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General Instructions :
Read the following instructions carefully and follow them :

(1) This question paper contains 33 questions. All questions are compulsory.

(it) Question paper is divided into FIVE sections — Section A, B, C, D and E.

(i11) Section A — question numbers 1 to 16 are multiple choice type questions.
Each question carries 1 mark.

(iv) Section B — question numbers 17 to 21 are very short answer type
questions. Each question carries 2 marks.

(v) Section C — question numbers 22 to 28 are short answer type questions.
Each question carries 3 marks.

(vi) Section D — question numbers 29 and 30 are case-based questions. Each
question carries 4 marks. Each question has subparts with internal
choice in one of the subparts.

(vii) Section E — question numbers 31 to 33 are long answer type questions.
Each question carries 5§ marks.

(vitt) There i1s no overall choice. However, internal choices have been prouvided
in some questions. A student has to attempt only one of the alternatives
in such questions.

(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION - A

Question Nos. 1 to 16 are multiple choice questions. Each question carries
1 mark. Only one of the choices is correct. Select and write the correct choice.

1. A man whose father was colour-blind marries a woman who had a colour-
blind mother and normal father. What percentage of male children of this
couple will be colour-blind ?

(A) 25% (B) 0%
(©) 50% D) 75%

2. GEAC stands for
(A) Genome Engineering Action Committee
(B) Ground Environment Action Committee
(C) Genetic and Environment Approval Committee
(D) Genetic Engineering Approval Committee
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3. ‘iom-A’ ¥ ¢ T el 1 ‘Hie™-B’ €1 T8 7S o |1y HYfaa e <hifor

HIH-A HicH-B
() wEEEERA (W) () HOAEFITE
(i) HTERRIET (b) greehreHi
(iii) Hferep o (c) Ufthea
(iv) Y (d) TImH

39 faeheq o1 =3 HIFTT ST hictH- A <l 7el 1 Shictd- B sl el o 919 Tal e st &
foreheq
@) () @) @Gv)
A& b @ © @
B) © @ ¢) @
©) @ @ G ©
D © G® @ (@

4. gewstEl gr wuTfed @it yehe frmfefad 1 g & § gaees 2
(A) TEE H IHTSTh U |
(B) 3TWE Y whrali-eh qT FhTaeh UI¥eh gHT |
(C) TUY Y Hrefeh 4I5eh |
(D) HIE Y ehlafeh UMYeh dUT E[HE b1 §HT |

5. % URET H 3Hdeh/ 30 TRV 31T I o6 ekl /3T g1 31&fishd fpu S & &R0
IR B A1 8 | 9 JehR h Tfehid o fore Icrgrfl wfaen smfsran 1 TR & :

(A)  Taufea s

(B) et wierem SHfSRAT (R S99 E9T)

(C)  whifehia wicrar sfsran (EfeTTorRet 39 @ui—g)
(D) hif3renT ATfE wfower afma
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3. Match the items in Column-A with that of Column-B :
Column-A Column-B

(1) Lady bird beetle (a) Methanobacterium

(11) Mycorrhiza (b) Trichoderma

(1) Biological control (c) Aphids

(1v) Biogas (d) Glomus

Choose the option that matches the items of Column A with that of B
correctly :

Options :

@ (@) @) @)
@ b d © @
B) © @ ®) (a)
© @ @ O (©
D) © (b)) @ (@

4. The process of mineralization by microorganisms help in the release of :
(A) 1inorganic nutrients from humus.
(B) both organic and inorganic nutrients from detritus.
(C) organic nutrients from humus.

(D) inorganic nutrients from detritus and formation of humus.

