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

®)
(i)
(ii1)
()
(v)

(vi)

This question paper contains 33 questions. All questions are compulsory.
Question paper is divided into FIVE sections — Section A, B, C, D and E.
Section A — question numbers 1 to 16 are multiple choice type questions.
Each question carries 1 mark.

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

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

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.

(vit) Section E — question numbers 31 to 33 are long answer type questions.

Each question carries § marks.

(viti) 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.
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
57/1/1 ~ 3|Page =5 P.T.O.
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4. YewsiEl gRI GuTied @itsfierter Yehe feferiad sl gk i | T8 2
(A) TEE Y RS TN |
(B) 3ATE T HIsi-eh qUT IThTai-eh GISeh qH] |
(C) T[TH Y Hrelf-eh JI5eh |
(D) 3THE T SFRTE(h TN AT GHE hT ST |

5. % UM § Hdeh /I TR 3ThER UM oh Hashi/ I GRI 3TERA fohT S o HR0T
TR B AT & | TH TR h IAIhid o fore Iaerh whaer smfsran o1 Tehr 2 :

(A)  Trfere 3rgfshan

(B) T FicRedT IR (FMERA 3R Ui

(C) hiidiehTa wheren srforan (Refrietiiene 3R twai-)
(D) <hif3reRT ATfesrd fere srfsha
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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 :

O @ @) Gv)
@A b @ © @
B) © @ b @
© @ @ ® (©
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) 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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6. ‘hiom-I' H <1 T8 wel 1 ‘Hierm-1T" | & 75 7l o w1 ggfua firer i
hictH-1 whicH-11
(a) USRI (JBSARL) (i) ShRHYS! T LT (THTIR) H 3= Tnfid &M |
(b) JFATOT (FFATIE) (1)  IIRIST T T S Yo1 o & forafed g smar |
(c) TR IR g5 (iii) 8-16 HHGE] ATAT YOI
(d) T (WrET) (iv) R hi STl W
‘ShictH-1" o ‘hicm-1T" % I1Y TYfa e arel foehed w1 T :
ey :
@ ® (© (@
@A) Gv) @) @) @b
B @ @) @) @)
€ G @ aGv) (@ib)
D) @) @v) i) @)
7. feu e fam g e fgetorasht gur o6 feeTa o <ol bt g T | 35 TR AW 6 P
‘Q, ‘R a1 ‘S g AHITehd foha TR R |
o1 forepmd o fafy=1 =i 6 P, ‘Q, ‘R 1 °S’ 3 Gl AT dTet forehed oh! T ;
P Q R S
Q) e Fows  gag e
B) Fu foes  ofiTwm T
(C) e Hag fIoes i
D) Fma fioes o geEE
8. I TF T UTCmiST T IUINT Hid §C AW S I ST T T Safdd fomam S
qha1 ¢ |
(A) 0.1 faferm (B) 1 fuferm
(C) 1 faferm (D) 1 feferm
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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  (11) Group of cells that would differentiate as embryo
(¢) Inner cell mass (111) Embryo with 8-16 blastomeres
(d) Morula (1v) Outer layer of blastocyst
Choose the option that matches Column-I with Column-II correctly.
Options :
(@ b © (@
A @) @ @) (@)
B @O @) Q@) av)
© @@ @ av) @)
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.

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 g FHI HITST T | A2 &ehi 1 A 5' — AATGCTAGGCAC — 3'% |
39 AT g IIRId ‘m-3TREAT | 18IS &TRehi 1 Tl 31shY €M aret faehed 1
T I |

(A) 5'—UUACGAACCGAG-3" (B) 5 —-AAUGCUAGGCAC -3
(C) 5 -UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

10. T qSHIATEY sl TS IS o TRTSh IR < 50 TSI HI ShITeRI3Tl qeil 3SR sl 50
TR IO TTq ShIRTRTS & S FTel TATshvTT q2 SISTUe] <hl ST arfl shoe:
(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. 3Ny ama & fasm § fr=fafed ama ggea T IR Tor (Wished) dftrferd & | Aa
forehTa o Wl 3TshRH a1l forehed i T

