnce in the body.
(] It makes the person infetle

D) Al the above

83 Why are both the vas deferens cut and tied in vasectomy?

4 To stop the transport of sperms out to the female reproductive tract.
B To stop the sperm from fetizing the secondary oocyte in oviduct

(] To stop sperm production.

D) Althe above

84 Which of the following point is frue about surgical methods of contraception?

i nghly effective and reversible and can be performed by quacks also.

B Less effective, ineversible and can be done only by qualfied doctors

(] Highly effective and irreversible so terminal method of contraception performed by qualfied doctors
) Highly effective, reversible with few side effects.

85 Assertion: Widespread use of contraceptive is an effective method to control population growth but thas possible 1 effects ako.

Reason: It can lad to confts between couples about when to have a child and how many to produce
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i) Both Assertion and Reason are true and the Reason is correct explanation of the Assertion.

B Both Assertion and Reason are true but the Reason is not a correct explanation of the Assertion.
() Assertion is true but the Reason s false.

] Both Assertion and Reason are false.

(ANSWER- 8.1-A, 8.2-D, 8.3-A ,8.4-C ,8.5-C)

9. POPULATION EXPLOSION

States with Total Fertility Rate more tham 3

18 14
I 33 >
J I I I
Ahhaisgark Jharkhand Slaalbya Hajantlan L0ar Pradish Hibar
Frade-th

91 Observe the graph showing total ferlty rates| TFR) across various states in India WWhich state has maximum TFR ?
4 Uttar Pradesh B) Bihar C) Ragasthan D) Chhattgarh
92 There is population explosion in the state which has highest TFR So, what steps the state authorifismust take to control population?

4 Use mass media to educate people about advantages of small family.
B Ditribute free contraceptives- condoms, [UDs, OCs

() Declre and popularise various incentives for srral families
D) Althe above

93 What could be the possible reasons for populaton explosion in that tate?

A Decline in death rats IMR MMR B) Increase in number of people in reproducible age
CJ Increase in birth rate. D) Al the above

94 What are the problems that this state i faring due to population explosion?

i) Shortage of basic requirements like food, shelter and clothing
B More working hands means more income.

(] Better standard of living of people with more children.

)] Althe above

95 Ifmore and more couples in this state become infertile, then problem of population explosion can be solved?

i Tre B) Fale

(ANSWERS-9.1-B, 9.2-D, 9.3-D, 9.4-A,9.5-B)

OTHER MULTIPLE CHOICE QUESTIONS-

1. Which of the following STDs is completely curable ff imely and proper treatment s sought?
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4 HIV- AIDS B) Genita herpes C) HepatsB D) Chancroid
L Mention the precautions that the vulnerable age group people should take to avoid contracting the STDs-

A Avoid sex with unknown and multiple parters

B Use condoms during coitus

() Consulta qualified doctor in case of symptoms

D) Al the above

3. Which of the following is not a mode of action of [UDs?
i Increase phagocytosis ofsperms
B Inhibit ovulation
() Make the cervix hostle to sperms and uterus unstitable for implantation,
D) Supress sperm motiify and fertlzing capaciy of sperms

41" Identify this contraceptive used by females-

A) Injectbles Bl Implants C)Emergency contraceptive d)Oral contraceptive
42 What is the basic chemical comupostion present in above contraceptive which makes it an eflective contraceptive

A)  Steroid hormones-Progesterone alone or combination with estrogen.

B)  Copper ions

C) Both the above

D) None of the above

I What s the difference between implants and oral contraceptives!

4 Implants are effectve for longer duration.

B Implants are inserted under the skin; need not be remembered and taken daly
(] Both AandB
J]  None of the above

(
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CHAPTER-5 : PRINCIPLE OF INHERITANCE AND VARIATION

MCQ TYPE QUESTIONS :-
L Who rediscovered the mendels work-
. Correns b. Hugo de Vries ¢ Tschermak 4. Al of the above
L In which year the mendel's work has been published:-a. 1864
b.1865 ¢ 1866 d. 1867
3 Who has given the concept of gene mapping:-
i Morgn b. Gregor John Mendel ¢ Alfed Sturtevant 0. Henking
4 Mak heterogametic condition found in -
3 Humanbeing b. Fowl c.BothA&B d. Not certain
5 Who invented X chromosomes:
i MacClintok b. Johenson t. Morgan . Henking
6. Trisomy found in:-
a.Tumner's Syndrome b. Klinefelter's syndrome
¢ Down's Syndrome 0. Al of the above
1. Falure of which stage of cytokinesis cause polyploidy:
i Prophase b. Metaphase . Anaphase 0. Telophase
8 In'phenylketonuria the amino add phenyalanine fas to convert in which amino ad:
a Serhe b. Tyrosine ¢ Clutamic Add . Valine
9 In Sickle cel anemia , at which position , the amino add get changed-
4 Fourth position b, Fithpostion ¢, Sixth position 0. Seventh postion
10, Ifthe diploid number of chromosomes are 32 in honey bees, then how many chromosomes found ~ in the male honey bees or drones:-
a 16 b.32 c.48 d. 16 & 32 both
11, There s certain feminine features develop in an individual with XXY chromosomes configuration , then what is the uitable term can be given to the situation:-
i Gynaecomastia b. Gynaecophoria
¢. Gynaecoinducia d. Gynaecoblastia
1. Which of the following disease belong to autosomal recessive mendean disorder-
3 Colour blindness b. Haemophili
¢. Sckle cell anaemia 0. Al of the above

13, Incomplete Dominance , i the deviation of which lsw of Mendel-
2 Law of dominance b.Law of segregation
cLaw of independent assortment  d.Al of the above
14 Pleiotropy, can be defined as:-
i When one gene control one trait
When one gene exhibit multiple traits
When multiple genes control one trait
¢ When multiple genes control multiple traits.
5, Polygenic inheritance can be observed in:-
i Intheeye colour of human being
b Inthe skin colour of human being
¢ Inthehair colour pattern
¢ Al of the above
16, Infowl, which parent is responsible to determine the sex of offsprings :-

— =

i Mak parent b. Female parent

¢. Both parents d. By environment conditions
17, Inpeaplants, the pod shape may be inflated or constricted, which traitis dominant trait:-

i Inflted b. Consticted ¢ Both of them 4. Not cerain
18 What would be the phenotype of a plant that has genotype Tt -

i Td b. Dwarf ¢ Semi dwar 4. Not certain
19 Out of sperms and ova , which gamete is responsible to determine sex in chick

i Sperm b. Ovum

29 |Page



30|Page

¢. Boththe gametes d. Depend upon environment conditions
What will be the percentage of pea plants that would be homozygous recessive in the F2 generation when tall F1 heterozygous pea plants are selfed :-

a 25% b.50% ¢.75% d. 100%
What percentage of homozygous and heterogeneous populations are produced in F2 generation in a mendelian monohybrid cross -
a.25%and25% b.50% and 50%
¢. 25%and 75% d. 25 % and 50%
Wiie the genotypes Mendel obtained , after the cross between 1 violet flowered plants with white flowered pea plant:-
i W&w b.VV& Vv ¢ W&Vv d.Vv &w

Which law of Mendel , has universal accepted
i Law of dominance
b Law of segregation
¢ Lawofindependentassortment
(¢ None of these
RrYy has been crossed with myy. Give a suitable term of the cross:

& Monohybrid cross b, Test cross ¢, Back cross . Self cross
How many alleles are responsible to determine the skin colour of human being:-
i 2pairs b. 3 pairs ¢ 4 pairs d. 5 pairs
In a population of Drosophils, 25% offsprings are simiar to their parents , reason behind thissimilarly is :-
i Recombination b. Linkage ¢ Variation 0. Al of the above
ik [nhuman being, the 2n=46, how many linkage groups are found onit -
i 23 b. 46 ¢, 23 pairs 0. 46 pairs
In the male gamete of an organism 8 chromosomes are found .ut of which one s X chromosome. how many autosomes wil be found in the gamete:
a7 b.8 ¢ 14 d. 16
Mk honey bees produced by parthenogenesis which type of cel division found during Gametogenesis of such male bees:-
i Minss b. Melosis . Amitoss 0. Al of the above
30, Which of the following is x linked recessive disease:
i Sicke cell anemia b.Thalassemia
t. Phenylketonuria d. Haemophila
Which of the following organism , has XO sex chromosome in male individuas-
i Human being b. Fow! ¢ Insects d. None of the above
A human zygote has XXY sex chromosome along with 22 pairs of Autosome, what wil be the sex of the individual the individual developing from the zygote:
i Mk b. Female tBoth A& B 4. Not certain

There s a gene which s responsible to control the shape of the seeds and the size of the starch grains and the nature of protein coat around The Seed. Which type of gene &
would be:

i Polymorphic gene b. Pleiotropic gene ¢ Multiple genes 0. Al of the above
What are the number of chromosomes, retan the genes for Alpha thalassemia and beta thalassemia respectively:-

2 11&16 b.16&11 ¢.16&20 d.11& 20
An individual human being has 45 chromosomes, which type of chromosomal disorders kely to occur:-

aDown's syndrome b. Turner’s syndrome

¢. Klinefelter syndrome d. None of the above
A colour blind son born from normal parents what would be the genotype of the matemal grandfather:-

i Xy b. Xeye c.XY d. None of the above

Mother's blood group is A and father's blood group i B and the daughter's blood group is 0. VWhatwil be the blood group of other children:-



4,
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i A b.B . AB . Al of the above
What are the outcome of gene mapping-

a.The chances of recombination b. The chances of linkage

¢ To locate at the proper locus of a gene 4. Al of the above
Phenyllanine hydroxyiase enzyme , responsible to convert -

i Phenyldanine to ghtamic Add b, Phenyllnine to valire

(. Phenyldanine to tyrosine . Phenyldanine to glyine
What is the phenomenon that occurred in the falure of separation of homologous chromosomes during meiosis-

2 Non Isolation b.Non distinction ¢. Non disjunction d. Non separation
The genotype of aflected individual with sickle cell anemia wil be:

i HbsHbs b. HbsHbz ¢. HbeHbe d. HbaHbs
During sickle cell anemia, in what forrm does the replacement can be seen in codon -

» GAGtoGTG b. GAGtoGUG ¢. GAGto GCG d. GAG to CAG

A haemophili: son born to normal parents Give the genotype of parents:

i Mother XX father XCY b. Mother X"X | father XY

b Mother XX, father XY 4. None of the above
Which of the following s not a wid type phenotype in drosophila-

i Minatwe wings b. White eye ¢ White body ¢ Normal wing

£, How many contrasting characters are found in the pea plants:-
a5 pais b, 6 pais ¢ 7 pais 0. 8 pais

[n which year chromosomal theory of inheritance was postulated:- a. 1900 b.901 C

1902 d. 1903

f How does mendelan disorders caused:

i Dueto defected autosomal gene
b Due to defected X linked gene
¢ Due to defected autosomal as wel as X finked gene
(¢ None of the above
In complete inkage, the off springs with recombination, in F2 generation are:a. 1.1% b.12% «¢13%
d. 14%
In incomplete [nkage , the offsprings with parental combination in F2 generation are-a. ~ 68.2% b.628% c.683% d.623
%
Two heterozygous parents are crossed. if two loc are lisked what would be the distibution of phenotypic features in F1 generation for a dihybrid
Cross:-
2 Complete inkage b. Incomplete inkage
¢ Pati complete Inkage . Partil incomplete Inkage
Multiple lllism is the concept wihich tels us
B)  One gene control several traits
() Several genes control one treat
D) One gene control one trait
E)  Several genes control several traits
Which example s given by ABO blood group patten:-
B)  Codominance
() Incomplete dominance
D) Polygenic inheritance
E)  Mulipl alelism
In a monohybrid cross in F2 generation 64 dwarf plants have been produced how many hybrid talplants wil be produced in the same cross-
B) 64 b.128 ¢.192 d. 256
Why the tas of plants in F2 generation of mendelan monohybrid cross , not blended -
B)  Because the factors are located at different loci
()  Because due to no crossing over
D) Because factors are found on different chromosomes
E) Al of the above



CRITICAL & CREATIVE THINKING QUESTIONS:-

The chances of colour blindness about 8 % of males and only about 4 % of females This s because thegenes that kad to red green colour blindness are on the X
chromosome. Males have only one X chromosome and females have 2 Another sex linked recessive disease, which shows fs transmission from unaffected camer female to
some of the male progeny has been widely studied. In this disease a singleprotein that s a part of the cascade of proteins involved in the clotting of the blood is affected. Due to this in an
affected individual a simple cut wil result in nonstop bleeding. The heterozygous female (camier forhaemophila may transmit the disease to sons The posshiy of a female
becoming a haemophilc isextremely rare because mother of such a female has to be at least carrier and the father should be haemophili
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colourblindness in  colourblindness in Haemophilia in haemophilia in
males females males females

Note - in each group bar 1 represent the individuals of less than 12 years of age. And bar 2 represent the individuals of more than 12 years of age.
GRAPH : DEPICTS THE VIABILITY OF INDIVIDUALS WITH X LINKED MENDELIAN DISORDERS

L. Thereason for low viability of human females with haemophilia s -
2 Nonclotting of the blood
b Loss of major volume of blood during menstruation.
t  Lackofthe coagulating protein
. Alof the above
L What is the reason of the drastc loss of viabty of affected males with haemuophilia -

i Lowvolume of blood b. Lack of the clotting protein
¢ Less plateet count 0. Al of the above
3 Which protein s responsble for coagulation of blood -
i Fbrin b. Albumin ¢. Globulin d. None of the above

4 Why the colour blindness is more common in male than females :-
It caused by a recessive gene
b Itis located on X chromosome.
¢ Female can be of heterozygous genotype
& Alof the above

5 Howcarriermothermaynotinherit colour blindness to her offsprings :-
a Afected gene is only found on one X chromosome.

32|Page



b Mother may iherit normal X chromosome to the new generation
¢ Offsprings wil be heterozygous genotype
& Alof the above

CASE BASE STUDY QUESTIONS: - MENDELIAN DISORDERS

Broadly, genefic disorders may be grouped into two categories — Mendelan disorders and Chromosomal disorders Mendefin disorders are mainly determined by alteration
or mutafion in the singe gene. These disorders are transmitted to the offspring on the same lines as we have studied in the principles of inherance, Most common and prevalent
Mendelin disorders are Haemophiliz, Cystic fbrosis , Sickle celanemia Colour blindness , Phenylketonuriz , Thalassemia The Mendelan disorders may be recessive or dominant
Similarly the trat may abso be linked to the case of sex chromosome lke haemophili It sevident that ths X — lnked recessive frat shows transmission from camer female
to male progeny. A Mendelin disorder caused i the mutated gene is found ether in homozygous or in heterozygous forms. A recessive disease only expressed in the homozygous
genotype, whereas the dominant diseases expressed in heterozygous genotype ako. The defected gene may be found on to the autosome, le in thalassemia, the alpha type , gene is
found on chromosome number 16 and beta type the gene is found on chromosome number 11 On the other hand when the defected gene is on X chromosome |, then i wil
be considered as X linked diseases. Father never transmit or inherit the X linked diseases to the son, because from father

—Y| chromosome get inherited to his son and this chromosome not has any gene of the diseases.

L Which disease is not Mendelian Disease -
i Down's Syndrome
b Sickle cell Anemia
¢ Thalassemia
{ Phenylketonuria
L Afemale with gene of colour blindness may be normal , because :-
3 OneX chromosome has the defected /mutated gene
b Both X chromosomes have defected/mutated gene
¢ Ychromosome has the defected /muted gene.
( BothA&B
5 Ason not geting X iinked Mendelan disease fom affected father because -
2 The geneis located on X chromosome.
b Father inherit Y chromosome to his son.
¢ Xchromosome is inherited to the daughter.
¢ Alof the above
4 Sickle cell Anemia and thalassemia are different from each other :-
i They created by autosomal genes.
b Theyare related to the disorder of blood.
¢ They are autosomal recessive diseases.
¢ Sickle cell anemia s qualitative and thalassemia is quantitative diseases.
5 Which two colours can not be identifed in the colour blindness -
i Blie & green b. Red & green ¢ Red & blue 0 Violet & blue

CASE BASED STUDY QUESTIONS :- PARTHENOGENESIS
Inthe population of honey bees, the male honey bees develop from unfertilized ovum, and the number of chromosomes found in the male bees are 16. The male honey bees are also
called as drones. And they have hall number of the chromosomes with respect to the females Male bees are haploid and female bees arediploid Female bees have 32
chromosomes. During Gametogenesis male bees perform mitosis , whereasthe female bees perform meiosis If we study the making of progeny among the honey bees , we
found thatthe female bees make both male and female , and the male bees only make females That & why the malenot have father as wel as male begs not have son
Meanwhie the male honeybees have grandfather and grandson as wel
I Whymitosis not applicable during gametogenesis of female honeybees :-
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In the case of co-dominance, the 1 generation resembles both parents A good example is different typesof red blood cels that determine ABO blood grouping in human being
ABO blood groups are controlled by the gene 1. The plasma membrane of the red blood cells has sugar polymers that protrude from its surface and the kind of sugar is controlled by
the gene. The gene I has three alees 14, 1B and | The alees Pand 1B produce a Slghtly different form of the sugar whie aléle it does not produce any sugar Because humans
are diploid organisms, each person possesses any two of the three | gene aldes A and B acompletely dominant over | in other words when [A and | are present 1A
expresses. (because i does mtproduce any sugar) and when [B and | are present [B expresses But when [A and [B are present together tyboth express their own types of sugars
This s because of co-dominance Hence red blood cels have both A and B types of sugars Since there are three diferent aleles there are six diferent combinations of these three alels

2 Female beesare haploid.
b Female bees arediploid.
¢ Female bees need to produce haploid offsprings.
{ Female bees need to produce male bees by parthenogenesi
L Amale honey bee not has son because :-
i The male gamete are not in proper number.
b The male gametes are not used to make male offsprings
¢ The male gametes are yet to be in diploid chromosome number.
{ The female gamete develop in to a male bee directly.
5 What s the number of chromosomes in the queen honey bee -
i 16 b.32 c.48 d. Not certain
4 What s the role of the mitosis in the Gametogenesis in male honey bees -
i It maintains haploid number of chromosomes,
Since the male bees are haploid , so meiosis is not needed.
For the making of the diploid offsprings
¢ Al of the above

— =

CASE BASE STUDY QUESTIONS:- CO-DOMINANCE

that are possible, and therefore, a total of sit different genotypes of the human ABO blood types.