=1

Transplantation of tissues/organs to some patients often fails due to rejection

of such tissues/organs by the body of the patient. Which type of immune

response is responsible for such rejections ?
(A) Autoimmune response

(B) Humoral immune response

(C) Physiological immune response

(D) Cell mediated immune response
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(a) UNDHR (JBIEARE) (1) hRBYS! T 3T (THIIR) T =21 &M |
(b) STV (FFACTE) (i)  HITITRIST o1 THE ST YUT < &Y fasifed &1 wmom |
(c) TR IR g5t (iii) 8-16 HRHGS] ATAT YOI
(d) qa (FrEeT) (iv) RS I STl T
‘iet-1' % ‘hierm-11" < T1 ggfad fes are faehed i g
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(A) @(v) (1) (i) (i)
B) @) @) (i) @Gv)
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7. = feu e foam e feeiorestt gur <6 ferehTa o <O b1 g9t T § | 35k =R WR 1 P,
‘Q, ‘R a1 ‘S g Armiferd fopam R B |
U1 foepmd o fafir= T § P, ‘Q, ‘R a1 ‘S’ & H& ATHIeh aTet ferehed sl AT :
P Q R S
Q) g foss gEe demE
B) Fwa foes  fivwm TR
(C) 3 gage o  &e
(D) gust e S e
8. 2 T U UTcimiS 1 AN hid §C ATHHRRI S 1 T THT b Safed fohaT 5
THAT R |
(A) 0.1 Tfer=H B) 1 fuferm
(©) 1 faferm (D) 1 feform
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6.  Match the following items of Column-I with that of Column-II :
Column-I Column-II
(a) Trophoblast (1) Embedding of blastocyst in the endometrium
(b) Implantation  (i1) Group of cells that would differentiate as embryo
(¢) Inner cell mass (ii1) Embryo with 8-16 blastomeres
(d) Morula (1v) Outer layer of blastocyst
Choose the option that matches Column-I with Column-II correctly.
Options :
@ () (© (@
A) Gv) @) @) (@)
B) @ @) @) @)
©) ) @ av) (@)
D) ) av) @) @)
7. The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

Globular Mature
embryo embryo

Choose the option that indicates correct labelling of ‘P, ‘Q’, ‘R’ and ‘S’ of
embryo in different stages of its development :

P Q R S
(A) Egg  Suspensor Radicle Cotyledon

(B) Zygote Suspensor Cotyledon Plumule
(©) Egg Radicle  Suspensor Cotyledon
(D) Zygote Suspensor Cotyledon Radicle

8.  Amplification of gene of interest by using DNA polymerase may go upto

(A) 0.1 million times (B) 1 million times
(C) 1 billion times (D) 1 trillion times
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9. U EITAT EE I HIET T H A3 &b b1 3157 5' — AATGCTAGGCAC — 3'2 |
39 ST g IIREd ‘m-3TREAT | T3] &Hehi b1 el 3T guri dTel fashed &1
F74 I |
(A) 5'—-UUACGAACCGAG-3" (B) 5'—AAUGCUAGGCAC-3'
(C) 5'-UUACGUACCGUG-3" (D) 5" —AACGUAGGCAGC -3

10. U gSHTITeY Shi ALY < TR <hl 50 SIS HIq hIRIh1SAT T SR i 50
eSS |G ShITR13T & S STel TURTERUT qeT STSTus] sh @1 arft shas:
(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. 3nyfaes aa & faem § frafafaa wma ggea | g o (yghem) wftrfed & | ama
forhra = w&l 31eRn aTet foehed =1 gfHT -

(A)  grEIfgHT—> §H1 5aeT —> HRZANIINTT—> &1 dfiFa
(B) AT —> g fFeq — Fasa —» g dftga
(C)  3NLANTIGTT —> THITGHT —> SEfT9HT—> &7 dfFFa
(D) &H Reedg —> AT —> F71 BT — Feeee

12, 3IREAT 3faward (RNAi) daTh o 91 1 GFhW (Fgeifor 7ar11om) & gfd gfaet sam
T TERIH ¢ |
3t ferehe ot =M hifste o grr 3iTd &1 weh foh 3EAT siaendt form wer wme fepa wman 2
(A) YIS % THITRTAT o EITAT Tk 1 UL |
(B) M % SITAT o Nicrhel = ol STERITT HEAT |
(C) g o EIUAT o @A ! U HET |
(D) W% % ETAT o Ffshd I I AT AT |

39 BT 13 § 16 HMHeH (A) — 9T (R) W 3MHTE 999 & :

T Wl H G e - 3fieher (A) 3T FR0 (R) faw mu | 5 oAl % IR A= feu srEn
3fua forehed i FAeRt i