(A)  gEifIgHg—> §im Raed — eI — g dfiaa
B) INZANTINET—> Fmt FHaeq — TaeEa —>  gm dfvgg
(C)  INEANIIEGT—> THIIIHT—> FEfI9HT—>  FH f9F9g
(D) &H1 HFeq — INLANTIET—> 5171 dffgg — FEets

12. ITREAT 3w (RNAi) T8Th o WY 1 TR (FAgelfor 7o 1RmrT) % Fid Sfaedt sam
T g 2 |
3t ferhed o1 == HifoTe fomres g STd 21 Heh foh 3TeAT 37qerd) fore Jehr e foran ST &
(A) GAHMH h THITRUAT, s EHTGRT FohH o1 TG |
(B) EEhiH o SITAT o fciehd 1 I SR LT |
(C) g o ST o ITeIEH sl STFUTIT HET |
(D) WY % LEAT & Ffcrehe 19 o1 TG LT |

9 @I 13 § 16 HANERUA (A) — R0 (R) T 3T 937 &

3 91 A 1 YA - AR (A) 3 R (R) few mu | 37 wei % S e fow sEn
3faa faehed w1 FeRt Sif

(A) (A) 3R (R) GHI &l & 791 (R) GRI (A) 1 #8) AT 81 & 8 |

(B) (A) 3 (R) GHI &l &, 90g (R) g (A) %! Hel =ATea 781 81 &l € |

(C) (A)u& g, g (R) T & |

(D) (A) 7o &, TG (R) 981 2 |

13. M (A) : §@ g0 @E AW areft Teft ‘weell’ faza 1 wem f-wizeeh
TefRiees Mef 2 |
HAOT(R) 38 USN wicren fosmm geerd, 8 feeett gro faesfi fran man &
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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 RNAI 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) is not the correct explanation of (A).
(C) (A) 1s true, but (R) 1s false.

(D) (A) 1s 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.
57/1/1 ~ 9|Page [=150=] P.T.O.
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14.

15.

16.

17.

18.

19.

FIRHYT (A) : AT R I Teh U THRT BT SHT R |
SR (R) ;5 I 310 1 heoha Ush § M Yol g & Jehal 2 |

IfReA (A) : TR, difed Sare Te & fou sgaay aRfefat syerey
HATE |
HROT(R)  : Gaifees 39 ford STH ot srfieret fogioq (feftn) wermsh 8 |

IR (A) : T fedet 18 U 59 @) SiH Tk &) ey I fRrd 21 @ a1 SHehi
A TSI T ITITA TSI TohI & hTh! el &l & |

HROT(R)  : SHehIF S ST T 31freh (=) 841 <1 ST o6 forfwa & sro &
T8 |

Qe -§
farehed-(A) 3t¥E (B) H foreft weh o1 37 foifgu
(A) ik aun fatsa forg yepr Taiferd € 2 A IR WX 377 TTE T Sooi@ Shifay |
e
B) (1) HeASEl ! TERAT § AT Th Ueshlgic 1 U 1 4 fetfge &
(1) ATESH g/
(2) for SAmEe & TR R ST 2 |
(1) FEAEFARET BT STAN Ad-3Iah o & H fh8 YhR foram 1 Teha1 B ?
T I |
farehed-(A) 1@t (B) U 4 forefl weh o1 3w foifgu
Q) Trafataa it 1 foagemor Hifse qen ==t Hifse fo Tmefies Saresh & ged
T o T T 3Tfereh 3cITesh 2 ¢
Teh 1 o, Teh WTehfceh = a1, Teh 3l Tgfvd 3l
YT
(B) U uTifRafeeh-aat bl e WTfies ScaTeshdT qT Hehel UMk IcTCehdl & s

ferstg <hifse |
i few U TRt (3T T 3TERE hINT

b ¢ 44 + XY >< 44 + XX

/N /N

JHSb 22 + XY 22+ 0 22 +X 22+X

| | | |
wafd - 1
UL HHE P %Eﬂﬂ;ﬁaéﬁmwﬁﬁﬁﬁm‘l’a&%‘ziﬁwmw
T o s fawg i |
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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 is 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 : 22 + XY 22+ 0 22+ X 22+ X
| | | |
Offsprings : 1 2

Identify the abnormalities ‘1’ and ‘2’ in the offsprings of a cross done between
a couple and distinguish between them.