L

A

)

4

)

The ploidy level of human being is :-

i Haploidy b. Diploidy ¢ Triploidy d. Not certain
Which of the following gene is not produce sugar -

i A b.IB ¢ A d.i

how many types of sugars are found in red blood cells :-

a Atype sugar b. B type sugar

¢.Both A& B type sugar d. Ais rarely found and Bis commonly found
Howmany alleles are responsible to determine blood group - a. 2 b3 4

d.5

How many types of genotypes are found to make the human blood group -2 4 b5 L6 47

Read the following Assertion and Reason based questions and select the most appropriate answer for the questions:-

!
L
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3 Assertion and reason both are correct, and reason is correct explanation of the assertion.

b Assertion and reason both are correct, and reason is not correct explanation of the assertion.

¢ Assertion is correct and reason is incorrect

d Assertion is incorrect and reason is correct
Assertion- the point mutation is the substtution or replacement of a singe nuclotide fom DNA Reason: - Sickle cel anemia caused due to point mutation
Assertion - Colour Blindness caused due to a recessive gene , which is found in X chromosome. Reason: - Colour blindness is an example of X Inked Recessive
diseast



3 Assertion: - there are three pais of aléles , which responsible to control the human skin colour. Reason: - The inhertance of human skin colour caled as Polygenic
[nheritance
4 Assertion - The non disjunction of the homologous chromosome, is resulting as non proper distibution of the chromosomes.
Reason - Down's Syndrome disease s caused due to the non disjunction of the chromosomes
5 Assertion - There are triple allees, 14, B, i responsible to control the blood group of human being
Reason - The contruling of one trat by number of alels i caled as multiple alelism.
6. Assertion :when a pure red flowered and pure white flowered , dog flower plants are crossed together, pink flowered plants are produced in f-1 generation.
Reason - this is the incomplete dominance,, which create the pink colour of the flowers.
T Assertion :- if the genotype is Tt The phenotype of the pea plant is tall.
Reason - Mendel' fist law - hw of Dominance - work to create phenotype in the heterozygous genotype
8. Asertion - The lfe span of Drosophila, i about 2 wreeks
Reason: for the linkage , T. H. Morgan stlected , Drosophila as an experimental insect
9 Assertion - Alfed Sturtevant , used the frequency of recombination, to measure the distance between genes
Reason- more frequency of recombination means genes are located farther, low frequency of recombination means genes are located nearer.
10, Assertion :In fowls , the female has ZW and make has ZZ sex chromosome.
Reason : the sex determmation in the fowls is done by the femak, not by the male parent
1. Assertion  The male honey bees or the drones produced by parhenogenes Reason - Male honey bees perform mitosis during
Gametogenesi
1. Assertion - In human female, XX is the sex chromosomal configuration. Reason + The determinaton of the sex is done by both
the parents .
13, Assertion - in phenylketonuria , pheny! aanine is excreted by help of urine, Reason + Phenyl aanine has poor absorption , by the
kidney.
14, Assertion - The possibility of a female becoming a haemophilic is extremely rare. Reason - mother must be t least camier and father must be
affected by the disease
15 Assertion :- beta thalassemia , production of beta chain affected.
Reason:- it caused due to mutation in one or both genes on chromosome no. 16.
16, Assertion » Chromosomal disorders can be clssifed into aneuploidy or polyploidy Reason :- Chromosomal disorders can be caused either gaining of extra
copy number of chromosomes or an increase in a whole set of chromosome .
17, Assertion:- A male chid can not be affected by colourblindness Reason:-motherisa carrier for colour
blindness.
18 Assertion - a female individual has rudimentary or non functional ovaries Reason:- Strerility of the female caused due to the
Turner's Syndrome.
19, Assertion :- Genes and chromosomes have parallel behavior.
Reason : Sutton & Bover infroduced chromosomal theory of inheritance to prove i
0. Assertion + The work of Mendel, remain , unrecognized il 1900.
Reason - Expression of the traits, did not blend with each other, was not accepted by his contemporaries

Study the following diagrams and give the answer of the following questions :-
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L. Which disease s represented in the karyotype -

2 Turner's Syndrome b. Klinefelter's Syndrome

¢. Down's Syndrome d. None of the above
L Which pat of chromosome  karyotype is representing the defect -

a 20hpair b, 21 pair ¢. 22 pair d. 231 pair
3 Whatis the term used for such triple chromosomal condition -

2 Triloidy b. Trsomy ¢. Triple chromosomes 0. Al of the above
4 Select the most appropriate symptoms of the disease :-

2 Bigandwrinkled tongue b. Broad flatface

t. Congenttl heart disease 0. Al of the above

5 Whythis condition appeared :-
i Duetofailure of segregation of chromosomes
b Dueto Aneuploidy
t  Due to an addtional chromosome
6 Alof the above

Study the following diagram and answer the question -

6. Mention the chromosomes in the male and female bird respectively :-

1 XY &XX
b X0&XX
. ZZ&IW
i ZW&ZZ

Which is the dominant trat of the position of flower-
Termind

Avid

Lateral

Sub terminal

= = = = —a

8 Which amino acid found at sixth position -
4 Clutamic Acd

b Valine

¢ Glysine

4 Serine

9. GUG codon s found in:-
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i DNA
b tRNA
t TRNA
i m RNA
10, Which type of polypeptide s found a the end
) HbA Polypeptide
b HbS Polypeptide
L BothA & B
i Normal Polypeptide
11 Which type of disease , does the sicle cel anemia s 3
A Autosomal Recessive disorder
b Autosomal Dominant Disorder
L X lnked Recessive Disorder
q X Inked Dominant Disorder
1 Inthe Hb(S) gene , which triple nucleotide , make codon GUG -
A GTG
b CAC
( BothA & B
{ None of the above
e £5
el | (e o)
b ‘-' ': ' ‘ i
A B .
W m W’ m’
13 Which individul exhiit Gynaecomasia - e —
i A W m ?
b B White miniature Wild type
¢t BothA&B
i None of the above Q * d
W I - 11 :
= (D e—
14 Which type of cross is depicted in the above menfioned diagram - R WPT -

2 Complete inkage
b Incomplete Inkage
¢ Incomplete dominance
¢ Co-dominance
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CHAPTER 6 MOLECULAR BASIS OF INHERITANCE

MCQS BASED QUESTIONS

[na DNA strand, the nucleotides are linked together by-

(a) glycosidic bonds (b) phosphodiester bonds (c) peptide bonds (d) hydrogenbonds
The sze of DNA of bacteriophage lambda s
(a)50000 bp (b)48502 bp (c)48602 bp (d)58000 bp

Nuclc acd s a polymer of
@) Nuceoside (b]Nitrogenous bases (c)Phosphate gp (d)Nuceotides.

The component of nuleosde are
(a)Pentose sugar, phosphate gp  (b|Pentose sugar , Nirogenous base (| Nitrogenous base, Phosphate group
(d]None of the above

Nuckotide contains
(2)Pentose sugar, niogenous base, phosphate group (bPentose sugar, nirogenous base
(¢|Nitrogenous base, phosphate gp (dNone

Adenine pais with thymine with
(2)1 hydrogen bond (b)2 hydrogen bond ()3 hydrogen bond (d)4 hydrogenbond

Cytosie pairs with guanine
(a)3 hydrogen bond (b)2 hydrogen bond (c)1 hydrogen bond(d)4 hydrogen bond

Nitrogenous bases present in DNA are
(2)Adenine Guanine Cytosine Uracl (b) Adenine Guanine Cjtosie,
Thymine (c)Adenine Guanine Cytosine (d)Guanine Cytosine Uracl

Which staterment about Polynuckotde chain is not truel

ala nuckoside has three components- nirogenous base, pentose sugar and phosphate group (bjAdenine and Guanosine are Purines
(cfwo nuceotides are joined by Phospho-diester Inkage to form dinucleotide (d)a polynuclotide has a free phosphate moiety and -
OH at two opposte ends

Which of the folowing is not tue or DNA double heli structure?
(@) two nuceotides have ant-paralel polary
(b) bases in two strands are nked by Hydrogen bonds
(c) Two chains are coled in a left handed fashion
(d) pich of the helix is 34 nm

When & Who discovered double heicadl model of DNA. Identty the comect option (a}1952Rosaind Frankin & Mourice Wikins
(b]1953, Watson & Crick (¢]1953 Watson & Rosaind

Frankin
(d)1955, Watson & Rosaind Frankin
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Central dogma states that genefic informaton flows fom
(a) DNA - RNA -Protelh b RNA- Protein- DNA ¢ Proten-RNA-DNA

Find the comect staternent from below
(@) In prokaryotes DNA being postively charged is held by some negatvely charged proteins to form nuceoid
(b) in eukaryotes, there is a set of negatively charged proteins caled histones
(c) Histones are rch in lysine and Argnine residues
(d) 6 molecules of histones wih DNA forms nuceosome

The sze of nucleosorme
a) 20 bp b)200bp ¢) 250 bp d) 150 bp

Which of the folowing stéement is not comect?a)) DNA is postively charged
i Histone proteins are postively charged

) Histone proteins are rich in lysne & Arginined/Euchromati is
franscriptionaly actve

[dentfy the incomect staternent regarding transforming princple 2)Done by Frederick Grifth in 1928
i Used Streptococcus bactera

) § straln is non virulentd)Expermental organism is

mie

Biochemical characterisafon of transforming principle is done by

aJAvery McLeod & M cary bjFrederick
Grifth
(JAvery & M kod d)None

[dentfy the incomect siaternent regarding Hershey & Chase experment
4 Experment proves that DNA is the genetic materal

i They used bacteriophage

(] Protein labeled wih p32 & DNA with s35d]Bacteriophage is a
vinus

A genetic materdl must fufl certan crteria VWhich one of the folowing is not such a crterion.ajit should Repicate
b It should be chemicaly and Physicaly stable

() It should mutate fast required for evolution

g It should express in the form of Mendelan Characters

In a DNA helx the distance between two consecutive bases on the same chain 532 nm bj34 nm (034 nm d)34 nm

The term used by mendel for inhertance muolecules

a)Genes  b)Factors (JAlees  d]None
[dentfy the incomect staternenta)Purines are Adenine &
Guanine

i Pyrimidines are Cytosing, Thymine , Adenine
) Adenine pais with thymine by 2 Hydrogen bond

{RNA- DNA-Protein
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d)Guanine pairs with cytosine by 3 hydrogen bond

RNAis labile due to presence of a] Hydrogen at 2 C in Rbose sugar
i OH a2 Cin Rbose sugar

() OH a 2C in Deoxyrbose sugar

i None of the above

Which of the genefc materal mutate at faster rate’aRNA  b)DNA ¢/Both

d/None

DNA s siructuraly stable due to .
a|Presence of thymine b)Presence of uracl ¢|Presence of adenine d/None

The first genetic material is

(a) Protein (b) Carbohydrates (c)DNA (d) RNA

WHAT IS hnRNA

JHUMAN RNA bHYPER NUCLEAR RNA

(HETERONUCLEAR RNA dHETEROGENEOUS NUCLEAR RNA

WHAT WILL BE THE EFFECT OF THIS EXPERIMENT ON RAT (ARAT COAT

Living

BECOMES SMOOTH o D\
B RAT DIES )’3} e

() RATIS UNAFFECTED = -
) RAT BODY SHOW PHAGOCYTOSIS AND NO PNEUMONIA

The promoter site and terminator site for transcription are located at-

() 3(downstream)endand5' (upstream) end respectively of transcription unit
() 5" (upstream)end and 3 (downstream) end respectively of transcription unit
() 5(upstream) end

[ 3'(downstream) end

With regard to mature mRNA in eukaryotes which of the following is true 7

() Exonsand introns do not appear in the mature RNA

() Exonsappear but introns do not appear in the mature mRNA

() Introns appear but exons do not appear in the mature mRNA b se

(d) Both exons and introns appear in the mature mRNA

If the number of base pairs in a double sranded DNA i 200, The number of ADENINE s 60 then what will the numbers of GUANINE.
a)60 b)40¢)80 d)100

Discontinuous synthesis of DNA occurs on one strand because

(a) DNA molecule being synthesized is very long

b) DNA dependent DNA polymerase catyses polymerisation only in one direction (5-3)
[ Itisamore efficient process

[{) DNA ligase has to have some role

Which of the following are the functions of RNA 1

() 1t camier of genetc information from DINA to ribosome synthesfzing polypeptides
(b)  Itcarries amino acids to ribosomes

) It is constituent component of ribosomes

(d) Al of the above

RNA polymerase Il is responsible for the transcription of

[ tRNA Br RNA C hnRNA D. snRNA
In' eukaryotic cel transcription, RNA splicing and RN'A capping take place in
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(3) Nucleus (b) Cytoplasm (¢} Ribosomes (d) Golg body
Choose Stop codons among the following;

a)UAA b)UCA c)ucc d)JUAC
Triplet UUU codes for

(2) leucine (b) methionine (¢) phenyldanine (d) glycine

A gene of operon which forms the repressor protein is

() Operator (b) Promoter (c)Regulator (d) Structural

Inthe absence of lactose, the operator gene of lac-operon is suppressed by genetic material
(a) Structural gene (b) Repressor protein

¢)Regulator gene (d) Promoter gene

Control of gene expression takes place at the level of

(a) DNA replication (b) Transcription

(c/Translation (d) None of these

In E-col, the lic operon gets switched on when

() lactoseis present and it binds to the repressor

()  repressor binds to operator region

() RNA polymerase binds to the operator.

[) lactose s present and it binds toRNA polymerase

Which of the following play a role in protein synthesi?

(a) Introns (b) Exons

(c) Both (a) and (b) (d) None of the above

Repressor protein is produced by

(2) Regulator gene (b) Operator gene

(¢) Structural gene (d) Promoter gene

The protein of DNA, which contains information for an entire polypeptide s called as

(2) Ciston (b) Muton

(c) Recon (d)Operon

WHAT IS THE FIRST AMINO ACID ADDED DURING PROTEIN SYNTHESISa)GLYCIN
bMETHYLEME

(METHIONINE dJVALINE

WHAT IS THE TYPE OF CENTRIFUGATION IS USED IN MESELSON AND STAHL EXPERIMENT
) CaC2 DENSITY GRADIENT CENTRFUAGATION

i CsCl DENSITY GRADIENT CENTRIFUAGATION

) NaC DENSITY GRADIENT CENTRIFUAGATION

) BUFFER MEDIATED GRADIENT CENTRIFUAGATION

Ifa person has VN'TR of 10 nuclofdes in his satelte DNA of chromosome no 8 then what wilbe the VINTR of his son and daughter of that
chromosomme!

4 both son and daughter wil have the same.

b son wil have 8 but daughter wil have 4

( i cant be determined

Safelitt DNA is an example of - DNA which shows DNA === mmmm e oo oo which s -
--------- in nature. Choose right sequences of the answersalgenomic , inheritable | variable
bjrepettive , polymuorphism , varable cjpolymorphism |, varble

repetiive djrepettive , polymorphism |, inhertable

[dentfy the incomect staternent regarding DNA fingerprintaBuk DNA forms a major peak
b)Satelte DNA is a repettive DNA
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| Satelte DNA code for proteins
d Minisatelite & Microsatelite is a satelte DNA

ANSWER-

SR. NO | ANSWER | SR. NO | ANSWER | SR. NO | ANSWER
1 b 21 b 41 1
2 b 22 b 42 b
3 d 23 b 44 1
4 b 24 1 45 2
5 1 25 1 46 ¢
b b 26 d 47 b
7 1 27 d 48 1
8 b 28 b 49 d
9 1 29 b 50 ¢
10 ¢ 30 b

11 ¢ 31 b

12 1 32 b

13 ¢ 33 d

14 b 34 ¢

15 ¢ 35 b

16 ¢ 36 1

17 1 37 ¢

18 ¢ 38 ¢

19 ¢ 39 b

20 ¢ 40 b




ASSERTION -REASON TYPE QUESTIONS:

These questions consist of two statements each, printed as Assertion and Reason. VWhile answering these questions you are required to choose any one of the
following four responses.