(A) (A) 3R (R) ST @&l & T (R) GRT (A) =hl Wl SA1e 81 T © |

(B) (A) 3R (R) aHI #& &, T (R) g (A) o &t o T &1 @l 2 |

(C) (A) W& g, W (R) Tord & |

(D) (A) Tod 8, 7g (R) TE 2 |

13. N (A) : @ g0 @E WH ol el Tl fava 1 gum f-wedsedd
e fieres et ¢ |
®O(R) ;38 PR ufceen fasrm g, 73 feeoh gru fassfia frn mn 2 |
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9.  The sequence of nitrogenous bases in a segment of a coding strand of DNA is
5" — AATGCTAGGCAC — 3'. Choose the option that shows the correct
sequence of nitrogenous bases in the mRNA transcribed by the DNA.
(A) 5" —UUACGAACCGAG-3'" (B) 5 —-AAUGCUAGGCAC-3'
(C) 5 —-UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

10. How many pollen grains and ovules are likely to be formed in the anther and
the ovary of an angiosperm bearing 50 microspore mother cells and 50
megaspore mother cells respectively ?

(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. Evolution of modern man involves the following man-like primates. Choose
the correct series of human evolution.
(A) Dryopithecus — Homo erectus — Australopithecines - Homo sapiens
(B) Australopithecines - Homo erectus — Neanderthal - Homo sapiens
(C) Australopithecines -» Ramapithecus — Dryopithecus — Homo sapiens
(D) Homo erectus — Australopithecines - Homo sapiens — Neanderthal

12. RNA interference (RNAi) helps in making tobacco-plant resistant to a
nematode (Meloidegyne incognitia)
Choose the correct option that shows how RNAI1 is achieved :
(A) Preventing the process of translation of mRNA of the nematode.
(B) Preventing the process of replication of DNA of the nematode.
(C) Preventing the process of transcription of DNA of the plant.
(D) Preventing the process of replication of DNA of the plant.

For Question numbers 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Answer these questions
by selecting the appropriate option given below :

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

(B) Both (A) and (R) are true, but (R) 1s not the correct explanation of (A).
(C) (A) is true, but (R) is false.

(D) (A) is false, but (R) is true.

13. Assertion (A) : Saheli is the World’s first non-steroidal oral contraceptive

pill.
Reason (R) : It has been developed by National Institute of Immunology,
New Delhi.
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14.

16.

17.

18.

19.

ARERYT (A) : AT e 1 Teh U HehHT USRI EHT 2 |
HOT(R)  : TS I 3 1 heohkad Uah H A4 Yehel g &l Hehdl @ |

5. AMNHYF (A) : SEINTFR, Jifdd Iarg IH i o v sgaan gffeafaat uere

HLATE |
SR (R)  : Talfees STanT fopd M o1et sriueer fagiem (fefin) TR 2 |

HANHET (A) : Ueh TgHet iH 4 I9 S S(H T & e W Rd g & 9@ S
ST TS T ST 3156 TR H hIh! el T&dl ¢ |

FHRO(R)  : SHehIT S GAISHI o1 3Tk (SET) M1 &1 ST o fafam= o sror &t
gl g |

Qe -9
faeshey-(A) 31¥at (B) H fope Wb 1 3T faifau
(A) T qer fatisT fohd TR Haftd & 2 e R 9 3 THTd 1 Sooi@ iy |
YT
(B) () Sl shl HETd H IcqTied Ueh Ueehlaici1d U3 <1 7 fetige e
(1) AHIFgH
(2) foaT IHeT & G fparSar 2 |
(i) EEAEFIRET T IYIANT Ag-3Iah & &Y H fhT YHR foham 1 Teha1 8 7
ST ST |
farehed-(A) 3tuar (B) § & fopet weh o1 3w forfla
(A) Tfataa aifE =1 favemor i qen ==t Hifsu fo Tt 3aresar & el
T o T T 3Tfereh ITEeh 2 ¢
Tsh T4 o, Ueh YTehfdeh YT=H a1, Ueh 3l Ui 3fiet
YT
(B) U uritferfaeh-aa st He Wierfheh ScdTeeshdl qeiT Tehel WTfieh IedTgehal o o9

fardig hIfore |
i feu U HeRtor (RTE) T 3TeRE HITU

FH 44 + XY >< 44 + XX

. 7N\

YHH : 22 + XY 22+ 0, 22+ X 22+X

| W we | e |

I | I J
Tafa - 1 2
ST TG el < S shid o gRI Scd— |dfd § foehi ‘1” GUT ‘2’ <hl UgH ShifaTe qe
i <k off forvg <hifsTe |
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14. Assertion (A) : One of the property of genetic code is degeneracy.
Reason (R) : Some amino acids can be coded by more than one codon.