57/1/1 ~ 11|Page [=150=] P.T.O.
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20. Ueh IRARH Th (FER) a1 o Ufaeq (Fe) o e 9 8 exiu 77u semeredt =1é b1 31eeH hifo :

o BF—TF0®
1 2
| |
frt -1 @ A @ A
3 4 5 6 7
Freferfa Toi 3 oo R .

(a) =AY 1T 2 % GWTiad STHIesY g |
(b) =¥ 5 qUT ‘§ H A TR BB B HIRERT fHeelt W B § gfaew
(TS /A TS) STfeerd & 7
21. faehed-(A) 3r¥aT (B) 9 9 Tl weh o1 3w foifgu
(A) TEi fowr @ difga weh Wft 1 3afess fauer © stafesd: fififa erefiemge
o1 gfereATiUd sHTHT I2dT 8 | 39 YohR o ek IUFR <hl HATEgIehdl &1 qd]
2 7 AR IR | 39 T fenr 3 forw wen werreft Suem s ot germe i |

JAYAT
(B) UHY forgl Q1 Feniehl b1 it ool SHifse fomept 3u=m feret oft Haress g &
for € g ST Bt TR <RifTeRT # €Y € ufes e # fomar S HeRaT B |
g — T
22. (a) Treferfea s ot e @e & foru defigifires faerierss sswn fofa
5' — GAATTC - 3'
(b) 39 3TIHH < TEIH Tl Tee Uggfaretust st 1 fotfiay |
(c) Teufed ar a fafifa g g 7 3Rt wftrept 1 Seorg HIfT |
23. TiSHIfeIH o Sia =sh o Teh W oI 9 3TRE g <1 1 @
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20. Study the pedigree chart given below, showing the inheritance pattern of
blood group in a family :

Parents : E} @
1 9
| |
Generation I : @ A e A
5 6

3 4

Generation 11 : é))i

9

8
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 is 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

recombinant 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

development
’ -
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SHh] T hlh FTeARad Te1 o 3R feifgu

(a) UAThe(IST Aoat § WASHITSIH HshyuT hl 3§ 7T ol feiflgy 5o a8 g=at °
TUgTRd 2R 2 |

(b) Tl e <1 ot 3T aR@e el ger= €T ¢

(¢) Tewmu famr @ qrmeRa ‘P qen Q' 1 veEEe fefau |

(d) worsHIfEm % Sfie sk <l 3cifiTeh qei wiffTeh STaeTd g it # g gt 8 | A
TR b AT faifaw |

24. (a) “mHd % fesryel fFm-verdi S fop forgsft SfoRit w1 smshmor, @Wea (FHeem)
AT e erfa I Safafaerdr ot disar @ T8 fFa 8 17 I & Th-Tsh e
61 FERIAT 8 Y o) AR f9g HIR |
(b) Fr=fafaa =1 wea faflaw
(i) I (IUCN) i & grer =t
(i) Safafaerar geego # gic Tie

25. = feu e fom o1 SteeRE whtes ST g9 o SR feifigu

(a) SUURH Ferat H GTE 178 HCeMT ohl TE=TT |
(b) AR ‘P’ AT ‘Q’ I UEETNT |

(c) TeEeH WMl yepfd feTRam |

(d) Iehmfer T BURITEN o o= faug 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) IUCN Red data list

(11) Hot spots in conservation of biodiversity

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

(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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26. I QAT YT AT YW A sl TIRa & it U1 g A | et 7 3R g
Sfeerar ot 7 8 | vam % iR # g daredn 1 sfag & qen Ter % aRer ¥ gey
fgm =1 uiianies sfaem 2 | safoe far § for forg &1 378 @ *8 w fosr g7 &
TS § |
(a) U foreht alieh o1 gema dfSw foe@ mfeer yor < g9 feehR w1 adteror TR S
Goh | 39 dehrleh ohl SITEAT 1T |