Ifboth Assertion and Reason are true and the Reason is correct explanation of the Assertion.

If Assertion is true but the Reason is false.

A.

I Ifboth Assertion and Reason are true but the Reason s not a correct explanation of the Assertion.
(

|

If both Assertion and Reason are false
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20
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Assertion: Both deoxyribose and ribose belong to the same class of sugar called pentoses.
Reason : They differ only at the 3 C of the pentose sugsar.

Assertion : DNA and histone proteins are both charged materils
Reason : DNA is negatively charged and HISTONE proteins are positively charged.

Assertion: DNA s considered as stable genefc materidl than RNA- Reason: It allows less mutation than RNA and it
is double stranded.
Assertion: AUG codon has dual function,
Reason : AUG acts as start codon and it codes for methionine
Assertion:DNA replcation is semi conservative in nature .
Reason : The new DNA formed has both strands newly formed.
Assertion: Mathew Meselson and Franklin Stahl performed experiment using Heavy N source in nutrition medium for the growth of
bacteria.
Reason: Densty gradient centrifugation was used to separate the heavy DNA partides
Assertion: During DNA replication both strands are replicated in same direction.
Reason: DNA replication can do replication in any direction.
Assertion : Transcription takes place on the template strand.
Reason : The polarity of template strand is 3'to 5.
Assertiontn prokaryotes transeription and tianslation takes place simultaneously.
Reason : There i no nucear boundary in prokaryotes.
Assertion: The genetic code s degenerate
Reason: Some amino acids are coded by more than one codon.
Assertion: Sickle-cell haemoglobin has a valine in place of glutamic acid at position 6 in the f polypeptide chain.
Reason: Sickle-cell anaemia is expressed only in homozygous recessive state.

Assertion: DNA fingerprinting i very wel known for s application in patemity testng in case of disputes.
Reason: It employs the principle of polymorphism in DNA sequences as the
polymorphisms are inheritable from parents to children.

Assertion: Human Genome Project was a mega project launched to find out the complete DNA sequence of human genome.
Reason: It was possible only with the help of genetic engineering technigues to isolate
and clone any piece of DNA and fast techniques for determining DNA sequences

Assertion: Lactose in lxc operon s INDUCER

Reason: Lactose inactivates the repressor gene.

Assertion: No lac mRNA is made in the presence of glucose.

Reason: In the presence of glucose and lactose activity of lac operon is not needed.

Assertion : Genetic codon is nearly universal.

Reason s from bacteria to human i codes for sarme amino adds with some expections
like in mitochondrial codons

Assertion: DNA finger printing is based on polymorphisms in repetitive DNA.
Reason:The polymorphisms are inhertable in nature.

Assertion:Asserton: 99.9%0 nucleotide bases are exactly the same in ol people



Reason: There are many locations where SNPs occur in human genome.

CASE STUDY / DIAGRAM BASED QUESTIONS
1. Observe following diagram and give answers. g
| Identify the structure in  following diagram. :
i Ribosome b)Nucleosome
¢) Histosome d)Centrosome ==

I  How many base pair of DNA Helix are found in the structure!
1000 b)500  ¢)200d) 100

il Which amino acid are found richly in histone protein.
i Glysine and Proine b) Prolne and Arginine c|Lysine and
Arghine 0)Lysie and Glsine
i How many molecules are found in one Histone unit.
gl b2 g4 48

| What is the chemical nature and charge of Histone protein.
a)Acidic and Postive b) Basic and Negative
(/Basic and Postive d) Acidic and Negatire

2. Observe following diagram and give answers,
| Identify the following diagram!

Template DNA
(parental strands)

| Repicating fork b) ORI c|Template strand
d) Coding strand —
| Give the term for Starting point of Replication
{ ORIb) ARS c) ROP d) SSB

ij  Give the term for DNA fragments produced by Discontinuous synthesis.
) Sokazaki Segment b) Mokazaki Segment
() Okazaki Segment d) Zokazaki Segment

I Give the name of enzyme which bind DNA fragments produced by
Discontinuous synthesis.
| DNA Ligase b) DNA Polymerase ¢ DNAase d) Endonucease

| In which stage of cell cycle this structure is formed.
] G1 bG2 oS dM

3. Observe  following diagram and give answers.

| 1dentify the following diagram.
{) EM Picture- Bead in String b)Nucleosome c)
LinkerDNA d)Histone
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) Give the term for Regions in given structure which are loosely packed and
stains lightly.

i

) Heterochromatin b) Euchromatin
¢) Pseudochromatin d) None of above

Give the term for Regions in given structure which are densely packed and

stains dark.

U

I

| Heterochromatin b) Euchromatin () Pseudochromatin d) None of above

Give the scientific term for Bead on string structure.
{ Chromatn b) Nudeosome c| Linker DNA d) Histone

In which stage of cell division chromatin is modified in chromosomes and

seen clearly.

i) Prophase b] Metaphase ¢] Anaphase d) Telophase

4. Study the following crime case in which DNA finger print of two individual

suspects A and B obtained from their DNA sample and

Paternal

i S Q=nnannnnnnll

DNA sample from the crime scene has the DNA i i —  —
fingerprint C to answer the following questions: C—) | —

| The technique to obtain separate bands of DNA fragments S B

a) PCR b) Ge] eleCUOphOFem ‘DNz\[mmmdu‘Lduall\ DNA from individual B_|

¢) DNA fingerprint d)Souther blotting. L —

i These short tenclom repeates are present n o’ | = [

Satellite DNA el B

i

i

S
[TTTTT1 —
Chromosome 2 —

J
y
b ANY part of DNA :
(| Homologous DNA e | =

Chromosome 16

DNA from crime scene (C)

Amplified repeats,separated by size
on a gel, give a DNA fingerprint

{ Single strand DNA

This technique reles on which characteristics of DNA polymorphisms:
i theyare variable

b theyare inheritable

() they are diferent rom individual to individua
{ theyare short DNA fragments

| only a i|bcand d

] band c i al of the above

Is it right ti compare the VNTR of chromosome no 16 of C with the chromosome no 7 ofthe suspects. Yes/no

i) The red bands of chromosomes are obtaied &
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5.Read following and give answers.

Genghis Khan, the fearsome Mongolan warior of the 13th centuy, may have done more than il the rgest empire in the world
accordng to a recenty publshed geneic study, he may have heped populate i too. An infernational group ofgenetcists studying Y-
chromosome genome dafa under HGP have found that nearly 8 percent of the men Wing in the regon of the former Mongil
empie cary y-chromosomes that are neady identical That transhtes o 05 percent of the malepopuliion i the world, or roughly 16
milion descendants iving today.

| Idently the phenomena mentoned above,
{ Human genome project
i  Density gradient separation
() Radioative marking
{ Heavy lsotope marking

i|  Which chromosome has fewest genes
) 1 b)X c) Yd) 3rd

il Which chromosome has muost genes
) X b)Y glst d) 2nd

i major approaches mvolved in Methodologis of HGP
)| Expressed Sequence Tags (ESTs) b) Sequence Annotation
¢) Bothaandb d) None of above

| Which is not a godl of HGP
i Identiy al the approximatey 20000-25,000 genes in human DNA
i Determine the sequences of the 3 bilon chemical base pairs that make up human DNA
() Store this information in databases & Improve tools for data analyss

{  Inhbiion of transfer related technologies to other sectors, such as industries

1 2 3 4 5
1 B A A A A
I C A B A C
i C C A i C
i D A B NO C
v C C B B D
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Term Il

CHAPTER-8 : HUMAN HEALTH AND DISEASE

MCQ QUESTION
(.1 Choose and write the correct option in the following questions.
I Cancer causing genes are called.
i) Structural genes b)Expresser genes ¢) Oncogenes d) Regulatory genes
Answer-t
L AIDS is caused by HIV. Among the following which one is not a mode of ransmission of HIV?
) Transfusion of contaminated blood b) Sharing the infected needles
() Sharing hands with infected persons ) Sexual contact with infected persons
Answer<
3. Antivenom against snake poison contains.
| Atigen b) Antigen-antibody complexes
¢) Antibodies d) Enzymes
Answer —
4 Which of the following 5 not the caused organistm for ringworm?
{  Mirosporum b) Trichophyton
() Epidermophyton d) Macrosporum
ANSWER—

ASSERTION —REASON QUESTIONS
Q1 ASSERTION nterferons are protein which are produced by virly infected cels
REASON :-Interferons stimulate inflammation at the site of injury .
4 Assertion and reason both are correct statement and reason is correct explanation for assertion.
b)  Assertion and reason both are correct statement and reason is not correct explanation for assertion.
() Assertionis correct statement but reason is wrong statement,
d)  Assertionis wrong statement butreason i correct statement,
Answerc

Q2 ASSERTION : Tobacco contains nicotine which stimulate the adrenalgland
REASON : Nicotine increase the blood pressure and the heavy rate.
4 Assertion and reason both are correct statement and reason is correct explanation for assertion.
b} Assertionand reason both are correct statement and reason is not correct explanation for assertion.
() Assertionis correct statement but reason is wrong statement,

d)  Assertionis wrong statement but reason is correct statement,
ANSWERYb

Q3 ASSERTION :Alergens cause excessive immune response in human body.
REASON : Alergy involves gA antibodies and interferons
4 Assertion and reason both are correct statement and reason is correct explanation for assertion.
b} Assertionand reason both are correct statement and reason is not correct explanation for assertion.
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() Assertion is correct statement but reason is wrong statement.
d)  Assertion is wrong statement but reason is correct statement
ANSWER-C
VERY SHORT ASWER QUESTION (| MARK QUETSTION)

Q1 Which disease s confirmed by widal Test? Name the pathogen? Ans- Typhoid Salmoneli typhi

Q2 How does haemozoin afect the human body when released in blood During malaril infection’

Ans Haemozoin is responsible for the chil and high fever recurring Every three to four days during malardl infection

Q3 _Pranay suflered from meadls at the age of 10 years . There are rare chances of his Getting infected with the same disease for the rest ofhisife. | Give
reason forthe Statement.

Ans: First exposue to the infection works as vaccination the immune system of the body
Gets familiar with nature of microorganisms and specific antibodies can be produced against infection.

Q4 High feverloss of appetite stomach pain and constipation are some of the symptoms seen a patient How would the doctor confirm that the patient is suffering from

typhoid and not amoebiasis?
Ans By performing Widahtes
Q5 Why do pollen grains of some flower trigger sneezing' in some people? Ans- ~ Pollen grains tigger sneezing by causing
alergic reaction.

SHORT ASWER QUESTION (2 MARKS QUETSTION)

Q1 Thymus of a new born chili was degenerating right from birth due to a genefc Disorder Predict its two impacts on the health of the child.

Ans Thymus provides micro-environment for the development and maturation of T-ymphocytesand provide immunity

Q2 Certain diseases are spread by mosquitoes and two such diseases are spread By a mosquito which bites in the day time. Both the diseases are
caused by viruses.

{ Name the mosquito.

i Name the diseases with one symptom of each.
Ans— Aedes

b)Dengue—muscular pain, Chickungunya —very high fever
Q3 A child gets colostrum and polio drop both as an infant .Compare their mode of action withrespect to our immune system.
Ans Colosrum provides passive immunity to chld. Polio drop/ vaccine provides active immuni.

SHORT ASWER QUESTION ( BMARKS QUETSTION)
Q1 A person shows stong unusual hypersensitive reactions when exposed to certain substances present in the air identify the condition . Name the cells responsible for
such reactions What precaution should be taken to avoid such reactions.
ANS- The condition i caled alergy . Mast cel responsible for such reaction .
Precaution-- 1 Use drug ike anthistamine adrenaine and sterod
1. Avoid contact with substances to which a persons is hypersensitve.
Q2 Many microbial pathogens enter the gut of human s along with food What are the preventive bariers to protect the body from such pathogens? What
type of immunity do you observe inthis case ?
ANS-  Preventive barrers to protect the body from such pathogens
|| The mucus coating of the epithelium lining of the gut helps in trapping microbes entering the body.
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i) Saliva in the mouth and HCL in gastric juice secreted by stomach prevent mitrobial growth. liis innate immunity.

Q3 Tarun was one of the best boys in the dass In spite of his efforts he was not doing wrel in dass
1i His father wanted him to qually for medical stiences. He got frustrated with his resulted to drugs. He started misbehaving with parents and friends in school. His friends
started neglecting him. The school authorities counseled Tarun but to no effect. is parents were upset and took him to a rehabiltation Centre After a few months he came
back recovere.
3 What i drug abuse!
b) Name some commonly abused drugs and their source

What should be the atttude of his parents afer his return?

) ASSERT ION: Drugs like Barbiturates and Benzodiazepines normaly used as medicine to help the patints to cope up with mental llness

REASON: When these substances are tzken for a purpose other than medical use, Consute the drug abuse.

4] Assertionand reason both are correct statement and reason is correct explanation for assertion.

b Assertion and reason both are correct statement and reason is not correct explanation for assertion.

() Assertion s correct statement but reason is wrong statement.

) Assertionis wrong statement but reason is correct statement.

-

ANS-3) Intake of drugs for a non —medical purpose n the dose, stength, frequency and the way oftaking which impairs mental and physical functions of human being s
drug abuse.
b) OPIUM :fFrom plant Papaver somniferurm lis derivaives includes morphine, codeing heroin, smack (brownsugar)
Cocaine : From Erythroxylon coca fs derivatives includes Crack, Cafeine

LSD : From fungi Claviceps purpurea
¢) Parents should be compassionate and more caring towards the child Behave normally (ANY other may be included) open added question.

d)  Assertion and reason both are correct statement and reason is not correct explanation of the assertion.
Q4. Fil in the spaces; blanks in the following flow chart
(] Mosquito bites a heakhy human and injcts sporozoites

(ij - Sporozoites reach the a through_ b

(i) Reproduces C burst the cells and release into blood

(i) Enterthe d

(1) Some of them form f that are picked up by a mosquito when i bites

ANS- a iver, b. blood, ¢ asexuall, d haemozoin, e gametocyts
Q.5 Fllin the blank columns in the given table

Disease Causal organism Medium of transfer Symptoms
Amoebiasis Causal Entamoeba A a Diarrhoea
histolytica
Typhoid Bb b Contaminated food and Sustained high fever
water
C ccc c Plasmodium Bite of infected female Chill and high fever
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anopheles mosquito

a------Contaminated food
b------ Salmonella typhi
¢ -- Maliia

LONG ASWER QUESTION (5SMARKS QUETSTION)
Q1 In India horoscopes of girl and boy are matched before fiing marriage. But Smita ws againsttis rather wanted future groom’s blood to be tested for HIV.
When asked for HIV test the groom and his parents disagreed and left immediately.

3 Was Smita wrong in wanting the future grooms HIV' blood test done?

b Wit the name of test for AIDS?

() Why did Smita wanted to get the boy's HIV test done?

d)  Which cel and fissue are affect by the HIV?

g Which enzyme convert RNA to DNA?

ANS—) No, Smita was not wrong.

b)  ELISA-Enzyme linked immuno sorbent assay
¢) HIV cause AIDS. It can spread through sexual contact.If the boy is HIV positive, she may get the virus her future baby may also suffer from AIDS.
d) Thelper cell and macrophage.
e} Reverse transcriptase.

Q2 HIV after infection takes few months to many years to exhibi is symptoms fl then isprevention i a chalenging task. Describe any two methods of early

diagnosis of the deadly disease AIDS. How does HIV complete it lfe cyde? Also gve iustative diagram ,
ANS- Correct explanation of ELISA test and PCR Correct explanation with supportive lushative diagrarmy of HIV lfe cycle

DIAGRAM BASED QUESTION

1 Identfy the molecule and name A B and C in the figue

Ans A= antigen binding ste B= Heavy chain, C= disulphide bonds

L Identfy the plant and name the drug obtain fromn ths plant.
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Ans Opium (Papaver somniferum), morphine.

L Which type of mode of reproduction & visble in the fllowing figure aso mention in which host of
Plasmodium does this process take place?