15. Assertion (A) : A bioreactor provides the optimal conditions for achieving
the desired product by providing optimum growth conditions.
Reason (R) : The most commonly used bioreactors are of stirring type.

16. Assertion (A) : When the two genes in a dihybrid cross are situated on the
same chromosome, the proportion of parental gene combinations is
much higher than non-parental type.

Reason (R) : Higher parental gene combinations can be attributed to
crossing over between two genes.

SECTION - B
17. Student to attempt either option-(A) or (B) :
(A) How are morphine and heroin related ? Mention their effect on the

human body.
OR
(B) (1) Name an alcoholic drink which 1s produced by the help of
microbes :

(1) With distillation
(2) Without distillation
(11) Explain how cyanobacteria can be used as bio-fertilizer.
18. Student to attempt either option-(A) or (B) :
(A) Analyse the following ecosystems and discuss, which will be more
productive in terms of primary productivity :
A young forest, a natural old forest, a shallow polluted lake.
OR
(B) Differentiate between Net primary productivity and Gross primary
productivity in an ecosystem.

19. Study the cross given below :

Parents : 44 + XY >< 44 + XX
Gametes : 29 + XY 22+ 0 22+ X 22 + X
| | l |
Offsprings : 1 2

Identify the abnormalities ‘1’ and ‘2’ in the offsprings of a cross done between
a couple and distinguish between them.
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20. Ueh YNGR T Tk (BfER) a1 o Ui (Vo) o e w9 & goiu 770 Semmaedt 9 shi 3768 hifer ;

A : 4@

1

| I
it -1: @ A AB d})
6 7

3 4 ]

Freferfiaa it 3 3 ferfa
(a) =afE 19 2% gurfaa siHTesY ferfgu |
(b) =AE 5 AU ‘Q sl oA BN HUER h B el T HH F wlded
(TS /0ESY) 3ufeerd g ?
21. faehed-(A) 33¥aT (B) H & foreft wes o1 3 faafgu :
(A) @Eﬁwéﬁﬁﬁ@ﬁiﬁﬁmﬁ%wq{m fafife erefepropai
HET ISl 8 | 39 Th o FTE(Heh IU=R hl ATE9Thdl F=1 Tl
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AYAT
(B) UHi fordl Q1 deprleni oh1 feed auiq shifsre fent 3um foreft +ff Haress Sfig &
for &t gt Sioe st uaTt wifvrent | €Y & wfas s | foran S AR 2 |
@Ug -1
22. (a) Treferfaa srgewa ot iute @e & fou defigifires ~fFeriicrse sgsrn fofigu :
5" — GAATTC - 3'
(b) 39 31T I TEH dTol YTqae USRI fraust sl 19 foifau |
(c) Taufe R % fffa g & 2 3Rt yftes &1 Ioorg <hifs |
23, TASHITEIH o S =5k o Teh W oI {91 3T g0 <9 = & :
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20. Study the pedigree chart given below, showing the inheritance pattern of
blood group in a family :

21.

22.

23.

8
Answer the following questions :

(a)
(b)

Parents : B @

| | |

Generation I : ® A AB A
T

3 4 5 6

]
Generation 11 : B

o

Give the possible genotypes of individual 1 and 2.
Which antigen or antigens will be present on the plasma membranes
of the R.B.Cs of individuals ‘5" and ‘8 ?

Student to attempt either option-(A) or (B) :
(A) A patient with ADA deficiency requires periodic infusion of genetically

B)

(a)

(b)
()

engineered lymphocytes. Explain why such periodic infusion is required
and also suggest a permanent cure for such ADA deficiency.

OR
Describe in brief any two techniques that can be utilised to transfer
recombinant DNA into the host cell directly without using any vector.

SECTION - C
Write the palindromic nucleotide sequence for following sequence of
DNA segment :
5' — GAATTC - 3'
Name the restriction endonuclease that recognizes this sequence.
How are sticky ends produced ? Mention their role.

