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General Instructions :
Read the following instructions carefully and follow them :
(i) This question paper contains 33 questions. All questions are compulsory.
(i1) Question paper is divided into FIVE sections — Section A, B, C, D and E.
(iti) 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 § marks.

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

(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. Match the items in Column-A with that of Column-B :

Column-B
Methanobacterium
Trichoderma
Aphids

Glomus

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

Column-A
(1) Lady bird beetle (a)
(11) Mycorrhiza (b)
(111) Biological control (c)
(iv) Biogas (d)
correctly :
Options :

@ @) @) @Gv)
@ ) @ © (@
B) © @ b @
© @ @ @) (©
D © b @ @

4. The process of mineralization by microorganisms help in the release of :

(A) inorganic nutrients from humus.

(B) both organic and inorganic nutrients from detritus.

(C) organic nutrients from humus.

(D) 1inorganic nutrients from detritus and formation of humus.

5. 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 1is responsible for such rejections ?

(A) Autoimmune response

(B) Humoral immune response

(C) Physiological immune response

(D) Cell mediated immune response
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P Q R S

A Iz fioes gam  dew

B) Fwd FHess  ofiSmE Wi

(C) 3z o Fees &

D) Fua fass o gaE

8. 2 TH U UTCHIS 1 IUANT Hid BT THBRI S Bl ST THT T ated foham S
a1 g |
A) 0.1 fufe=m B) 1 fuferm
(C) 1 faferm (D) 1 feferm

57/1/1 ~ 6|Page E5E



L ] o o
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 (i) Group of cells that would differentiate as embryo
(¢) Inner cell mass (111) Embryo with 8-16 blastomeres
(d) Morula (iv) Outer layer of blastocyst
Choose the option that matches Column-I with Column-II correctly.
Options :
(@ @M (© (@@
A ) @O @) @
B © @) @) @)
©) @ @ @Gv) (@
D) @) @v) @) @
7. The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

Heart-
shaped
embryo

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 ST WS h hifeT T H ARSI &Teh &1 310 5' — AATGCTAGGCAC - 3'2 |
39 AT gRT IIREd ‘m-3RUAT | T13eiaH1 &TReh] 1 Hal 3TshH g1+ aTet fasheq &
T HIT |
(A) 5'—UUACGAACCGAG-3" (B) 5 -AAUGCUAGGCAC-3'
(C) 5'-UUACGUACCGUG-3" (D) 5 -AACGUAGGCAGC-3'

10. U qSHIITEY Sl SIS o TXRTehIST <hl 50 STESISITY] HIq hIRTRISAT quT S i 50
TSSO AT <hITYTERTST & S aTet TRATshvTT qeiT SfiSITUET shY | Ei ShHeT:
(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. 3ngfe gma & foem § fFefafed ame ggva | amr 1o (igied) gffmfad & | aFe
ferepma & Wl 31950 9Tt foerey &1 g

(A)  SHRIYHT—> FIH Raed —> FRLANTITT—> FiH1 dfaa
B) ILATIET—> 8171 Flred — TEswd — g7 dfaga
(C) 3NLANTIETT —> THITEGHT—> SEfI9FT—> &4 dfaaa
(D) & Reewg —> AT —> 571 Sftga — Faewe

12. 3TREAT 3awerd (RNAi) T8k o G I FhH (FAgel o F7HPRT) % i Sfaet s
T HEH 2 |
3t fereped o1 5o HIfST formes g T &1 Tk foh 3TuT 37qerdt ferd Sehr e feram ST 2
(A) YFAHM o THIRTAT o EITGT TohH h1 JULA |
(B) M o 0T o fcrehe 1 o STEUTE T |
(C) dIY % ZIUAT o 3TeREH ol ST T |
(D) WY % ETAT o Fcehe I sl ST HEAT |

99 BT 13 § 16 3L (A) — o7 (R) T THTRE I99 & :

3 YT H G U ~ HATMHF (A) 3R BT (R) few 7w | 39wl & IR A feu IEn
3faa fasheq i gAes G

(A) (A) 3R (R) T &1 & a1 (R) g1 (A) 3! Tel AT 81 & 2 |

B) (A) 3R (R) gHI 71 &, 9 (R) g (A) 1 ¥l oI T8 81 & ¢ |

(C) (A) w& 2, 7 (R) T 2 |

(D) (A) 7o 2, g (R) TE1 2 |

13. IMeR (A) : 9@ g @R 9H el it ‘Teell’ fova &t wem M-wuisEet
Mfiees Mefl 8 |
®OO (R) ;38 U wioren fosm geum, 78 feeeft gru faesfi fora man 2
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The sequence of nitrogenous bases 1in a segment of a coding strand of DNA 1is
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 (Melotdegyne incognitia)
Choose the correct option that shows how RNA1 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) 1s the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) 1s not the correct explanation of (A).
(C) (A) 1s 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 Delha.
57/1/1 ~ 9|Page OkdC] P.T.O.