FPlas—odiue N{;‘f*‘f;’;“ Cg.s:f [RBycales and
tvrSes Daugff\ﬁ'f raacdei

steleases
Ans Plasmodium undergoes multiple fssion in the iver cels and erythrocytes of human host
4 Idently and libel the X, B and C in the followng fizure.
HIw
E=
Winas indecss ool el
@ Flas s s b i
- I = 3
J' s Lo g e
R il L e L] e}
=5 —— l
o —* Pdsrey wired FRLs

Ans X= Vil RNA | B= formation of DNA fom RNA by enzyme reverse tansaiptase, C= Vil DNA
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CHAPTER-10 : MICROBES IN HUMAN WELFARE

MCQ TYPE
1. Greater value of BOD indicates to
i Untreated Sewage water b) Fresh waterc) Marine Water ) Distled water

Answer 1 :- (a)

2. Which one of the following alcoholic drink produce without distillation?
i Wine b) Rum
() Whisky d) Brandy
Answer 2:- (a)

3. In Swiss cheese, big holes are made by a
() bacterium producing methanegas
() machine
[ fungus releasing a lot of gases while its metabolic activities
() bacterium producing large quantities of carbon dioxide
Answer 3:- (d)

4. During which stage of the purification of the sewage water are microbesused?
(a) Primary treatment (b) Secondary treatment
(c) Tertiary treatment (d) Both (1) and (2)
Answer 4:- (b)
5. What does a high value of BOD(Biochemical Oxygen Demand) indicate?
() That water s pure
() That water is less polluted
() That water is highly polluted
() That consumption of organic matter by microbes is higher in the water
Answer 5:- (¢)
6. This entry in the table is wrongly matched

Option  Name of the Microbe Product Purpose

(3) Monascus purpureus Statins Lowers blood cholesterol

) Streptococcus Streptokinase Remaoves clots from blood vessels
0 Clostridium butylicum Lipase Oil siin removal

() Trichoderma polysporum  Cyclsporin-A Immunosuppressive drug

Answer 6:- (c)

7. This is a good producer of citric acid
(o) Aspergilus (b) Clostridium (¢) Saccharomyces (d) Pseudomonas
Answer 7:- (a)
8. This is not an example of performing biological control of diseases/pests using microbes
3 Trichoderma sp. against some plant pathogens
b)  Nucleopolyhedrovirus against insects and other arthropods
() Ladybird beetle against aphids
() Btcotton to increase yield
Answer 8:- (d)

(
(
(
(
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9. This is chiefly produced by the activity of an anaerobic bacteria on sewage
(3) Laughing gas (b) Propane (¢ Mustard gas (d) Marsh gas
Answer 9:- (d)

10. For the production of ethanol, the most common substrate used in distilleries is
(2) Soya meal (b) Molasses (¢) Ground gam () corn meal
Answer 10:- (b)

11. This is not a biofertilizer
(a) Agrobacterium (b) Nostoc (c) Rhizobium (d) Mycorrhiza
Answer 11:- (a)

12. Carbon dioxide is not released in which of the following processes?

(8) Lactate fermentation (b) Aloholic fermentation
(c) Aerobic respiration in animals (d) Aerobic respiration in'plants
Answer 12:- (a)

13. Nif gene occurs in:

(3) Peficium (b) Rhizobium (¢) Asperglus (d) Streptococcus
Answer 13:- (b)

14. An aerobic & symbiotic nitrogen fixing bacterium is:

(¢) Rhizobium (b) Streptococeus (¢) Azotobactor (d) Clostidium
Answer 14:- (a)

15. A free-living aerobic and non-photosynthetic nitrogen fixing bacteriumis:

(2) Anabaena (b) Clostidium (¢) Azotobactor () Rhizobium
Answer 15:- (c)

Assertion & Reason Type Questions.

i Iboth Assertion & Reason are true, and the reason is the correct explanation of the assertion

b [fboth Assertion & Reason are true, and the reason is the not correct explanation of the assertion,

[ Ifthe Assertion is a true statement, but Reason is false.

) I both Assertion and Reason are fase statements

16. A: Cyclosporin A is an immunosuppressive medicine.
R It stimulates the activation of T-cells and prevents rejections
Answer 16:- (A)

17. A: Cheese is one of the oldest food items in which microbes are used.
R: Different varities of cheese are known by characteritc texture, favour and taste,
Answer 17:- (A)

18. A: The chief component of biogas is CHA4.
R: Biogas plants are prepared on foreign technology
Answer 18:- (C)

19. A: Wine and beer are produced by distillation of the fermented broth.
R: Different types of alcohalic drinks are obtained only by fermentation, alwrays followed by the distlition process.
Answer 19:- (D)
20. A: Baculovirus are species-specific.
R It very common in the oot ecosystern and effective against severa plant pathogens.
Answer 20:- (C)

21.  Microbes are also used for commercial and industrial production of cetain chemicals like
organic acid, alcohol and enzymes.
Examples of adds producers ae Aspergllis niger (a funus) of ciric acds Acetobacter aceti (abacterium of acefic acid); Clostidium butylioum ( a bacterium) of butyri
add and lctobaclus (2bacterium) of lactic acid.
Abioactive molecule, cyclosporin A, that is used as an immunosuppressive agent in organ transpant patients § produce by the fungus trcoderma polysporum. Statis produce by
the yeast IMlonascus
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purpureus have been commercialised as blood-cholesterol lowering agents. It acts by competitively inhibiting the enzyme responsible for systhesis of cholesterol.
1) Which of the following is used in detergent formulations & are helpful in removing only
oily stains from the laundry?
i) Lipasesb) Proteases c) Pectinases d) Statins
i) is a clot buster.
| Streptokinase b) Cycosporin ) Monascus purpureus ) Statng
iii) Sara faced myocardial infraction which led to a heart attack, at the time she was rushed
to the hospital. Which medicine should have been administered to her at that time?
{ Cydosporin A b) Streptokinase  ¢] Monascus purpureus d) Statins
iv) Aspergillus niger is used for production of
i) acetic acid b) butyricacid cJlacticacid d) citric acid.
V) is used in production of breads & ethanol.
) Yeast b)Virus ¢) Blue green algae d) Spirogyra

Answer 21:-i-(a), ii-(a), iii-(b), iv-(@), v-(a)

22. The Primary effuent is passed into large aeration tanks where it s constantly agitated mechanicalyand airis pumped intoit. This allows vigorous growth of useful aerobic microbes
into flocs (masses of bacteriz associzted with fungal flaments to form mesh lle structure] Whie growing these microbes consume the major part of the organic matter in the
effluent. This significantly reduces the BOD of the effluent. BOD refers to the amount of the oxygen that would be consumed f ol organic matter in Llterof water were oxidized by
bacteria. The BOD test measures the rate of oxygen by micro-organisms in a sample of water.

1) BOD stands for:-

4 Biologal Oxygen Demand b) Bio Oxygen Demand
( Biochemical Oxygen Demand d) Biogeo Oxygen Demand
ii) The greater BOD of waste water, more is its
4 dleanliness b) CO2 potental () polluting potentia d) water level

iii) The purpose of biological treatment of waste water is to
4 reduce BOD b) increase BOD c) reduce sedimentation d) increase sedimentation
iv) The masses of bacteria held together by sline and fungal filament to form mesh-like
structure are called as
4 primary sludge b) flocs ) activated sludge d) anaerobic sludge
V) is the first step of sewage treatment.
4 Precipitation b) Chlorination c) Sedimentation d) Aeration

Answer 22:-i-(c), ii-(c), ii-(a), iv-(b),  v-(c)

23. Milk starts to coagulate when Lactic Acid Bacteria (LAB) is added to milk as a starter.
Mention two benefi tsthat LAB provides.
Answer23:-

1) LAB checks the growth of disease-causing microbes

2)  LAB converts milk into curd and also increases nutritional quality by increasing vitamin B12.

24. Give the scientific name of the source organism from which the first antibiotic was
produced.
Answer 24:- Penidlim notatum

25. Name a microbe used for statin production. How do statins lower blood cholesterol levels?
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Answer 25:- Mirobe:Monascus purpureus Mechanism: Statins are compettive inhibitors of enzymes required for cholesterolsynthesis. Therefore, play role in decreasing
cholesterol level in the body.

26. ‘Swiss cheese’ is characterized by the presence of large holes. Name the bacterium
responsible for it.
Answer 26:- Propionibacterium sharmanii

27. Name the enzyme which is used as clot buster” to remove blood clot from blood vessels of
patients.
Answer 27:- Streptokinase.

28. Name the first antibiotic manufactured & also name its source microorganism.
Answer 28:- Penidln obtined from penidliim notatum.

2 Marks Questions
29. Name two alcoholic drinks produced in each of the following ways.
(] by distillation and (ii) without distillation.
Answer 29:- (| Whisky, brandy, rum by disilition
) Wing beer without distlition

30. Lactic Acid Bacteria (LAB) is commonly used in the conversion of milk intocurd.
(Mention any two other functions of LAB that are useful to humans).
Answer 30:- (i) LABin human intestine synthesizes Vitamin B12.
(i) LAB in human stomach checks the growth of harmiul microbes

31. How do mycorrhizae function as biofertilisers? Explain with example.
Answer 31:- Mycorhizaare fungi associated with the roots of plants. Many members of genus Glomus forma mycorthiza. These fungal symbiont absorbs water and
minerals ke phosphorus from the sl and provide them to the plant.

32. What are biofertilisers? A farmer is advised to add a culture of bacterium in the soil before
sowing the crop. Name the bacterium in the culture. How is this bacterium useful to the crop?
Answer 32:- Bifutlies are organisms that enrich the nutrient qualty of the sl Auzotobacter

/Azospirillum (free liing) This bacterium fixes atmospheric nitrogen into organic forms, which s used by the plants as nutrient

33. What for Nudeopolyhedro viruses (NVP) are being used nowadays?
Answer 33:- Nudeopolyhedro viruses are being used tokkillinsects and otherarthropods pests of crops. The viruses have no effect on plants and non-target animals. Thus used in
biologica control of pests

34. How has the discovery of antibiotics helped mankind in the field of medicine?
Answer 34:- Authitics have helped mankind in teating most of the deady bacterd and fungaldiseases of humans

35. What is the relationship between BOD and organic matter in sewage?
Answer 35:- The greater the BOD of wastewater more is the amount of organic matter in sewage.

36. Name two gases produced during secondary treatment by sewage.
Answer 36:- 1.Carbondioxide and 2.Hydrogensulphide.

37. Expand the ‘LAB’. How are LABs beneficial to humans? (Write any two benefits)

Answer 37:- LAB-Ladic Add Bacteri Benefis
Found in curd. They improve the nutritional qualty of food. Yogurt is prepared from milk by Lactobacils.
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38. What is cyclosporin A? What is its importance?

Answer 38 :- Cycosporim A It i an ceven-membered cylc oigopeptide obtained through thefermentative activiy of fungus Trichoderma Polysporum
Importance. I has antfungal ant-inflammatory, and immunosuppressive properties. It inibits the activation of T-cels and therefore prevents rejection reactions in
organ transplantation.

39. 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 withnitrogen.

(if) Why do leguminous crops not require such enrichment of thesoil?
Answer 39 (i) :- Awspirilum, Azotobacter, Anabaena, Osclltori2 (Any two)
Answer 39 (ii) :- Leguminous crops do not require such enrichment of the soil because they have a symbitic assocition with Rhizobium bacteri which traps nitrogen
direcly from the atmosphere and provides it to the plant and in turn gets food and shelter.

40. Give examples to prove that microbes release gases during metabolism.

Answer 40:- 1 Large holes in _Swiss Cheese" are due to the production of a lrge 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.

5. Methane H2S, and CO are produced during microbial digestion of organic compounds in the case of secondary reatment of sewage

4 The dung of the cattle produces methane gas in the biogas plants.

41. Why is a slurry of cattle dung (gobar) added to bio-wastes in the tank of a gobar gas plant
for the generation of biogas?

Answer 41:-Slury consiting of excreta dung of catte commonly caled gobar i rich in methanogen bacteria. It is used for the generation of biogas. These bacteria
called methane bacterium grow anaerobically and break down.

3 Marks.

42. The three microbes are listed below. Name the product produced by each one of them and
mention their use.

(] Asperglls niger

j  Trichoderma polysporum

(il -~ Monascus Purpureus

Answer 42- {j Aspergllus niger produces ciric acd. Ciric acid s used as a flavoring agent and as afood preservative.

fij Trichoderma Polysporum produces a bioactive molecule cyclosporin A It is used as animmunosuppressive agent in organ transplant

patients.

fi]  Monascus Purpureus produces statins Statins are capable of competiive inhibition of enzymesrequired for cholesterol synthesis. Hence, it is used as blood
cholesterol-lowering agents.

43. (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. molecular drug is administered to oppose kidney rejection by the body. What is

(i) Awoman had just undergone a kidney transplant. A bioactive the bioactive molecule? Name
the microbe from which this is extracted.

(i) 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.

Answer 43:- (i) Streptokinase- Clot buster" can be used to dissolve clots. It is obtained from the bacteria Streptococcus
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lij  The bioactive molecule is Cyclosporin A which is used as an immunosuppressive agent in organtransplantation. It i produced by the fungus Trichoderma
Polysporum
li) - Doctors prescribe Statins to lower blood cholesterl. I s obtained from the fungus Monascus purpureus

44. Draw the well labelled diagram of the Biogas plant.
Answer 44:- Fig 108(Page No-186:Refer NCERT Bock)

5 Marks

45. Microbes can be used to decrease the use of chemical fertilizers. Explain how this can be
accomplished.

Answer 45:1Rhizobium bacteria present in the root nodules of leguminous plants (pea family) forms a symbiotic association and fixes atmospheric nitrogen into organic forms
as nitrates,nitrites which are used by the plant as nutrient.

L Freeling bacteria in the sol Auospirim and Azotobacter can f x atmospheric nitogen thusenriching the nitrogen content of the soil.

3 Many members of the genus Glomus (Fungi) form mycorrhiza symbiotic associations with higher plants. In these, the fungal symbiont absorbs phosphorus from
soil and passesittothe plant.

46. Describe the primary and secondary treatment of domestic sewage before it is released for
reuse.

Answer 46: Treatment of domestic sewage The municipal wastewaters are freaed in Effuent Treatment Plant (ETP) prior to disposal in water bodies

[t consists of 3 steps: primary, secondary, and tertiary.

L Primarytreatment. It includes physical processes, such as sedimentation, floatation, shredding(fragmenting and filtering). These processes remove most of the large debris.

L Secondary treatment. It s a biologial method Activated sludge method. Sewage after primarytreatment, s pumped into aeration tanks or oxidation ponds Here,
t s mixed with ar and sludge containing algae and bacteria. Bacteria consume organic matter. The process results in the release of CO2 and the formation of sludge or bio sold.
Algae produce oxygen for the bacteria The water, which isnow almost dear of organic matter, s chlorinated to Kl microorganisms.

3. Tertiary treatment. It involves removal of nitates and phosphates The water after the above teatment, is then released It can be reused.

47. Given below is a list of six micro-organisms. State their usefulness to humans.
(] Nucleopolyhedrovirus
i Saccharomyces cerevisiae
(i) Monascus Purpureus
i) Trichoderma polysporum.
() Penicllum notatum
i) Propionibacterium sharmanii.
Answer 47: Name of Micro-organisms & Uses
(] Nucleopolyhedrovirus Used in biocontrol of
insects
(i Saccharomyces cerevisiae Bread making
Ethanol making
(il -~ Monascus Purpureus
Produces Statin used as blood cholesterol-lowering agent
i) Trichoderma polypore
Preparation of cyclosporin having antfungal ant-nfammatory, immuno-suppressive properties
() Penicllum notatum Production of antbiotc, Peniclin
(i) Propionibacterium sharmanii Preparation of large-holed
sWiss chegse.
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48. Explain biological control of pests and plant pathogens with examples.

Answer 48:- The very familiar beetle with red and black markings the Ladybird, and Dragonflies are usefu to get 1id of aphids and mosquitoes, respectively

The bacteril disease wil Kl the catemillos but leave other insects unharmed Because of the development of the methods of genetic engineering in the last decade or so,
scientists have introduced

B. thuringensis tosin genes into plants. Such plants are resitant to aftack by insect pests. Btcotton isone such example which is being cultivated in some states of our country.
Biological control of plant pathogens: A biologial control developed for use in the teatment of plantdisease is the fungus Trichoderma Trichoderma sp. are freefing fungi that
are very common in soland root ecosystems. They are effectve biocontrol agents of several plant pathogens

Baculoviruses are pathogens that attack insects and other arthropods The majoriy of baculovirusesused s biological control agents are in the genus Nucleopolyhedrovirus
These viruses are- excelent candidates for species:specfic narow spectrum insecticidd applications

They have been shown to have no negatve impacts on plants mammals, birds fsh or even on non-target insects This is especiall desirable when benefiid insects are
being conserved to aid in an overalPM (tegrated pest management) program, or when an ecologicall sensiive area is being treated

49.How do biofertilizers enrich the soil?

Answer 49: Biferiers play a vial role to solve the problems of sul fertfty and ol productvity. L Anabaena azolle, a cyanobacterium, fves in- symbiotic association

wih the freeoating waterfernAzola The symbiofic sjstem AzollvAnabaena complex s known to contribute 40-60 mg N ha-L perrice crop, In
addifon ~ to i cyanobactera  add organic  mafe, secretes growth- promotingsubstances

lie auxing and vitamins, mobizes insoluble phosphate, and thus improves the physicaland chemical nature of the soil.