Study a part of life cycle of Plasmodium given below :

Fertilization and

qdevelopmem
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SHHT HLIH Hieh METIRGd Ye-1 o I IRGT :

(a) UAThellS Aeat H wiSHITSad HshavT i 39 31aedT & fafge e a8 #=at 8§
g 2T 2 |

(b) St Sfa w1 = 3 afteeds el = gar e 2

(¢) Teuw e fem @ At ‘P @1 ‘Q’ i vgEHe fefau |

(d) wrsHIfeTm 3 e T 6 3reifies qu eifites srewed ¢ st § gl g & | =
it = am ferfiaw |

24. (a) “HMg % eyt fpar-rermdt 37 fo faesft sfaet =1 smepau, e (Feym)
qer s efa 3 Jafafauar =1 digar @ 98 5 2 17 99 & Th-Ush I
&1 FErEd & YA ! AIETAdT g iU |
(b) Tr=fafad 1 v fafau
() 3 (TUCN) i e grer g=h
(i) Stafafeerdr e ¥ gfc wie
25, = feu 7u fo o1 31eE wHteh ITATTH Y91 o 3t faifEn
P

U)
(a) 3HIH foa o guIs 778 TLEHT ol TgaTT |
(b) AR ‘P’ AYUT ‘Q’ ! UgATHY |

(¢) Teem ST 1wt ferfaw |

(d) IPmfeT e FUHHIA & s fadig Hifvm |
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Answer the following questions :

(a) Name the infective stage of Plasmodium that is stored in the female

Anopheles mosquito.
(b) Where does fertilization and development of parasite take place ?
(¢) Identify labels P and Q in the given diagram.

(d) Asexual and sexual phase of the life cycle of the Plasmodium takes

place in two different hosts. Write their names.

24. (a) Indiscriminate human activities such as alien species invasion,
fragmentation and habitat loss have accelerated the loss of

biodiversity. Justify by taking one example for each.
(b) State the importance of the following :
(1 TUCN Red data list

(11) Hot spots in conservation of biodiversity

25.  Study the diagram given below and answer the questions that follows :
P

2

i

(a) Identify the structure shown in the above figure.

(b) Identify the labels P and Q.
(¢) Write the nature of histone proteins.

(d) Distinguish between Euchromatin and Heterochromatin.
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s faemey fearman @ |
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26. Shyam and Radha are expecting their first child with Radha being in her
second month of pregnancy with no complications. Shyam’s family has a
history of cystic fibrosis while Radha’s family has a history of Down’s
syndrome, leading to a concern that the baby may have one of these
conditions.

(a) Suggest and explain a way of testing if their baby is at risk for any
genetic disorders.

(b) In case of presence of one or both of the abnormalities and posing a
risk to the mother’s health, mention one possible option for them to
consider. Is that option safe for Radha at the current gestational
age ? Justify.

(¢) Under what conditions 1s the process mentioned in (b) illegal ?

27. Explain the basis on which gel electrophoresis technique works. Write any
two ways the products obtained through this technique can be utilised.

28. Compare and contrast convergent and divergent evolution.

SECTION -D
Question Nos. 29 and 30 are case-based questions. Each question has 3 sub-
questions with internal choice in one sub-question.
29. Study the graphs given below for Case 1 and Case 2 showing different
levels of certain hormones and answer the question that follows :

Case 1 Peak

yor

Ovulation

Follicular
Phase

Luteal Phase

Case 2 Peak Q

Follicular ' Luteal
Phase Phase

(a) Which hormone is responsible for the peak observed in Case 1 and
Case 2 ? Write one function of that hormone.
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30.

(b) UCHN (SEUiewe) TTeT h1 3rafer I TSR auT TieE H 8 arel aRadl &
fefau |
IU-934 (c) a1 (d) T © Topet Teh 39-93 o1 I ST
(c) hE-2 % BHH-Q o1 A4 faRau TuT 35! U T ot feafu |
CLE
()  HE-2’ T SIE 6l A U G Framfia @ Il » Jg s sad g ?

fFreferfad uitese ol Tt St g3H1 & I fafigu
whia H, g fereft oft sifer < geres, wohet =afy & oo fort @ € &; 38 § srfeeiw
guiefyd dmfers &7 5 aug § &d & | 9 THE GEIEET 61 TS ST B & FUET
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(b) Write changes that take place in the ovary and uterus during
follicular phase.
Student to attempt either sub-part (c) or (d) :
(¢c) Name the hormone Q of Case 2. Write one function of hormone Q.
OR
(d) Which structure in the ovary will remain functional in Case 2 ? How
is it formed ?