14.

16.

Ei.

18.

19.

FRHET (A) : AR He 1 U e SHET IR BT R |
SR (R)  : P I 37 1 HeoRad Teh ¥ 31 Yehel gIl &l Fehal ¢ |

5. AU (A) : SEIiuge, Fifed 3cdmg WH HH % oI srgetan gitfeafaat suersy

HWTR |
®ROT (R)  : Taitues v ford M ot arnfuger fagier (fefin) g s 2 |

IR (A) : T gt i 1 99 91 <9 s & wmEm g 2h 8 d SHEE
SfiF TSI T STUTT 3T IT FehR | hTh! ST &l 2 |

RO (R)  : SHIE SO HIISHI o1 s (3=) gH1 &1 ST o faf¥wa & sror &
Tehdl ¢ |

T g -§
forehed-(A) 1@t (B) H forsft weh o1 3T ferfau
(A) HifT g fatiza fore yopr waferd & 2 Aa IR W 3 I9TE 1 Iooi@ SHifT |
YT
B) () GeHsiai Sl garral & 3H1ed U Ueshlaicy 9 &1 4 feifgn g
(1) 3ATEsH g
(2) T e & R fRa ST 2 |
(i) HEASFATET 1 AN Ad-Iah o &Y H fohT TehR foram 51 gehe1 & 7
ST ShifTu |
farepeg-(A) 1@t (B) § 4 foreft weh o1 3w forfigu
(A) Trafafga ot o1 favemo Hifse aur ==t Hifse 6 grafies saresa & et
H ohi4 G1 T AT 3cTesh &
Teh T4 o, Teh TTehideh TT=H a4, Teh 3 Ygivd 3t
YT
(B) U uriifeufas-aa bl 9¢ rfies 3caTeshdl a1 Hehel TTATHS IcqTehdl & s
fersyg shifSrg |
a1 feu U Hertor (319 1 F1eERE I

S : 44 + XY >< 44 + XX

A 2

THS 22 + XY 22 +0 22+X 22+X

==

I | I |
Hafe : 1 2
YR HIFd A o s1= hid o gRT Icd=1 Fafd | fereh ‘1” G2 2 3l Tg=H shifsre qer
g1 & o fawg S |
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14. Assertion (A) : One of the property of genetic code 1s 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 is produced by the help of
microbes :

(1) With distillation
(2) Without distillation
(i1) 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 X 44 + XX
Gametes : 22+ 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. Teh YNER T (FRR) a1 o Uiy (Ye) o 7 &9 4 291U 710 Semeedt 9 o1 378594 Hifsu ;
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(a) <A 11 2% Guifea siersy fafaa |
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2 7 SR HINT | 30 vEie faer & fou v wurht 3u=m 1 oft gema dfu |

YAl
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for €t TS Eiee st wedt shifsrent 1 Wi &t ufas e § fohen s asdr 2 |
Qg -7
22. (a) T=AfaRaa s a Eivae e & fou defigifies Jfeeaierss s fafigu
5'— GAATTC - 3'
(b) 3T ITFHH I TEIHH dTel TTdee TSI faeAust ol 919 foiflan |
(c) Toufad aR Ha fftia g & 7 3R yftresr 1 Ieor@ hifsrT |

23. ﬁ?ﬁ%ﬂﬂ%sﬁmw%@ﬁmaﬁﬁm}ﬁ@‘g’mmw%:
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20. Study the pedigree chart given below, showing the inheritance pattern of
blood group in a family :

Parents : E @

1 2
Generation I : @— A
4

3 6 7

a

o

2
Answer the following questions :
(a) Give the possible genotypes of individual 1 and 2.
(b) Which antigen or antigens will be present on the plasma membranes
of the R.B.Cs of individuals ‘5" and ‘8 ?

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

(A) A patient with ADA deficiency requires periodic infusion of genetically
engineered lymphocytes. Explain why such periodic infusion 1s required
and also suggest a permanent cure for such ADA deficiency.