2 Rhizobium Leguminoserum and Azospirillum fi x atmospheric nitrogen as nitrates and nitrites. 3 Mycorrhizae formed by an association of bacteria and roots of higher plants increase so

fertlity
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CHAPTER: 11 BIOTECHNOLOGY: PRINCIPLES AND PROCESSES

KEYPOINTS:

L Recombinant DNA Artficaly made DNA stand, formed by the combination of two or
more gene sequences

2 orf Orighn of replication, st o where replication sta

3 Plasmid Autonormously replcating cicular extrachromosomal DNA found in
bacteria

4 Restiction Enzymes Enzymes which cuts the DNA at specific sites

5. Vectors Avector s usually a piece of DNA that carries a sequence of DNA
(gene of interest) and introduces it into a new cell.

6, Gene Cloning To produce multiple copies of gene in a host cell

1. Nucleases A dass of enzymes which  breaks the nuckic adds in to smal
fragment by hydrolysing the sugar phosphate backbone

8 Exonuceases They remove nucleotides from the ends of the DNA

9 Endonucleases Enzymes that cleave the phosphodiester bond within a
polynuckotide chain (DNA)

10. | Palindromic Nucleotide A'sequence of Base pairs that read same on the two strands when

Sequences orientation of the reading frame kept the same

11 | DNA Ligase Joins the DNA from two diffrent sources to make recombinant
DNA

12. | Gel Electrophoress Atechnique which is used to separate DNA fragments based on
their sizes under electric field.

13, | Selctable Markers These are the genes which are used to select fransformants and
recombinants, Eg Antibotic Resitant genes

14 | Transformants A cel that has received addifonal genefic materid

15. | Recombinants cel that contains a combining genefc materdl with diferent origins

16. | Lysozyme Enzyme which breakdown bacteridl cel wal

17. | Cellase Enzyme which breakdown plant cel wial made of cellose

18, | Chitnase Enzyme which breakdown fungal cel wal made of chitn

19. | PCR Polymerase Chain Reaction used to produce rmulile copies of the
gene

20. | Recombinant protein A protein made from the recombinant DNA in a host cel

21 | Bioreactors A arge vessels in which raw materds are biologicaly converted into
specific products

2. | Downstrearn Processing Aseries of processes like separation and purification of the product
before it is ready for markeng

Case Based Question:

Read the passage given below and answer the following questions

I When I come to the laboratory of my father, I usually see some plates lying on the tables. These plates contain colonies
of bacteria. These colonies remind me of a city with many inhabitants. In each bacterium there is a king. He is very long,
but skinny. The king has many servants. These are thick and short, almost like balls. My father calls the king DNA,
and the servants’ enzymes . .. My father has discovered a servant who serves as a pair of scissors. If a foreign king invades
a bacterium, this servant can cut him in small fragments, but he does not do any harm to his own king.
—Syhia (10 yeas old) daughter of Wemer Arber (s quoted i Konforf 2000)

Swiss microbiologst VWerner Arber was one of the redpients of the 1978 Nobel Prize in Physiology or Medicne, an award he earned for his discovery (with Stuart
Lim) of restriction  enzymes  Arber discovered restriction enzymes while studying a phenomenon known as host-controlled restriction of bacteriophages  [dso  known &t the
time a5 hostcontrolled modification of bacteriophages) Bacteriophages are viral particles that invade bacteria and replicate their own DNA independently of the bactertl chromosomal
DNA. Prior to Arber's work, researchers Savador Luriz and Mary Human had
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shown that various phages were host specif; with each phage surviving and flourishing only in onehost bacteril stain and growing poorly in others (Luria & Human,
1952) Those phages that grew poorly wrere said to be "restited" by their host Arber wanted to know why.

Arber proposed that bacterl cels (in this case, E. coli) were able to protect themselves against foreign DNA through some sort of enzymacaly catdysed genetic defence
mechanism (Arber & Lim, 1969) Speciicaly, he theorized that only those bacteriophages that had previously been in contact with thesame bacterial strain could successfully
infect new host cels, and that the previous exposure somehow modified the phage DNA ina way that protected it from restriction. Phages with unmodified DNA, on the other
hand, were immediately broken down by enzymes This ocourred because the host celenzymes recognized these phages as foreign, cleaving their DNA and restricting their
growth. Arber further proposed that there were specific stes in the genome at which restriction activities occurred.

(Source: Restriction Enzymes By: Leslie A. Pray, Ph.D. © 2008 Nature Education )
L Servant with sissors" refers to
4 Bacteriophages b) Bacterdl () Restriction enzymes i DNA
L The growth of the Phages were stopped in the host cel because the enzymes in the bacterl cels
4 Restricted the growth of the bacteria by degrading their DNA.
b Hydrolyse the phage DNA
() Cleaves the phage DNA at the specific sites
§) Al of the above
3 Bacteriophages refers to the

a Bacteria that kils vius b. Virus that aftack bacteral cels
t. Viruses 0. A specid type of DNA found in few bacterid cels
4 Assertion: Restriction endonucleases cut the DNA at the specficsites called rstriction sites, Reason: Al restriction enzymes have same restriction stes
i Both assertion and reason are true and reason in the correct explanation of assertion
b Both assertion and reason are true but reason is not the correct explanation of assertion
0 Assertion in correct but the reason is incorrect
0 Both Assertion and reason are incorrect.

Ans: 1-c;2-¢;3-b; 4-c

Read the passage given below and answer the following questions Polymerase chain
reaction [PCRY is a common boratory technique used to make many copies (mions or bilions] of a partcular region of DNA. The key ngredients of a PCR
reaction are Taq polymerase, primers, template DNA, and nuckotides (ANTPs|. The ingredients are assembled in a tube, along with cofactors needed by the enzyme, and are
put through repeated cycles of heating and cooling that allow DNA to be synthesized.
The basic steps are:
I Denaturation (96° C): Heat the reaction strongly to separet, or denature, the DNA strands. This provides singlesnanded template for
the next step.
L Annealing (55 65°C}: Cool the reaction so the primers can bind to theircomplementary sequences on the single-
stranded template DNA.
3 Extension (72 °C} Raise the reaction temperatures so Taq| polymerase extends the primers, synthesizing new strands of
DNA.
(Source: Khan Academy)
1. DNA polymerase used in PCR s caled Taq polymerase because
A Itcan polymerise DNA at higher temperature
b It polymeries DNA n 3" to 5* direction
¢ ltisisolated from bacterium Thermus aquaticus
6 Al of the above
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2. Which of the following is incorrecty matched par
i PCRPrimers- short pieces of Single stranded DNA
b Extension- 3'to 5
¢ Denaturation- Breaks the hydrogen bond to make DNAsingle stranded
g dNTPs for the synthess of DNA stand
3. The results of PCR reactions are usually made visible by
i Gel electrophoresis
b DNA fingerprinting
¢ Southern blotting
& DNA sequencing
4, Assrtion: RT-PCR test is used to detect Corona vius in the given sample. Reason: Corona virus replicates by reverse

transcription.
i Both assertion and reason are true and reason in the correct explanation of assertion
B Both assertion and reason are true but reason is not the correct explanation of assertion
0 Assertion in correct but the reason i incorrect
i Both Assertion and reason are incorrect.

Ans: 1-c; 2-b;3-a;4-a

Read the passage given below and answer the following questions:

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. A
polylinker site with a number of restriction enzyme sequences is located within the lacZ gene.

The product of a functional lacZ gene is an enzyme called p-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 the polylinker site causes
disruption of 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. The
disrupted lacZ gene is not expressed, hence, it doesn’t code for production of - galactosidase.
Consistently, the bacterial cells with the recombinant cannot break down X- GAL, and give rise
to white colonies.

Q1. The role of selectable marker is to

2 Make the host cell competent

b Show resstance against antibiotics

t Select recombinants fom non-tecombinants
4 Transform the cel

Q2. In the above experiment the acZ gene was disrupted by the insertion of gene ofinterest, which is further used to select recombinants. This method is
known as

3 Insertional activation
b, Insertional mactivation
. Insertional disruption
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4 Loss of resistance

Q3. The enzyme responsibl for the breakdown of X-GAL s f-galactosidase. The cels contaning pUC 18 plasmid wil produce __a___colonies
because b

2 Blue colonies X-GAL is blue in colour

b White colonies, f-galactosidase degrades X-GAL
t White colonies, f-galactosidase becornes nactive
A Blue colonies, f-gaactosidase degrades X-GAL

Q4. Asserion: The insertion of gene of interest within the acZ gene stops the production of the enzyme p-galactosidase.
Reason: The recombinants produce white colonies

a)  Bothassertion and reason are true and reason in the correct explanation of assertion
) Bothassertion and reason are true but reason is not the correct explanation of assertion
C) Assertion in correct but the reason is incorrect

d)  Both Assetion and reason are incorrect

Ans: 1-c; 2-b; 3-d; 4-a
Read the passage given below and answer the following questions:

By definition,a bioreactor is a vessel in which a biological reaction or change takes place. The biological systems involved include enzymes, microorganisms, animal e, plant cell, and tisues. The
bioreactor is a place where an optimum external environment is provided to meet the needs of the biological reaction system so that  high yied of the bioprocess is achieved.
Obviously, there are complicated interactions between the biologal system and the physical and chemical aspects of this process. A variety of bioreactor types and configurations
have thus been exploited and developed along with the advances in the understanding of biologal sstems. In addition, t i necessary to control *the bioreactors operating
parameters in order to favor the desired functions of the liing cels or enzymesDissolved oxygen concentation pH, temperature, mixing, and supplementation of nutrients ol need
tobe controlled and optimized.
Because of the rapid advances in recombinant DNA technology and genome sequencing the sarmeproduct or biological process may be achieved by different
biologial systems: microorganistms, plant cels, animal cels or enzymes. With the understanding of the biologal system and fs requirements on s physical and chemica
environment, a proper bioreactor type can be selected.
(Source: Si{ing VW ang, Janiang Zhong, in Bioprocessing for Value-Added Products from Renewable Resources; 2007)

Q1. The bioreactors are used for

i Large scale production of the desired gene product
b Growing microbes in laboratories

¢ PCR reactions

¢ Downstream processing

Q2. Which of the following is correctly matched

& Stimer- Maintains temperature
b Sampling ports- for addingnutrients
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¢ Nutrient medium-nutrition for microbes
¢ pH control system- Oxygen supply.

Q3. Stirred Bioreactors are better because they have

i betteraeration and mixing properties

b foam control system

¢ better temperature and pH control systems
¢ Al of the above

Q4. Assertion: Bioreactors are used for the large scale production of the desired products..
Reason: Bioreactor designing only needs complete information of biological systems.

4 Bothassertion and reason are true and reason in the correct explanation of assertion
i Bothassertion and reason are true but reason is not the correct explanation of assertion
§ Assertion in correct but the reason is incorrect
§  Both Assertion and reason are incorrect.

Ans: 1-a; 2-c; 3-d; 4-¢

SHORT ANSWER QUESTIONS

Q1. Which enzyme is commonly called as ‘molecular scissor’ of genetic engineering? Give one
example also.

Ans; Restiction enzyme, Eg EcoR1

Q2. Which enzyme you would use to isolate DNA from the fungal cell and why?
Ans: Chitinase, because fungal cel wal is made of chitin wich is digested by the enzyme chitinase only

Q3. Which dye is used to make DNA visible under UV light? Why this dye should be handled
very carefully?
Ans : Ethidium Bromide or EtBr. This dye should be handled very carefuly because i i carcinogenic in nature.

Q4. What do you mean by direct gene transfer? Suggest one method for this.
Ans Direct gene tiansfer means the vectorless gene transfer. Electroporation/microinjection /Gene gun method or biolistic.

Q5. Name the technique used to amplify the DNA? List the steps involved in this.
Ans: Polymerase chain reaction (PCR} The three steps are
a. Denaturation b. annealing and c. Extension

Q6.A researcher added DNA polymerase in the reaction mixture used for PCR to make multiple
copies of the DNA. At the end of the reaction he observed that DNA amplification did not occur.
What is the reason behind his failure?

Ans In PCR Taq polymerase enzyme i used for the process of polymerisation because i & athermostable DNA polymerase and do not get denatured at high
temperature used during PCR reaction. He failed because he used DNA polymerase which got denatured during PCR reaction.

Q7. What do you means by the term ‘competent’ in competent cells? Why the cells made
competent?
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Ans The term competent’ means to make the bacterid cel capable of taking up foreign DNA. The cells made competent because DNA s a hydrophilic molecule
cannot pass through the cell membrane as i interior i hydrophobic

Q8. Name the methods which are useful to introduce foreign DNA in animal cell and plant
cells, respectively.
Answer Animal cel: Microinjection

Plant cel: Bilistcs or gene gun

Q9. Agrobacterium tumefaciens is referred to as Natural Genetic Engineer of plant. Why?

Ans Agrobacterium tumefaciens & a pathogen to severd dicot plants. It can tansform normal cel intotumour cel by tansfeming a piece of DNA caled
T- DNA. This is calbd natural Genetc Engineerbecause gene transfer occurs naturally without involving any human effort.

Q10. What does H, in, d and Il refer in the enzyme Hind II.

Ans The fist leter written in capital denotes the genus of the source organism from which enzyme wasisolated H=Haemophilus

The next two leters writen in small denotes the species of the source organism from which enzyme was solated, in= influenza

The letter _d" refers to the name of the strain of bacteria.

The Roman numerical 11 denotes the order of discovery of the enzyme from that partilar organism.

Q11. Name and explain the technique with which the DNA is forced into (ii) a bacterial cell (ii)
a plant cell (iii) an animal cell.

Ans. (i)Bacterial Cell: Chemical treatment with a speciic concentration of divalent cations such as Calium, which increases the efiiency with which DNA
enters the bacterium through pores in i cel wal Recombinant DNA can then be forced into such cel by incubating the cels recombinant DNA on ice, followed by placing
them briefly at.42°C (Heat Shock)) and then putting them on ice.

(i) Plant Cell: Plant cells are bombarded with high velocity micro-particles of gold and tungsten coated with DNA. This is caled Bilisic or gene gun,

(iii) Animal Cell: Recombinant DNA i directy njected into the nuceus of the animal cel This method is known as microinjection.

Q12. Cloning vectors are used to transfer gene of interest in the host cell in recombinant DNA
technology. Mention any three features of vectors that are most suitable for this purpose.

Ans. | Have origin of replation(Ori)

il Havea selectable marker

lij  Have at least one recognition site.

Q13. Observe the given sequence of nitrogenous bases on a DNA fragment and answer the
following question —

5 -GAATTC-%

3 -CTTAAG-5%

(a) Name a restriction enyzme which can recognise this DNA sequence.

(b) Write the sequence after digestion.

(c) Why are the ends generated after digestion called sticky ends?

Ans, (a) EcoRl

5'CAG 3 | S5AATTCTTA3

(b)

IGTCTTAAS" | FGAAT &'

(C) These are named sticky ends, because they form hydrogen bonds with their complementary cut part
Q14. A selectable marker is used in the selection of recombinants on the basis of their ability to

produce colour in presence of chromogenic substrate.
(a) Mention the name of mechanism involved.
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(b) Which enzyme is involved in production of colour?

(c) How is it advantageous over using antibiotic resistant gene as a selectable marker?
AnNs. (&) Insertiond nactivation

(b) p-galactosidase.

() Selection of recombinants due to inactivation of antbiotics resistance requires simultaneous plating on two plates having different antibiotics.

Q15. Enlist the characteristics that must be possessed by a good cloning vector. Ans. The

important properties which a good vector must possess are :-

| Size: - The vector must have smal size so that i is easir to purfy & isolte

i Origin of replication: - This is a sequence of base pafis where replication stats Any piece of DNA linked to this sequence can be made to replate within
is host cel & thus controls the copy number of inked DNA

ij Selectable Marker:- A marker is a gene which helps in selecting those host cels wiich contain the vector & eliminating the non — transformants
Common Slectable marker indude gene encoding resistance to antibiotics.

i) Cloning Sites: - The vector should have a few or at least one unique recognition site to link the foreign. Presence of  particular recogition ste enables the particular resriction

enzyme to cut the vector.

Long Answer Questions

1. The development of bioreactors is required to produce large quantities of products.

(a) Give optimum growth conditions used in bioreactors.

(b) Draw a well labelled diagram of simple stirred — tank bioreactor.

(c) How does a simple stirred — tank’ bioreactor differ from sparged stirred — tank’ bioreactor?
Ans. (i) Temperature, pH, susbtrates, salts, vitamins and oxygen.

(i) (o) simple stimed—tank bioreactor

i3 )

Acid/Base
for pH (
control P - braker

Steam for —Flat bladed
sterilisation impeller
—Culture
broth

& g - ‘ :
(iit) The ster facliates even mixing and oxygen avalibity throughout simple—stired tank bioreactor, whereas in case of sparged stirred-tank bioreactor, air is bubbled throughout
the reactor for proper mixing.
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2. In the given figure, one cycle of polymerase chain reaction (PCR) is shown-

.3 2
3.lll HEEEEEREEREN @
Heal A)
*“TT T IV TTTITITIVCETITT ©
PR N O N T O T T O O Y T P
l Prmers
T T I T} TrZIIT1 *
.
v ¥ (8)
il T T T T T T ™
‘Taquymun
LY LY
p W NN NN NN NN NN NN -
L 5 0

5 3
yLTTTTITITTITITITITITITIYYS

(a) Name the steps A, B and C.