(b) afe foret wer 3reren ST faremml shi Sufefa o <retdt & i | o ey 1 Wl &l
ql 3ok foru foreht wen @i forehed w1 oot hIfSTT | e <kt a9 Tyiaeen &
foTu =R =1 forepey gafara g ? =R fiag it |

(c) Term uftfefertl # 3u-wea (b) & g ma feheq enfaes 2 7

27. I IRV T (SoiFeriEd)’, fog frgra m snenia 8 35ehi =@men i | 59
TeheTeh gRI 9TH IcATCT oh ST hid o €l dlieh] bl fARST |

28. STIERI aUT SAER faehm i fasesh it gor1 i |
Qug -9
T TEAT 29 TAT 30 HH- I T & | T T4 & 3 34— & 5 4 v -39 §
AT fereped feam e 2 |
29. ‘HE-1 quT ‘$g-2 § fafsre g & faftm =t o1 = few 1o umel o arem & gl
2 | T T 3TEH hieh HaTYd T 7T T o IR fIRan
T 1 ik

e TR ' TS TR
(a) ‘ShE-1 T -2 i forE STHT o R SMSE & ? 39 SIHH ol Tk ehR fiaT |
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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 Peak

Follicular Luteal Phase
Phase

Case 2 Peak Q

Follicular I 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) YhM (IIEa) TSR shT 31y H TSR AT TaieE | & arel IRl ol
ferfu |
3IU-TH (c) 9T (d) T & Toreft Wep 39— =1 STR ST -
(c) HH-2 % BHH-Q 1 9 feiflau qen sHert ush T oft ferflgm |
AT
(@) $E-2’ T USHE ! H G Bramsicl © STl ? 98 w8 s @ ?

forferftaa uftsde w1 gt st yeai & 3o farfgw -
whid H, g4 forelt off Sfa < gk, Tohal =AY & 9 fotet € 2 &; 3 9 Sl
FARATT FTifcre &7 § 998 § @d § | o THM SEEH1 1 9730 STAF Hid 8 STeET
3o foTu Tt vt &, Fertor htd & 3T 39 YehR o wufl oY AT e @ | wufy e
o1 B1d & 91 =AY Sfie & 7€ 21 | v fraa wwe O wufy 6 fafte sy ot i sfat gd
8 | Topelt Tmfy =1 31TepR 3|eh e H THfy Y fRufs % 9 ¥ 9gd 39 Iamr 8 | gute §
7 hY ot aTiiRaes e 3TN0l (3AfEeie) ST T8, Wl &1 a8 gl STfai o waei
%1 g &1, el &1 99T &, I1 fiehmi (TETEs) FIIIh i 1 Y9TE g, 86
ITehT HedTehl g & iy & Figet § qitadq % ded # hid & | Tha H Tufy 1 3R
(|TST) SEd Y 1 Tehdl & ST ARGl <hl T H &l Hehdl & | THY HT IR (ATSH)
Teh-fTehl €1 & THIY Tcd (N) HETdl @ | 9 I8 AT 781 8 fob 38 haet T &
STTYR T & "1 AT | forelt gafd o foru aufy o1 ass w fme (fR) yee 781 2 |
g GHT o HY YREfdd BId1 &dT & ST 3Tk Shiehl WIS h! ITTetdT, THTUT 19 el
feraia Hiem st stan 2
(a) T faaeft o R & uTe I 9ol forsiy @M o SR g 319 wyeft o foe sgd
& arefret 2 | faaeft a8 w@rE e ger T et 2 2
®b) Ife freft wfa o1 Tuf® 9w s g9 t + 1 = 800, 3ITEET = 100,
M = 200, FHG = 200 AT TI&X = 150 &, 1 38 THI ‘t’ T TuiP g h
ufteher SHITT G 30 H8 | o4 a1l Y fRfrg & yeer w gfterr (feouoft)
i |
3U-T (¢) 9T (d) T & Tore) Weh 3T-T b1 I &
(¢) et &= T 200 TSR 918 ATt Tl TUT Shalel Teh {oRITETeh™ SUTE 987 o THE
Hcdl o1 HTo o forftr 3 o AR R
JAYAT
(d) =T"<h FHTY Bca o A4 <hl < Tl (qdient) o 9 fafEu |
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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 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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QU -F
31. Taeshed-(A) T (B) § & foreft wep o1 3t feifg
A) Tr=faied ye=t &1 s e
() “THuTEd (MALT)” & 319 oI 9Weid & ? I8 SHR IR § hal STafed a1 e ¢
(i) ‘ETEIIRTE Uy’ hl SqRedT il |
(iii) T (AIDS) & femTs wierr 1 9 forfen | g T frga w &