OR

(B) Describe in brief any two techniques that can be utilised to transfer

recombimant DNA into the host cell directly without using any vector.

SECTION - C
22. (a) Write the palindromic nucleotide sequence for following sequence of
DNA segment :

5'— GAATTC - 3’
(b) Name the restriction endonuclease that recognizes this sequence.
(¢) How are sticky ends produced ? Mention their role.

23. Study a part of life cycle of Plasmodium given below :

Fertilization and

deevelc»pment
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(a) TRl oo i G 1 38 e i il e a8 T i
quTid BT 2 |

(b) i Sfa o v 3i aftee el g g g 2

(c) Teu e o § iR ‘P’ o1 ‘Q ! wE=HeR feflay |

(d) wisHifeay & Sfiaq T3k 61 Teifieh a1 ifieh 3TEEATd gt qaits=i # gl 8l 8 | 39
ittt & T forfa |
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25. i feu mu fam w1 31ereA e SAITH e % 3R fafau
P

(a) I fort & It 78 T B v |
(b) IR P’ qU1‘Q %I YT |

(¢) fe=m a6 wepfr ferfiam |

(d) e qen gHmEH o &= favg Hifvu |
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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 :
(i) TUCN Red data list

(11) Hot spots 1n conservation of biodiversity

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

B

(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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foru =R =1 forene gefera gm ? =meErTaar fag i |

(c) Torm uftfeurfomni & 39-wwa (b) ® geman w1 fasheq sdarfis 8 7
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qeheTeh G UTH 3cdTG] o ST i o Gf dLieh] ol felfEu |

28. ITEHI a2 IR foehra Y fersigshl gern hifsu |
T g -9
T TEAT 29 TUT 30 HH- AU I & | Tdeh U & 3 IT-UH & f58 § Ueh 39-9eH §
Fiates faehey fearman @ |
29. ‘%H-1 du1 %g-2’ ¥ faftre g o fafi= st =1 = feu 1o ure! & wreaw & gurtar
2 | UT% bl LTI hieh Gaferd feu e ygai o 3o feiflgn
91 3y

qeeh I wrE ' wTE SEERn
(a) ‘hH-1 qUT FH-2 T for B ol T IS B ? 39 BHH o1 Ueh Yeh felgU |
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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 is 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

Follicular
Phase

Peak

9

Ovulation

Luteal Phase

Case 2

Follicular
Phase

Luteal
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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(b) e (SRS ) TTHET Sl 319ty § 3TeTer aUT Ay § g arel giEdHl i
feafim |
3T-TH (c) 79T (d) § & ferelt weh 39— =1 3T ST -
(¢) hH-2 % BHH-Q &1 AT fARIT TuT 35T Teh Tehrd off feAfE |
YT
@) HE-2 1 30SIE 6 HH ) g e @ STef 7 a8 58 =@ g ?

30. frmfefaa af=ae 1 gest 3w g o 3 foafaw
wehfa H, g4 fereft oft Sfa < gk, Tha =AfE & <o faat & 2 &; 3 9 arfesem
gty siimfores &7 H |8 § @d 8 | o W GHTEHT 1 |19 TR hd @ e
39h foTu Tyt shed &, Tehtor hid & 311 38 Wb o |fE <l &A1 ohid & | Jufe § 59 T8
o7 B & o =afy Sfia ¥ 98 2 | v g w8 e | fafie sy ot Y safeat et
& | Tereft Tmfl o1 31T 35k 3TTaTd H TuiE i feufa % s H 9gd $o SaaT @ | THE
&1 by i gTifeurfaes yehe s (3IfEeiie) ST 9T, Wol 81 98 qudl STfadl § w4l
%1 uftormm &1, waft 1 99T &, A1 diehnt (YEEEe) I HH & Y96 3, 76
ST oo EHTT € FHTY % TTES H qiedH o He # Hid 8 | ehld # THY T AR
(|TEST) §gd W & Tehdl & AT ARGT h! TET H 81 Hehal & | HHIY ST IR (TTE)
e Teh! 9 § A gca (N) HeEamdl & | T I8 3G9I T8l & foh 3H hael T
TR R & 9191 S | TRt wufe & fou aafy 1 aes e fea (f@r) y=a 7@ 2 |
g U % T gREfdd BId1 a1 & S 319 HRehl WIS 61 3TSTeHdl, THaTI g1d qel
foradra oiem ot R s 2 |
(a) AT fadeft 3 IR H 91T ST aTel forsiy A o RV I8 3794 Twet & fofe aga
21 3refaet 2 | Tadel T8 e ford TR T St 2 7
() afe fret sfa w1 wufd o9 s @99 ¢ + 1 = 800, IFEEH = 100,
JTHETEA = 200, SFHEE = 200 T I = 150 7, T 38 THT ‘t’ T FHIY G HT
gftehe ST a2 38 9 § 594 gl 31y s & g W arften (feooft)
HITT |
3U-TH () a7 (d) H & et Weh 37-93H o1 3T 1T
() ferdt &= | 200 TR T8 G T TUT Ha Teh forvTTeIsh ™ SUTE % g h THIY
Hcdl sh J19 <1 farfer o o S @ 7
YT
(d) =Ta h THE geed o 719 <61 g fafers (adient) % am ffa |
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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) :
(¢) 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
1s 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 (N) 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 1s 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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QUg-§
31. fasreu-(A) 7em (B) ¥ & forefl wes o1 3w ferfeu
(A) Tr=fafad geat w1 3 difse
(i) “THuTEd (MALT)” ¥ 3119 11 60l & ? 38 g9 9K 3 el sTafed aar e ?
(i) ‘HTEIrRTEA VY’ sl AT I |
(iii) TEH (AIDS) & figHTers wiew &1 am fafeaw | 9z e fagma w =