(b) Give the purpose of each of these steps.

(c) State the advantage of bacterium Thermus aquaticus in this process.
(d) Why are primers used in PCR.

Ans. (&) A- Denaturatior; B- Annealing C- Extension

(b) Denaturation — Heat denatures DNA to separate complementary strands. Annealing: Primers hybridses to the denatured
DNA srands
Extension : Extension of primers resulting in synthesis of copies of target DNA sequence.

(c) Enzyme Tag polymerase s ilated from the bacterium Thermus aquaticus. This enzyme induces denaturation of double stranded
DNA at hightemperature.

(d) Just like human and bacterial DNA polymerase, Taq Polymerase can't initiate the process of polymerisation. It can only extend the existing nuceotide strand.
Therefore DNA primers are added inPCR

3. Study the figure of vector pBR322 given below in which foreign DNA is ligated at the Bam
H1 site of tetracycline resistance gene.
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Answer the following questions :

(a) Mention the function of rop.

(b) What will be the selectable marker for this recombinant plasmid and why?

(c) Explain transformation.

Ans. () _rop" codes for the proteins involved in the replication of plasmid

(Ib) Selectable marker — ampicili resistance gene. It wil hep distinguishing trans formants from non-transformants after plating them on ampicillin containing
medium.

(C) Transformation - It is the phenomenon by which the DNA isolated from one type of cell and introduced into another type and is able to bring about some of the
properties of former to the later.

4. Describe the various steps involved in Recombinant DNA technology with the help of a well
labelled. Diagram?

Ans. i) Identification of DNA with desirable Genes

ii) Cutting the gene of interest and vector with the same restriction enzymes so that complimentary ends are formed. Ligase is added to make the recombinant DNA ii)Insertion of
Recombinant DNA into host cell - Recipient cells after making them competent to receive takes up DNA in its surrounding, Recombinant DNA is introduced into suitable host cell by
vector - based or vector - less method.
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Foreign DNA

Same restriction enzyme cutting both foreignon

DNA and vector DNA at specific point

4 4

X0C X 200K

Ligases join foreign
DNA to plasmid

4

& Transformation
r~"\
s,‘s

iv)Selection&Screening:-lfarecombinant DNA bearing gene for resistance to an antbiotic i§ ransfered into E-col the host — cel become
transformed into amypidln — resstant cels Due fo this amp gene one is able to sekct a ransformed cl in thepresence of ampidin
This amp restant gene s caled selectable markerv )Obtaning the foreign Gene product - After having doned the gene of interest
& having optimized the conditons to induce expression of the target proten, one has fo consider producing it on large scale.

6. What are Restriction enzyme? Why do bacteria have these restriction enzymes? Show
diagrammatically a restriction enzyme its recognition & the product it produces?

Ans. Restriction enzymes are endonucleases which recognize a specific sequence within DNA and cut the DNA within that sequence at a specific point. In
bacteria, these restiction enzymes modiy & cut the foreign DNA entering into the bacterial cel& thus provides immuniy to bacteral cel
Name of Restricion enzyme- EcoRI Substrate DNA on which it acts

GA AT TC

| | | Action of Restriction enzyme

CTTAA.G

The enzyme cuts both DNA EcoRI cuts the DNA between bases
strands at the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA

Sticky end

AN\ AL D AVAN

Sticky end
DNA fragments join at sticky ends

|
NN/, \"Gilshishsl 2\"7,NZ,)

Recombinant DNA
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CHAPTER-12 : BIOTECHNOLOGY AND ITS APPLICATIONS
MULTIPLE CHOICE QUESTIONS

1. The process of RNA interference has been used in the development of plants resistant to ___

L Insects B. Nematodes C. Fungi D. Viruses Ans- B
Nematodes
2. The first ever human hormone produced by recombinant DNA technology is ____
4 Progesterone B. Insulin C. Estogen D. Progesterone Ans- B
Insulin
3. In Bt cotton, the Bt toxin present in plant tissue as pro-toxin in converted into active toxin
due to
b Addic pH of the insect gut B. Alkalire pH of the insect gut
C. Presence of conversion factors in insect gut D. Action of gut microorganisms Ans- B Alkale pH
of insect gut
4. The first transgenic crop was
i Tobacco B. Tomato C. Cotton D. Flax Ans:
Tobacco
5. Golden rice is a transgenic crop of future,with one of the following improved traited
b Inset resistance B. High Protein content
C. High lysine content D. High Vitamin A content Ans: High Vitamin
A content

ASSERTION REASON QUESTIONS-

L Assertion: The milk of Rosie cow is nutritionally more balanced for infants. Reason- Rosie's milk contain 2.4 g/L of human
lactalbumin.
A - Both A and R are tue and R is the correct explanation of A.
B - Both A and R are frue but R i NOT the correct explanation of A.C - A is true but R is false.
D - Ak fise but R s tueE - Both Aand R
are false. Ans- A
L 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 toxicly of drugs and vactine on transgenic organisms.
A - Both A and R are true and R i the correct explanation of A
B - Both A and R are true but R s NOT the comect explanation of A.C - A is true but R is false.
D - A fase but R is tueE - Both Aand R
are false. Ans: C
3 Assertion: RNAI is a natural method of defence in eukaryotes Reason: RNAI is used to produce nematode resitant
tobacco plants
A - Both A and R are true and R i the correct explanation of A
B - Both A and R are true but R i§ NOT the correct explanation of A.C - A is true but R is false.
D - Ak fise but R s tueE - Both Aand R
are false. Ans- A
4 Assertion: Biopiracy s the practice of commercidly exploiting naturaly occurring biochemical or genefic material especidly by obtaining patents that restict i future use
whi falng to pay far compensation to the community from which i orignates
Reason: US patented turmeric and neem which s a case of biopiracy. A - Both A and R are frue and R is the correct
explanation of A
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B - Both A and R are true but R s NOT the comect explanation of A.C - A is true but R is false.
D - Ais fabe but R is trueE - Both Aand R
are false. Ans- B
5 Assetion: Early detection of diseases caused by mutation in genes HIV and cancer is possble Reason: -DNA technology and s techniques have helped in earl
molecular diagnosis of geneficdiseases, 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 s NOT the corect explanation of A.C - A is true but R is false.
D - A fabe but R is frueE - Both Aand R
arefalse. Ans- A

6. Assertion (A) : Agrobacterium tumefacens is popular in genetic engineering because the bacterium is associted with the roots of ol 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 i the correct explanation of A
B - Both A and R are true but R s NOT the comect explanation of A.C - A is true but R is false.
D - Ais fdse but R is trueE - Both Aand R
are false. Ans: D

1. Assertion (A) : In recombinant DNA technology, human genes are often ransferred into bacteria or yeast.
Reason (R) : Both bacteria and yeast rukply very fast to form huge populations, wihich express the desired genes
A - Both A and R are true and R s the correct explanation of A
B - Both A and R are frue but R is NOT the correct explanation of A.C - A is true but R is false.
D - A fale but R s true E - Both Aand R
are false. Ans : A

b Assertion (A): GM crops can affect human health by causing dergic reactions.
Reason (R) : Transgenes in commercia crops can endanger native species eg the Bt toxin gene expressed in pollen might endanger polinators like honeybees
A - Both A and R are true and R s the correct explanation of A
B - Both A and R are true but R s NOT the comect explanation of A.C - A is true but R is false.
D - Aisfalse but R is true Ans: B
9. Assertion (A} Geneti engineering i aso caled recombinant DNA technology Reason (R) : It brings about improvement of genetic
makeup ofan organism.
A - Both A and R are tue and R is the correct explanation of A.
B - Both A and R are true but R s NOT the comect explanation of A.C - A is true but R is false.
D - Ak fabe but R is tue Ans : A
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10, Assertion (A) : Bt toxin gene has been doned from bacteria expressed in plants to provide protections against insect without the use of insecticide.
Reason (R] : Bt toxin is produced from bacterium Bacilus thurinogeniesi

A - Both A and R are true and R s the correct explanation of A
B - Both A and R are frue but R is NOT the correct explanation of A.C - Ais true but R is false.
D - Ak fabe but R is tue Ans : A

CASE BASED QUESTIONS-

I Read the passage and answer any 4 questions that follow -

Diabetes is a hyperglycemic metabolic disorder resuting from insuffient production of insuliy, with consequent metabolic dystunctions. Of four types and affecting more than
415 nilion people, i is aforefront public health perl globaly.

Escherichia coli remains the best bacterium prototype for rDNA experiments Cleavage of the signalpolypeptide in Ists of Langerhans produced preproingulin yilds proinsulin the
enzymac removal ofthe link chain in which gives Human inulin (humulin]; a 51 amino-acids polypeptide of mass 5808Da.n 1978 humulin ~ was  fist  produced in
Escherichia o, elminatiig ~ zoomotic  cross-ransfer/autoimmune-diseases risk. It & ako 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 transfected, and placed in fermentation
tanks. The insulin molecules are stored in inclusion bodies, and solubilisation (by chemicals and enzymes] and refolding yeld the fina insuln.

11 How was insulin prepared traditionally?

a. From slaughtered hens b. From slaughtered pigs
¢. From slaughtered horses d. From Slaughtered cattle and pigs
12 What are the shortcomings of insulin obtained from slhughtered animal?

4 Insuffcient in quantity and contain antibodies which can cause allergy.
b Insufficient in quantity and contain antigens which can cause allergy.
¢  Sufficientinquantity and contain antigens which can cause allergy.
d)  None of the above
13 How did El Lily prepared nsulin
4 By tissue culture technique
b) By rDNA technology
() Byartificial hybridisation
0  Bygene therapy
14 Whats the difference between proinsulin and instlin structuraly?
) No difference
) Proinsulin has an extra C-peptide which is absent in insuln.
) Insulin has an extra C-peptide which is absent in proinsuln,
d)  Proimsulin in inactive form and insulin is active form.
How is chain A and chain B of insulin held together?
g Byhydrogen bonds
b Byelectrostatic bonds
¢  Bydisulphide bonds
d) By Vander weals forces

2
b
)

Ans-1.1 d) From slaughtered cattle and pigs
1.2 b) Insufficient in quantity and contain antigens which can cause allergy.
1.3 b) By r-DNA technology
1.4 b) Proinsulin has an extra C-peptide which is absent in insulin.
15 ¢) By disulphide bonds

71|Page



L Animas with manipulated genetc materd (camying recombinant DNA) are known as transgenicanimals Transgenic technology provides a method to rapidly inroduce
new genes into animals withoutcross breeding It s a powerful technique for studying fundamental problems of mammalan development. Transgenictechnology
has been developed and found perfect in the laboratory on mice. The three most common gene tansfer techniques namely. DNA microinjection, ES-cel mediated and Retrovirus
mediated gene transfer are the most important to have enabled to produce transgenic cattle, sheep, goat, pig and other animals Transgenic animak have the potentia of agicultura
applications Lke 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 s caled ethics of transgenic animak These ethical and animal welare issuessurround transgenic animal technology and
be only minimized or avoided through awareness creationabout the merit of this technology.

21 Which option does not indicate that humans are benefted from transgenic animals?
4 forstudy of diseases b) to determine vaccine safety
) to test safety of drugs d) to determine the safety of human alpha lactalbumin

22 Which of the following s a -DNA vaccine?

4 Cancer b) cystc fibrosis ) Hepaitis B d) Tuberculosis
23 Name the vector which s most commonly used to produce ransgenic animals

4 Retovirus b) T plasmid J YAC d BAC
24 Transgenic animals are-

4 Those animals whose entire genetic makeup is manipulated.
b) Those animals where a foreign gene is not incorporated
( Mice
d) Those animals in which a foreign gene which s benefil for mankind is incorporated.
5 Name the organization et up by Indian Government to check safety of itroducing transgenic animals for humanservices.
] WHO b) NBRI ¢ CDRI d) GEAC

3

Ans- 2.1 d) to determine the safety of human alpha lactalbumin
2.2 c) Hepatitis B
2.3 a) Retrovirus
2.4 d) Those animals in which a foreign gene which is beneficial for mankind is
incorporated.
2.5d) GEAC

5 Read the folowing and answer any four questions from 3(j to 3(v) gven below:
Golden rice was engineered from normal rice by Potrykus and Beyer in e 1990sThe typica golden colour is due to the producton of fearotene a precursor of
Viamin-A. Gdden rice differs fom s parental ¢rain by the add ition of thee § carotene genes These induded two genes fom daffodiplant and thid from a
bactefium. The incorporation of hese genes alows the rice plant to modiy certain metabolc pathways infscels produce  -carotene.

(1) Due to geneic modfication goden rie plants produceand sto f -carotene In
(@) Stem (b) seed  (c) leaves (d) al of these.

(ii) Transfer of genes to produce golden rice is achieved by
(a) Agobacerum (b) pBR322 (| Tphage (d) gene gun

(iii) I n golden rice two genes were taken from
(@) Narisss sp (b) Erwinia (c) Coryza safiva (d) None of these
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(iv) Golden rice is helpful to fight against disease caused by the deficiency of
(a) Viamin By, (b) Vitamin C [ Vemn A (d) Vitamin D
(v) Golden rice was genetically engineered by
() Fireand Meélo (b) Potrykus and Beyer (¢) Banting and Best (d) Kohler & Mikstein
Ans:-3 (i) - Seed
(if) Agrobacterium
(iiiy Narcissus sp.
(iv) Vitamin A
(v) Ptrykus and Beyer

Read the following and answer any four questions from 4(i) to 4(v) given below: Tansgnic animds can
serve a5 facores that in some cases may produce lrg amount of proteins mote effcenty. Transgenic mice have been engineered to express
human antbodesby inroducng &ige segment of human DNA encodng human immunogobuin gnes Intransgenic larg ani mds such
s ow or sheep proteins of pharmaceutca vaue can beproduced in lrg quanttes in mik which s fater purfied. Transgenesis can be used to aler
many phenotypic propertes induding growth rate, fat composiion, mik producton, hair texture, efc

| The producion of transgenic animals includes
[)  identfcaton and separation of desied gene
()  combining the desred gene wih approprite vector
[)  introducton of vector in cels fissues or embryos

[ allof these

| I transgenic animals i€, cow and sheep proteins of pharmaceutcal value are produced inlarge quantes in the

[ Blood (b] accumulated fa (] mammary glands (d] none of these
i Mouse is mostypreferred animal for studies on gene transfer because

A short oestrous cydle B| long gestafon period

C) Short generation fime D) Production of oneortwo dffspring per pregnancy

[ both (AJand (C) (b) both(A) and (B)

() onyD (4 both (C)and (D)
() Transgenic genes aker many phenotypic propertes including

[) GrowthRate (b) Fat composition

(] Mik production (d) Al of these

() Assertion (A): Transgenic mice have been engineered to express human antibodies

Reason (R) : Large segment of human DNA encoding human immunoglobulin have been transfer 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 fale but R is true.

Ans - 4 (] Al of these

73| Page



i Mammary ghnd

fij  Short oestrus cycle.
il BothCand D
| Option A

TOPIC- APPLICATIONS IN AGRICULTURE

L. Name the insect pest that is kiled by the products of arylAc gene. Explain how the gene makes the plant resisant to the insect pest
Ans - Cotton bollwormn is kiled by products of ry [Ac gene
(a)ay gene produces Cry protein in iactive crystaline form. After ingestion by the inset, tbecornes active due to the alkaine pH of the gut which solublse
the crystas
(b) The activated toxin binds to the surface of midgut epthelal cels thus creating pores which causes cell sweling and lysis, leading to death of the insects

L [)) Why do the toxic isectiidal proteins secreted by Bacllus thuringiensis kil the insectand not the bacteriaitself?
() Name the specific type of gene that is incorporated in a cotton plant to protect the plant against cotton boll worm infestation.
Ans — (3) The Bt toxin protein exists as inactive protoxins but once an insect ingests the inactive toxinis 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 [T Ab

3. Explain the process of RNA interference.
Ans — RNA interference takes place in al eukaryotic organisms as a method of celuar defence. ltinvolves silencingofa specificmRNA due toacomplementary dsRNAmolecule
thatbindstoand prevents translation of the mRNA.

4 Name the process involved in the producton of nematoderesisiant tobacco plants, using genefic engineering Explain the siategy adopted to develop such
plants
Ans — The process involved in the production of nematode-resitant plants s RNA interference or RNAi Using Agrobacterium vectors nematode -specfic genes were
introduced into the hostplant. The introduction of DNA was such that it produced both sense and antisense RNA in the host cells. These two RNA' being
complementary to each other are formed a double stranded RNA (dsRNA) that inifited RNAI and thus slenced the specfc 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.
5 Name the vector used for introducing the nematode specific gene in tobacco plant. Ans- Ti plasmid of Agrobacterium tumefaciens

6. 4) List any four beneficil effects of GM plants.
Ans — (&) Four benefiid effects of GM plants

il Increased tolerance against abiofic stresses (cold, drought, sal, heat]
(]~ Reduced refance on chernical pestcides (pest-resitant crops),
[
|

i
il Reduced post-harvest losses.