30. Read the following passage and answer the questions that follow :
In nature, we rarely find isolated, single individuals of any species;
majority of them live in groups in a well-defined geographical area, share
or compete for similar resources, potentially interbreed and thus
constitute a population. The population has certain attributes whereas, an
individual organism does not. A population at a given time is composed of
individuals of different ages. The size of the population tells us a lot about
its status in the habitat. Whatever ecological processes we wish to
investigate in a population, be it the outcome of competition with another
species, the impact of the predator or the effect of pesticide application, we
always evaluate in terms of any change in the population size. The size, in
nature, could be low or go into millions. Population size, technically called
population density (IN) need not necessarily be measured in numbers only.

The size of a population for any species is not a static parameter. It keeps

on changing with time depending on various factors including food

availability, predation pressure and adverse weather.

(a) The Monarch butterfly is highly distasteful to its predator because of
a special chemical present in its body. How does the butterfly acquire
this chemical ?

(b) If population density at a time t + 1 is 800, Emigration = 100,
Immigration = 200, Natality = 200 and Mortality = 150, calculate the
population density at time t and comment upon the type of age
pyramid that will be formed in this case.

Student to attempt either sub-part (c) or (d) :

(¢) What is the difference in a method of measuring population density
in an area if there are 200 carrot grass plants to only single huge
banyan tree ?

OR

(d) Name two methods to measure the population density of tigers.
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Qg -F
31. fahed-(A) aun (B) § & forel weh o1 3R forflam
(A) T=faiad gea1 &1 3 i
(i) “wHuTEd (MALT)” ¥ 39 31 63l § 7 I8 R I 3 el sraferd g 7
(i) ‘HTEErRTE Uy SHET i |
(iii) TEH (AIDS) & fgHTers e o1 am foifan | g8 fre fagma w =+

HLATR 7
(iv) wHa ufaen o § feuas aur aEeg qgayqul i v @ | smen
SHifs fop 78 38 fope TpR I T € |
YT
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EAUCAIELE
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(b) J qHRT K HIAEA ATHIATT T
T3TE %1 TEHA
(c) TN - L Hah M
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SECTION - E
31. Student to attempt either option-(A) or (B) :
(A) Answer the following questions :
(1) State what do you understand by “MALT” ? Where it is located
inside our body ?
(11) Explain cytokine barriers.
(1i1) Name the diagnostic test for AIDS. On what principle does it
work ?
(iv) Bone marrow and thymus play an important role in human
immune system. Explain how are they able to achieve this.
OR
(B) (1) Study the following table & fill ‘H’, ‘T, ‘J’, ‘K, ‘' and ‘M’ in
following table with suitable words :

Chemical / Micro- Category Use
Bioactive organism
Molecule
(a) Butyric acid H I Important

applications in food,
chemical & pharma

industry
(b) dJ Monoscus K Inhibit cholesterol
purpureus biosynthesis
pathway
(c) Cyclosporin A L Fungus M

(11) Why are baculoviruses used as biological control agents ?

32. Student to attempt either option-(A) or (B) :
(A) (a) Distinguish between the two cells enclosed in a mature male
gametophyte of an angiosperm.
(b) Study the diagram given below showing the modes of
pollination. Answer the questions that follow.
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(1) The given diagram shows three methods of pollen transfer
in plants. Examine them carefully and write the technical
terms used for pollen transfer methods ‘1, ‘2" and ‘3.
(1) How do the following plants achieve pollination
successfully ?
(a) Water lily
(b) Vallisneria
(1i1) Write advantages of pollen transfer in method ‘3’.
OR
(B) Given below is the diagram of human ovum surrounded by a few
sperms. Observe the diagram and answer the questions that follows :

Cells of the
corona radiata

Zona
pellucida

Perivitelline space
(1) Compare the fate of sperms ‘P’, ‘Q’ and ‘R’ shown in the diagram.
(11) Write the role of Zona pellucida in this process.
(111) Analyse the changes occurring in the ovum after the entry of sperm.
(iv) How acrosome and middle piece of a human sperm are able to
play an important role in human fertilization ?

33. Student to attempt either option-(A) or (B) :

(A) (1) Perform a cross between two sickle cell carriers. What ratio 1s
obtained between carrier, disease free and diseased individuals
in F; progeny ? Name the nitrogenous base substituted, in the
haemoglobin molecule in this disease.

(11) Explain the difference in inheritance pattern of flower colour in

garden pea plant and snap-dragon plant with the help of
monohybrid crosses.

OR
(B) Explain with the help of well-labelled diagrams how lac operon
operates in E. coli :
(1) In presence of an inducer.
(1) In absence of an inducer.
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