HA1 2 ?
(iv) WHa gfaen o § AW qun ueHE wewqul i fwrd 8 | =men
Fifse & o5 38 fha ThR T 1 2 |
Frean
B) () fr=fafed afere & W, T, T, K, Ly M ¥JE 61 gfd agfaa seai
ERUETIE L
TERA/ST-aPR 3] | gEasia et ITIRT
(a) fefh 3 H I @re, TR a9 376y
(3Tgw) SeiFi & wewet
ST |
(b) J TR K IO SATHTCTI 9
T{3TE 1 G
(c) TEFARTNA-T L Hesh M

(i) SRAERRHE 1 Ao M SRl o &9 1 391 3TN foha Srar @ ¢
32. Taeeg-(A) aur (B) § 4 fortt wep o1 3o forfign
(A) (a) TSI INIE T IR H HHTIET Gl i1 o s fawg i |

(b) = few mu femr @ gremor 6 fafert (adient) ot et w2 | o sreRE
ek ITTHT T941 o 3t feafau |
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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.
(i) 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, ‘I’ and ‘M’ in

following table with suitable words :

Chemaical / 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) Daistinguish 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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() feu e fam 8 Dyl § gl % wETaer 6 9 fafEt et
2 | 91 HIEYTIgeT YeTuT Shich TRTERUIT o AT <l fafer 1, 2

quT 3 9 fefgu |
(i) Trefafed Dot § wrm awadEs R TR e BT 8 7
(a) @ forett
(b) afcrefe
(i11) TTeRuT T fafr- 3’ o m fefigu |
YT
B) = feu mu fom § $w ypRmgaTt gr R gT 3TUSTV] Rl gwITET AT R | EERT ST Y
ST T < 3T feAfau |

afedia
) %aﬁ@ﬁQWWP,QTﬁﬂR%Ww(Wﬁaﬁ)aﬁmaﬁﬁm
(i) 39 WhH | ST Uegraet shi yftent fafau |
(iii) 7S] H IEHTY] < TFIE BH o o1¢ 8F aTel TRadT o1 fageryor Hifs |
(iv) "M ¥ o= wore § smfies a9 Aerae fohe YR HEwaul yifieht fwmd & 2
33. Taered-(A) qur (B) § g fortt wep o1 3o forfian
(A) () eF ®If¥ER srchar (faser Ot ufifimn) & SH1 areshi & 7ed o (3h19)
§415Y | F, &dfd H qraresh, W o oo foreh g (W) safsai <1 &R
39T ITH B 7 39 faen () § dmedifan sy 7 sfeenfua qrgdee
&k (a9) w1 9 forfigu |
(i) = % HX & NY o YT b T GumIfa % wfem= (Yed) qen g
(IS % 59 TT Sl IR o Yo § 31X hl AT Thaeht shid hl

gerEdr 4 $ifsu |
FAYET
(B) el wifq Fifera smeE] s wgrdr 4 =are Hifu o6 A 3TUH 3. S 8§
e st v fr TR R AT 2 -
(1) U kIRt o |
(i) S i Iafeafa § |
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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
(ii1) 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

"
Zona corona radiata

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 is
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.
(11) In absence of an inducer.
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