Increased efficiency of minerals used by plants (this prevents early exhaustion offetility of soil,
il Enhanced nutitional valie of food, eg, vitamin A" enriched rice (golden rice). (Any four)

= =

TOPIC — APPLICATIONS IN MEDICAL FIELD
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. (a) Name the source from which insulin was extracted earlier. Whyis this insulin no more in use by diabeticpeople?

b) How did Eli Lily synthesize the human insulin? Mention one diference between this insulin and the one produced by the human pancreas
Ans —(3) Earlr insulin was extracted from pancreas of skughtered catt and pig This insulin s not inuse as some patients developed allergic reaction to this foreign protein
(bJEI Lily prepared two DNA sequences corresponding to A and B chains of human insuin and introduced them separately in plasmids of E. coli to produce
A ind B chains Chains A and B were produced separately extacted and combined by creating disulide bonds to formx human insulin. Insulin in human
pancreas is synthesized as a pro hormone containing the C peptide which s removed in matwe hormone. The r DNA insulin does not contan C peptide and
isdirecty prepared in mature form
8 (a) Mention the cause and the body sysemn affected by ADA defiiency in humans
(b) Name the vector used for ransferring ADA-DNA into the recipent cels in humans Name the recipient cells.

(C) Mention a possille permanent cure for a ADA defidency patent.

(d) Name the deficiency for which first clinical gene therapy was given.
(e) What is gene therapy? Name the fist dinical case where  was used

Ans - (a) The cause s the deletion of gene responsible for producing ADA. The immune system s affected and one suffers from SCID.
(b) A retroviral vector is used, recipient cels are lymphocytes
() A possible permanent cure would be gene therapy. In this, -DNA coding for ADA enzyme isintroduced using retroviral vector in lymphocytes of the patient at
early embryonic stage.
(d)  Adenosine deaminase (ADA] deficiency.
(e} Gene therapy s a colection of methods that dlows correction of a gene defect that has been diagnosed in a child/embryo.Normal functional genes are inserted
into an individuals cels and tissues to treat disease.

9. Why s proinsulin so called? How s insulin different from it? Ans — Proinsulin is caled so because f is an inactive
form of insulin

Insulin Proinsulin

1. It is made up of two short polypeptide | 1. Along with the two polypeptide chains in

chains A and B linked by disulphide msulin. It contains an extra stretch called
bridges. C peptide.
2. Itis functional. 2. Itis non-functional.

0. [¢) Suggest any two possitle freatments that can be given to a patient exhibiing adenosine deaminase deficiency.

(b) Why do children cured by enzyme-replacement therapy for adenosine deaminase deficiency need periodic treatment?

Ans - (@) () Enzymes replacement therapy (in which functional ADA s injcted)
(ii) Bone marrow transplantation
(iii) 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 s not a permanent cure so periodic injections of ADA enzyme are required.

1L Twochildren, 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
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periodically for further treatrnent The gil B was, however, given a therapy that did not require revist for further freatment

(b) Name the ailments the two girls were suffering from?

(€) Why did the treatment provided to girl A required repeated visits?

(d) How was the girl B cured permanently?

Ans - (3) Adenosine dearninase (ADA) deficiency
(@) In Enzyme Replacement Therapy) functional ADA is introduced to the patient (by injection), this therapy is not completely curative / enzyme can
actonlyforalimited time period

(b) As there is no permanent cure at the age of five.

[ Tnsulin in the human body is secreted by pancreas as prohormone/proinsulin. The schematcpolypetide structure of proinsulin is given below. This proinsulin
needs to undergo processing

Proinsulin

before it becomes functional in the body. Answer the questions that follow

(@) Statethe change the proinsulin undegoes at the time ofits processing tobecome functional.
(b) Name the technique the American company Eli Lily used for the commercid production of human insulin,
(c)  How are the two polypeptides of a functional insulin chemically held together?

Ans (a) .C'Peptide is removed
(b) +DNA technology / Recombinant DNA Technology
(c) Disulphide bonds

TOPIC- TRANSGENIC ANIMALS

13 What are transgenic animals? How was the fist transgenic cow found to be more useful than the normal cow, for humans?

Ans -Animals having undergone DNA manipulation (to express an extia / foreign gene) -(Rosie) produced human protein-enriched milk / 24 gm protein perlitre which
contained humanalpha- talbumin , and was nutritinally more baanced (product) for human babies than naturel cow milk

14 Expand GEAC. Why has the Indian Government set up the organization named GEAC! Give any two reasons. 3]
Ans — GEAC- Genetc Engineering Approval Committee To check the validity of GM
crops
To check safety of introduction of GM organism for public services

15 Explain the role of ransgenic animals in (] Vaccine safety and (i) 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
(i Human protein (c-1-antitrypsin) & used to treat emphysema

16 Nameand briefly explain various techniques for early diagnosis of diseases. (3)

Ans- *DNA technology, PCR and ELISA are some techniques for eary diagnosis of diseases. PCR s usedfor detection of HIV in suspected AIDS patent, to detect mutations
in genes in suspected cancer patients. ELISA i used for detection of antigens of pathogens or antibodies synthesied by body againstthe pathogen rDNA technology can be
used to produce done of mutated gene and then & can be hybridized with probe made of normal gene followed by i detection using autoradiography.
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CHAPTER 13: ORGANISMS AND POPULATION
MCQ

1. Whatis an ecological niche :
i the ocean
b anecologically adaptedzone
¢ the physical postion and functional role of a species within the community
¢ formed of all plants and animals living in a lake
2. Salinity of the sea measured in parts per thousand (ppt) is:

a10-30 b.30-40 ¢10-15 d.30-35
3. mean annual temperature and mean annual precipiation needed for Formation of ropical forests as:a. 18- 25°Cand 150-400cm b, 5 - 15°C and 50 - 100
cm
¢.30-50°Cand 100 - 150 cm d.5-15°Cand 100 - 200 cm
4. Which type of forest plants controls the ight conditions at the ground?
4 Lianas and climbers b. Shrubs ¢. Tl tregs d. Herbs
5. What would be the status of the populaton after some years f a population has more young individuals compared to the older individuals?
& It wil declne b 1t wil stbllse ¢ It wil increase d. It wil fist decline and then staiise
6.  Thedensity of a populationin a given habitat will be decreased by the following
2 Natality > mortality b. Immigration > emigration
¢ Mortlty and emigration 4. Nataty and immigration
7. Parasism s an assocition between two species wherea_one specis s harmed and other §
beneftted

b one species is harmed and other is unaffected
¢ one species s beneftted and other s unafiected
4. both the species are harmed.

8.  Lichensare association of:

& bacteria and fungus b. alga and bacterium ¢. fungus and alga d. fungus and virus
9. Which of the following & & paril root parasite!

1 Sandd wood b. Miletoe ¢ Orobanche ¢. Ganoderma
10.  Which one of the fllowing plants reproduces sexualy only once in s e time?

i Eucalyptus b Mango ¢ Tomato 0. banana

ASSERTION REASONING TYPE

11. ASSERTION: many freshwater animals cannot [ve for long in sea water REASONING: because of osmotc problems
they would face
¢ Bothassertionand reasoningaretrueand reasoningiscorrect explanation ofassertion
b Bothassertion and reasoning are true but reasoning is not correct explanation of assertion
¢ Assetion i true but reasoning s fase
4 Bothassertion and reasoning are false

12.  ASSERTION: The UV component of the specirum is harmful to many organisms while not al the colour components of the visble specrur are avaiable for marie plans
livng at diferent depths of the ocean
REASONING: hence we can say that the spectral qualty of solar radiation s also important for fe
4 Bothassertionandreasoningaretrueand reasoningis correctexplanationofassertion
b Bothassertion and reasoning are true but reasoning is not correct explanation of assertion
¢ Assertion i rue but reasoning i fobe
¢ Bothassertionand reasoningarefalse

13, ASSERTION: If a predator is too efficient and overexploits its prey, then the prey might become extinct and following & the predator wil alio become extinct for hck of food. REASONING:
This i the reason why predators in naure are_prudent’
i Bothassertionand reasoningaretrueandreasoningis correctexplanation of assertion
b Bothassertion and reasoning are true but reasoning is not correct explanation of assertion
¢ Assetion i true but reasoning i fabe
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- Bothassertion and reasoning are false

14,  ASSERTION: Mammas from colder clmates generaly have shorter ears and imbs REASONING: This adaptaton helps them to
minimise heat los
i Bothassertionand reasoningaretrueandreasoningis correctexplanation of assertion
b Bothassertion and reasoning are true but reasoning is not correct explanation of assertion
¢ Assetion i true but reasoning s fose
4 Bothassertionand reasoningarefalse

15.  ASSERTION: Predators ako help in maitaining speces diversty in a community,
REASONING: they do so by reducing the intensty of compettion among competing prey species
i Bothassertionand reasoningaretrueandreasoningis correctexplanation of assertion
b Bothassertion and reasoning are true but reasoning is not correct explanation ofassertion
¢ Assetion i true but reasoning s fose
¢ Bothassertionand reasoningarefalse

(1) Mark questions: VSA

16. Define Homeostash
A 1t is the process by which the organism should fy to mainain the constancy of fs intemal environmient despte varying external envirormental conditons.

17. What is populaton ecology?
Ans: Population ecology & an important area which nks ecology to populafon genetes and evolution.

18. What do you undersand by population densty?
Ans: It is the sze of population fn any given area at ghven time designated as N.

19. Write the formula of calculaing populaton densty in reference to time Ans: Nir= Ni+ [B +1) = (D + E]
20. State exponentid growth model
Ans: when resources in the habitat are wilimited, each speces has the abty to realse fully s mnate potentil to grow in number, as Darwin observed whie developing his theory of natural

seection. Then the population grows n an exponentil or geometric fashion.

21. What does _trinsic rate of natural increase'® signfy?
Ans: Itis a very important pararmeter chosen for assessing impacts of any biotc or abiofic factor on population growth

22. What do you undersand by nature's carrying capacity (KJ’
Aus: In nature, a given habiat has enough resources to support a maximum posshle number, beyond which no further growrth is possible

23. What s camouflage
A 15 a process by which Some speces of insects and frogs are crypticaly-coloured (camouflaged) to avoid being detected easly by the predator

24. Define compettion
Ans: competton i best defined s a process in which the finess of one species (measured in terms of it * the inrinsic rate of increase] is sgnificanty lower in the presence of another specis

25. Stte Gause's Competitive Exclusion Principle’.
Ans: Gause's Competitive Exclusion Principle” states that two dosely relted speces competg for the same resources cannot coxist indefinely and the compettiely inferior one wil be

elminated eventualy

26. What s resource parttioning?
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Aus: I two speces compete for the same resource, they could avoid compettion by choosing for instance, diferent times for feeding or different foraging patterns.

27. What & commensaism?
Ans: This is the interacton in which one species benefts and the other i neither harmed nor benefted.

28. Define population.
Ans: A populiion is a group of individuds of a given species sharing or competing for similar resources in a defined geographicaarea,

(2) Marks gquestions

29. What is the significance of tem perature to liing organisms?
Ans: It affets the kinetics of enzymes and through & the metabolic actvty and other physiological functions of the organism.

30. How the levels of thermnal tolerance of diferent specis determine to a rge extent thelr geographical distrbution? Ans: A fewr organisms can tolerate and thrive in 2 wide range of ternperatures (they
are caled eurythermal ) but a vastmajorty of them are resticted to a namow range of termperatures (such organisms are caled stenothermal.

31. List diffrent ways by which organisms try to mantain their homeostasis. Ans: Regulate, Conform, Migrate, Suspend.

32. How do kangaroo rat in North American deserts is capable of meefing l & witer requirernents?
Ans: In the absence of an external source of wiater, the kangaroo rat in North Armerican deserts is capable of meetng al i water requirernients through fs internal fat oxidation (in which water i a
by-product) It ako has the abiyto concentrate fs urie so that minimal volume of water is used to remove excretory products

33. Name four populaton aributes
Ans: sex ratio, age distribution, birth rate, death rate.

34. Name four basc processes which cause fuctuatons in population densty in a given habiat during a given period. Ans: Natalty, Mortalty, Iumigation, Emigration

35. Name one animal and one plant which breed only once in their fesime Ans: Animal Pacfic salmon fsh
Plant- Bamboo

36. What is compettie reease”
Ans: A species whose disribution is resricted to a smal geographical area because of the presence of a compettivelysuperior speces, & found to expand i disrbutonal range dramataly when the
compefng speces sexpermentaly removed.

37. Explin mumalism in mycorrhiza.
Ans: the mycorrhizae are assoctions between fung and the roots of higher plants. The fungi help the plant in the absorpion of essentil nutrents from the sol whie the plant in turn
provides the fung with energy-yilding carbohydrates.

3 MARKS QUESTIONS

38. What role does light play for animal!
Aus: For many animas [ght & important in that they use the diumal and seasonal variafons in [ght inensty and duration (photoperiod) as cues for timing thel foraging reproductive and migratory actits

39. Explin the process of migraton wih sutable exampe.

Ans: The organist can move away temporarly fom the stressfl habitat to a more hospitable area and return when stressful period & over. Many animals parcularly birds, during winter
underake longdisance migaons to morehospiable aress Every winter the famous Keolado Nafond Park (Bharapw] in Rajasthan host thousands  of migratory birds coming from
Siberia and other extrernely cold northern regions

40. Writs the integral forrm of the exponentl growth equation
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Ans Ni= Noe
where
N:= Population densty afer time tNo = Populaton densty at
fime zero 1 = fntinsic rate of natural increase
¢ = the base of natura logarthms (271828)

41, What do you undersand by co-evolution in parastism?
Ans: Many parastes have evolved to be host:spectic fhey can parasse only a singe species of host) in such a waythat both host and the paraste tend to co-evolve; that is i the host evolves
specil mechanisms for reecting orresisting the paraste, the paraste has to evolve mechanisms to counteract and neutalse them, in order to be successfil wih the same host species

42. In accordance wih their lfe styles, which specal adaptations parastes evolved?

Ans: In accordance wih thel [fe styls, parasies evolved specil adaptafons such as the loss of unnecessary senseorgans, presence of adhesive organs or suckers to cing on to the host loss
of digestie sysern and high reproductve capaciy.

SMARKS QUESTIONS

43. How sl afects the type of animals in any partcular geographic area?
Ans: Various characteritics of the soil such as sol composion, grain sze and aggregation determine the percolaion and wiater holding capacty of the sofs, These charactersts along with parameters such as
pH, minerd compesiton and topography determine to a large extent the vegetaton in any area, This in turn diciates the type of animals that can be supported.

44, How do mammas regulte their body temperature to maintain homeostass!

Ans: We mainain a constant body ternperature of 37:C. In summer, when outside temperaure is mmore than our bodytemperature, we sweat profusely. The resuling evaporatve cooling smilar
to what happens wih a desert cooler in operation, brings down the body temperature. In winter when the temperature s much lower than 37:C, we start to shiver, a kind of exercse which
produces heat and raises the body temperature.

45, Consdering the benefts of a constant temal emvironment to the organism, why conformers had not evolved to become regulators?

Ans: Thermoregulation is energefcaly expensive for many organisms. This & parialary true for smal animals ke shrews and humming birds. Heat loss or heat gain s a function of surface
area Since smal animals have a largersurace area relaive to thel volume, they tend to lose body heat very fast when & i cold outside; then they have to expend much energy to generate body
heat through metabolism. During the course of evolution, the costs and beneftsof maintaining a constant internal environment are taken into consideraion. Some specis have evolved the bty to regulate
but only over a Imited range of environmental conditions, beyond which they simply conform,

46. Read the fllowing paragraph and answer the questons
In bacteria fung and lower plants, various kinds of thickwaled spores are formed wihich help them to survive unfavourable conditions - these germinate on availability of suitable environment.
Inhigher plants, seeds and some other vegetative reproductve 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 metaboli activity and going into a state of_dormancy' In animals, the organism, if unable to migrate, might avoid the stress
by escaping in tme. The famiiar case of bears going into hibemation during winter is an example of escape in time. Some snals and fsh go into aestvation 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

Explén following terms with exarmyple

g Sporulation

) Dormangy

¢  Hibematon

d)  Aestivation

¢ Diapauses
Aus: 3] In higher plants, seeds and some other vegetative reproductive structures serve as means to tde over periods of stress besides heping in dispersel — they germinate to form news plants under
favourable maisture and tern perature condiions. They do so by reducing ther metabolic actvy and going fto a stae of dormancy’
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b In animal;, the organism, f unable to migrae, might avoid the stress by escaping in time. The familiar case of bears going ito hibernation during witer s an example of escape in time
¢) Some Snais and fish go into aestivation to avoid summer—relted problems-heat and desiccation
d) Under unfavourable condiions many zoopnkton speces in lakes and ponds are known to enter diapause, a stage ofsuspended development

47. Read carefully following case and answrer the questions:
Some organisms possess adaptations that are physiological which allow them to respond quickly to a stressful stuation. I you had ever been to any high alitude place (>3500m Rohtang Pass near
Mandli and Leh youmust have experienced what s calbd aliude sickness Is symptoms inchide nauses fatipre and  heartpalpitations. This is because in the low atmospheric
pressure of high altitudes, the body does not get enough oxygen. But, graduall you get accimatied and stop experiencing alftude 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 hemoglobin and by increasing breathing rate.

g Whats Alitude sickness?
Ans : At high alitude place (>3500m Rohtang Pass near Manali and Leh people experence altitude sickness, lissymptoms include nausea, faigue and hear palations. Thi i
because in the low atmospherc pressure of high altitudes, the body does not get enough oxygen.

b} How do people get accimatied to i
Ans: Gradualy people get acimatised and stop experencing alfude sickness. The body compensates low oxygen avalabiiy by icreasing red blood cell production, decteasing the binding
affity of haemoglobin and by increasing breathingrate.