HATE ?
(iv) THa gfaeen o ¥ tfumst qun omgne gewaqul et fvrd € | s men
HifTe fop a8 38 ford TpR I FLd & |
IR
B) () Fr=fafea afer & B, T, T, K, L adn M =aE1 6 gfd agfaa seei
ELUETIE
WA /ST AN | gEASl T et IYIRT
(a) fefep 3 H I T, TR a1 3y
(3¥RI) Sl 3 wrerget
YN |
(b) J ARy K I ATEIATIT T
R 1 HeHd
(©) HIgFAETIRA-T L Hdeh M

(i) SReTETERRE 1 Afaeh FRE el & 9 § w1 ITART R A g ?
32. foeped-(A) aem (B) ® ¥ foreft wes o1 3 fotfgu

(A) (a) STIAIFI % fes T gHebREE § quTied o HIf¥TehIsT % d fase Hife |
M) = feu mu fom & w6 faftr (qdient) ot esien T | o R s
ek I T3 & IR fIRg |
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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.
(111) 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) (@) Study the following table & fill ‘H’, ‘T, ‘J’, ‘K’, ‘I’ 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) 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.

Q,
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() feuw e fom @ Qg G wrEreRvl o TR s o falRrE o gt
2 | 3T TraYTIgdeh YeTuT i TUNThUT o TIMTawor 6t fafer 1, 2
auT 3 o 7 fefae |

(i) fr=ferfaa el § wrmr awadgde fohg Jehr Tus g1 & ?

(a) e foreht
(b) Sfcraafen

(i) RTTeRUT TTHTaR ferfer- 3’ o o fetfaw |

3T

(B) = feu e fam § 5w YRR g eR gU STUST] ST IR TR E | SHehT Y17 ST
ST} T oh I feAfE |

RIECIGERCCEak]
(i) ot 3 gufu U 3R] P, Q @ R % WRe (WTEfEfa) 1 ger iR |
(i) 39 YA H ST USRS

(iii) mﬁw%m@ﬁg%mwﬁﬁwml
(iv) THaH = ysha § swfige qen nergs fohe YR Tewayul yftest fumd & 2
33. fashed-(A) 7 (B) 4 & foref) wep o1 3t feifg
(A) () < HIRRT 3AhaT (fehel Ot THIERT) o SH1 aTgeh! o HEd Gehtul (3h19)
S915T | F, gafd H Urrargsh, W1 o der foehR g (W) safs=i <1 =i
ST IH &M ? 38 fR () # Eetifen a1 # wfoeenfia Tegee
&I (S99 &1 9 fefau |
(i) SR o T % TG & ST b T hl INIRG o Yfem= (o) aum vy
(FIT) o 5T TT ST G o Jed § TR shl AT ThHEHT shid <hl

TERIAT 9 I |
YT
(B) weft wifd iR SR@ 1 FERdl § sAed HIfoy foh otk AU 3. HIeTE d
= sreTenati 4 forg TR SR AT B
(i) W h R |
(ii) I T IR T |
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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.
(11) How do the following plants achieve pollination
successfully ?
(a) Water lily
(b) Vallisneria
(111) Write advantages of pollen transfer in method ‘3.
OR
(B) Given below i1s 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.
(1v) 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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