48. lustrate age pyramid.

Ans: A populaton at any gven time & composed of individuds of different ages. If the age distbution (per centindividual of a given age or age group) is ploted for the populaton, the resuling
structure 5 caled an age pyramid For human population, the age pyramids generaly show age distrbution of males and females in a diagram. The shape of the pyramids reflets the growth staus of
the populaton - (3 whether it s growing (b) stable or (¢) decining( fig13.4)

49, What i VerhulstPear Logstc Growh?
Ans: A populaion growig in a habtat with mited resources show fifaly a kg phase, folowed by phases of accelrafon and deceleraion and fiuely an asymptote, when the populaton
densty reaches the camying capacty. A plot of N in reition to time (] results in a sigmoid curve. This type of populaon growth is caled \erhulst-Pearl Logistic Growth (Figure 136) and
i desribed by the filowing equation:
dN/d = IN[KN)
K

Where N = Population denstty a tie tr = Intrinsic rae of natural
ncrease

K = Carying capaciy

50. How do The Medteranean orchids Ophrys employs sewual decelt to get polination done by a speces of bee?

Ans; The Medierranean orchid Ophrys employs sexual decelt to get polination done by a specés of bee One peta ofis fower bears an uncanny resemblance to the female of the bee in
e, colour and marking. The male bee isafracted to what it percefves as a female, pseudocopulates’ with the flower, and during that process i dusted with pollen from the flower, When
this same bee pseudocopulates’ wih another flower, it wansfers pollen to  and thus, polinates the fowver,
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CHAPTER-15: BIODIVERSITY AND ITS CONSERVATION

MCQ Type Questions
1. 'The most important cause of loss of biodiversy today is
4 habitat loss and fragmentation b) over-exploitation
¢) alien species nvasions d) co-extinctions
2. The Earth Summit was held in Rio de Janeiro in:
2)1987 b) 1990 ¢)1992 d) 2002
3. When a threatened plant needs urgent measures to save  rom extinction, the desrable approach s
4 it conservation b) ex-situ conservation
() cryopreservation d) bio preservation
4. Loss of biodiversity may lead to all except:
4 declinein plant production b) increased resistance to environmental perturbance
() increased varibilty in water use ) increased varibity in pest and disease cycle
5. The main difference between "Sixth Extinction" and the previous five extinctions is that the sixth extinction;
4 s mainly occurring on islands b) is mainly affecting plants
¢) i5 occurring at a faster rate d) does not involve human activities
6. Therelation between species richness and area for awide variety oftaxa on alogarithmic scale s a:
{  rectangular hyperbola b) straight fine ¢) sigmoid curve d) sine curve
7. The hot spots of biodiversty conservation are characterized by:
i High endemicity and high threat of extinction b) Low endemicity and high threat of extinction 2
¢ High endemicty and low threat of extinction d) Low endemicity and low threat of extinction
7. Alxander von Humboldt described for the fist time
4 ecological biodiversty b) law of limiting factor
() species area relationships d) population growth equation
8. According to Robert May, the global species diversty is about
{20 Milion b) 50 Milon ¢ 7 Millon 4) 15 Milion

9. What s common to the techniques fj in viro fersaton, (i Cryo preservation and (] tisue cultwre?
4 Alae in siu conservation methods
i Alae ex situ conservation methods
() Al require ula modern equipment and frge space.
d Al are methods of conservation of extinct organisims
10, Which of the following forests § known as the lungs of the planet Earth?

4 Taigaforest b) Tundra forest ¢) Amazonrain forest d) Rain forests of North East India
1. Which one of the filowing i related to Ex:stu conservation of threatened animals and plants?
4 Widife Safari parks b) Biodiversty hotspots ¢} Amazon rainforest d) Himalayan region

12 How many hotspots of biodiversty i the world have been identfed dl date by Norman Myer?a) 17~ b) 34 ¢)25 d) 43
13 Red Lt contains data or iformation on

4 all economicallyimportant plants b) plants whose products are in international trade
¢) threatened species d) marine vertebrates only
14 The species confied to a particlar region and not found ebsewhere § termed as
4 keystone b)alien ¢) endemic d) rare
It Cryopreservation of garnetes of threatened species in viable and fertle condition can be referred to as
4 in situ conservation of biodiversity b) advanced ex situ conservation of biodiversity
¢) insitu conservation by sacred groves d) in situ cryo-conservation of biodiversity
i Which one of the fllowing is not observed in biodiversty hot spots?
4 Endemism b) Accelerated species loss
() Lesser iterspecfic competiton ) Specis richness
- World Summit on Sustanable Development (2002) was held in
4 Bl b) Argentina ¢) Sweden 4) South Afrca
I Which of the following s considered a hotspot of biodiversty in india ?
4 Woestern ghats b) Indo-Gangefic plain ¢) Eastem ghats d) Araval bl

[ Sacred forests are those that?
4 have rich growrth of plants Used for wiorship by the people in the region
b are protected by ribal communities due to relgious sanctly accorded to them
¢ have not heen discovered humans
@) none of the above
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i Which of the following  best method of germplasm conservation?
4 Herbariim b) Botanical garden ) Seed bank 4) Zoological park
I India is one of the twelve megadiversty countries with of genetic resources of the wrld.a) 121%b) 181% (3%1% ¢81%

Short Answer Type Questions

1 Expand the filowing abbrevistons

L ICFRE 2IUCN 3 UNEP { WWF
L The great German naturalit and geographer Alexander von Humbold: observed that within a region specis richnessinereased with increasing explored area but only up to & limit In fac, reltion
between species richness and area for a wide variety of taxa (anglospern. plants bids, bats, freshwater fishes] turns out to be a rectangular hyperbola

Eq. -1
Eq.-N

Area —»
Fig Showing spedies area relationship.

Now find out correct equations shown in the graph.

Given below are three statements (A-E] each with one or two blanks. Select the opfon wrhich comecty fls up the blanks. Statements

A The tropies (between | ) hatbour more species than temperate and ol regions

B For example Colimbit situated near I , has about 1400 species of birds whie New York (41°N) has 105 speciss Greenlend (71°N) has
about 56 species and Indiz (in the equator region) has Il specie.

(. The number of specis of vasculr plants in tropis s about \% times more of that of temperate forests

D The v rain forest in Brazl, South America has the greatest biodiversiy on earth

E Since the orign of ife on earth and evoluion, there have been five episodes of mass extinction, but the current rate of extinction (6 mass extinction - due to human activities) is V1 times faster than
them, due to human activities:

Options:
() 1-0°N to 90 Il - equator, Il - 1200, 1V - five, V - Amazonian, VI - 100 - 1000
() 1-235°Nto 235% 1l - equator, Il - 10000, IV - ten, V- Amazonian, V1 - 100 — 1000
(3 1-235°Nto 235°% I - equator, - 1200, IV - ten, V - Amazonian, VI - 100 -1000
() 1-235°Nto 235° 1l - equator Il - 1200, IV - ten, V - Amazonian, V1 - 100 — 10000

Short Answer Type Questions

1. There are about 20,000 specis of ants 300,000 species of begtes and 28,000 species of fshes in the world
a. Whih organizaton is deaing with the populefon of organisms in the world?
b.  What are the causes of bioediversty losses?
2. Anl said -Mosquitoes are harmful, Snakes are poisonous, and Insects damage crops. It is high time to destroy l these organisms for the weeliwe of human beings||.

a. Canyouagree with this statement?

b. As a biology studen; how can you convince this person about the importance of each and every organism in the nature?
Amazonian rain forests have the greatest biodiversiy on earth Give 3 hypotheses to explin the reason for this.
—The biological weath of our plinet has been dedining rapidy and the accusing fnger is cearly poining to human activities.|
Menton any two human aces leading to the loss of biodiversiy
Menton the diferent weys to conserve biodiversy

v oo W

Introduction of exofc species i one of the major threats of biodiversty. Cie any two examples
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6. Clssiy the folowing words into two categories and give suitable ites. Geneti resource centres, National parks, Botanicd gardens, Sanctuaris, Biosphere reserves, Gene banks, Cultwral ndscapes, Zoologica parks,
Natural monuments Sacred forests.

Case Based Question

Read the folowing and answer any four questions gven below.
Non-naive or alen speces are ofen intoduced in advertenty for thei economic and other uses They ofen become invasve and dive away the local spedes Exofc
speciss have proved harmiful to both aquatc and temesitd ecosystems. For example water hyacinth (Eichhornia crassipes] was infroduced in Indian  waters fo  reduce
poluon. It was cdogged water bodis includng weflands & many placesresufing in death of severd aquatic plants and animas
f - Islond water ecosystern are the most vunerable due to
[ smalsze (bjsmal number of spedes
(c) increases reproductive capacy  (d) both (2] and (b)
il Whih of the folowing § not an den specis’

[} Lanana amara (b) Perplaneta americana

(¢) Nie Perch (d) Yucca moth ilSecond
mor cause of specks extiction i

(3 habiat loss and fragmentaton (b] over explofation

(¢) dlen speces invasion (d) co-extnction,

(i) Assertion : Eihhomi: crasspes drans of oxygen from water and can be seen growing in standing waer
Reason : Eihhomi aassipes § an indigenous species of India
[ Both asserton and reason are frue and reamn is the comect explanation of asserton.
(] Both asserfon and reason are frue but reason is not the comect explanation of assertion
[ Asserton s true but mson is fae
[ Both aserfon and reason are fase
) The populdion of speces P in  certain communiy was consiant unil a popuéaton speces Q fiom a dsantlnd was subsequenty intoduced into that communiy. The
nteracton between the two populsions irefeced in the graph below.

f amnimals

0 1 2 3 45 6 7 8 Numberoldays
Whiat could be the possble reason for the decrease In the popultion of speces P over a number of days?
[ Speces Q Is a predator of specs P
(] Specs [} & a prey speces whith wiped out the populaton of specks P.
[ Speces P and Q compete for space but feeds on diferent food
{d) None of these
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L. Read the folowing and answer any four questions given below:

JUCN maitahs a Red Data book or Red List which & a catalogue of taxa facng risk of exincion The [UCN Red List(2004) documents the estincion of 784 speces in the it 500 year Some
exarnles of recent extincions inchude the dodo, quagge, thylacine and Stelers sea cow. The lst twenty years alone have witnessed the disappearance of 27 species Red List has elght categore of speci

0 Dodo, an etinct tavon, belongs to which country?

[ Maurs (b] Africa (0 Aushali (d) Russi
il To which of the filowing categoris of [UCN, Berbers nighirensis belongs?

[ extinc (b] Extinct and wild ( Endangered (d] Crittaly endangered
[l Steller's sea cow and passenger pigeon became extinct due to

) alen speces invasion (b] over-xplotaion () coetinctions (d] intensive agriulure

[l BalJavan and Caspian are
(o) speies of iger (b) species of cheetah
(¢ subspecs of cheetah (d) subspecies of tger
il Selec the corect termn for the folowing defuicons [y § i )

[ The taxon is lable to become extinet f not allowed to realse fs ful bioic potentid by providing protection fom exotc species/human explataionhabitat deterioration/ depledon of food
() The tason has been completey ciminated or died ont from earth e, Dodo.
[ The taxon is facing a high risk of exticion in the wid in the near future due to decrease in fis habiat, excessive predaton or poaching
() They are spedes with naturaly smal popultions, ether locased or thinly scatiered, which are always at rskfrom pests pathogens predators exofic speces
(i) (ii) (iii) (iv)
() Threatened Extinct Endangered Rare
] Endangered Extinct Threatened Rare
() Extint Rare Threatened Endangered
[)  Threatened Extinct Rare Endangered

5. Read the folows and answrer any four questions given below:

Excessive exploaton of speces, whether a plant or animal reduces the sie of i populafon so  becomesvuherable to exinction Such as Dodo and passenger pigeon have become
extinet due to over esplotation by humans. Thus the world i facng accelerated rates of speces extincions, lgely due to human itererence
(] whith of the following cause of biodiversty loss s not induded in el quartet?

[)  Coeticion (o) Polluton

(¢ Alien spects invasion (d) Habitat loss and fragmentaton
(il Identfy the species that Ese become extinet due to over exploiafon

[ Stelrseacow (0] tween moth (g Blata orenta (d) Nie Perch
[ij  Factors which make species susceptible to extinction are

[ lange population sze (b) lack or genetic variability

(0 lower status of trophic evel (d] abty to switch over to akemate foods

i Assertion : Poluton teduces spies biodierty

Reason : il over of o in sea causes death of several marine animals

|| Bothassertionand reason are true and reasonis the correct explanation of asertion.

(] Both assetion and reason are true bu reason is not the corret explanaton of assetion
() Asserion is true bu reason i tese

0 Both assertion and reason arefalse

fi i the frst major cause of specs exincion

[ Co exincin (b] Over explotzfon (q Habtat destruction (d] Alen speces invasion
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4 Read the follows and answer any four questions given below:
Within a region, species richness increases with increasing explored area but only upto a nit. The give Figure explains this relationship.

(| What does the given figure show?

T.

X

(i) Rivetpopper hypothesis ‘ (b] Speciesarea relatonship
(¢ Proporfonate number of spedes of major tasa (d) n-ecological civensty

il Equaton for reaonship (4) between specks richness and area i

[ logS=logC+ZlogA (b) log C=1log S+ Zlog A
(0 ZlogA=lgS+logC (d)log § = log C + log A

(i) Whatis the value of dope of fine or regression coeffdent Z for frugivorous birds? (2) 00 (b) 115 (c)001-
01 (d}0.6-1.2

i) Theshape of curve for relationship between species richness and areas for wide variety oftaxais
[ smight ine (b] parabola (0 rectangular hyperbola (d) bel shaped

] Who gave this concept of increase in speces richness with increasng offered area!

[ Humbold () Odum (0 Edward Wikn (0 Paul Elvich

5 This is a board seen in front of a national park.

Take nothing except
memmories,
Leave nothing, except
your foot prints

¢ Evaluate the quotition in the board and state your opinion.
b Wiite any four reasons for estinction of animals

¢ Name three animals extinet recenty.

¢ Whatis the signifcance of [UCN red st

6. The given bar diagramn shows the population of Asieic leopard and tger for the list 50 years in India

TIGER

cor)
-~ R
.ARD I

b
=]
]
=
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Analse the figure, whether the populion of tiger and kopard increasing or decreasing . Find reason
() Does the decreasing populion of the organisms aflet the stably of the ecosystem? If yes sate how?
() Suggest measures for protecting the populaion of these organisms.

ASSERTION & REASON

For queston numbers 110, two Statements are given-cue labelled Assertion and the other labelled
ReasonSelect the comect answer to these quesions fom the codes (2} (b){¢) and td) as given below.

(@)  Both asserion end reason are true and reason is the comect explanation of assertion

(b)  Both asseron end reason are e but reason is not the comect explanaton of asserton.

() Assertionis true but reason sfalse

(d)  Both assertion and reason are false

L. Assertion; - The rate of exincion of organisms have increased in recent years

Reason: Human actviies ike deforestafon, industidisation efc, have destoyed the naturalhabiat of plants and animas

L Assertion:- Speces dversiy decreases a we asend towards high mountas
Reason . Due to drop in temperafure, no seasona varabify occurs in high mountas

3 Assertion:- Communites wih more specs tend to be more stable than those with less species.
Reason : Communities wih more specks  not able to resit occasional disturbances

4 Assertion; Dodo, Passenger pigeon, Steler's sea cow have become extinct die to overexphiation Reason: Excessive exphitafon of a specs
whether animal or plants reduces size of fs popuktion so that i becornes vulerable to extinction

i, Assertion. e Maximum biodiversty occurs in temperate areas
Reason: Temperate areas have favorable condiions for specafon and for supporing varety and nurmber of organisms.

6. Assertion: The noducion of Nie perch in Lake Victora caused cichids to become extint
Reason: Nie perch is an indigenous speces of East Afica

1. Assertion e Cord reefs are found in temperate forests
Reason: Miimum duversiy of bista arefound i the reefs

b Assertion. e Many endemic specs are seen fo foursh in sacred forests.
Reason e Sared forests are undisturbed forest patches and biodiversty rich areas

% Assertion: Buter zone surounds the core area and fmied hurnan actviies (ke resource use stategis research arid educaton are dlowred here
Reason e There s no biofc ‘intererence except in bufer zone

0. Assertion. e Alpha dirersty refers to speces diversty present in & given communiy or habiat Reason: Alpha diversty is expressed by species richness
and specks evenness in a communiy or habiat
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