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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.

(i1) Question paper is divided into FIVE sections — Section A, B, C, D
and E.

(i11) Section A — questions number 1 to 16 are multiple choice type questions.

Each question carries 1 mark.

(iv) Section B — questions number 17 to 21 are very short answer type

questions. Each question carries 2 marks.

(v) Section C — questions number 22 to 28 are short answer type questions.

Each question carries 3 marks.

(vi) Section D — questions number 29 and 30 are case-based questions. Each
question carries 4 marks. Each question has sub-parts with internal

choice in one of the sub-parts.

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

Each question carries § marks.

(viti) There is no overall choice. However, an internal choice has been provided
in Sections B and E of question paper. A candidate has to write answer

for 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.
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@) vwefufd,  yom, T

(B) weiffa, — yomm, ESIEISI

() ¥THeem, e, AT

D) TAPEE, Thead, HeA

3. Yohgeh! TG o SIF & aTet fersmmft 3w 1 e wehr & Smifea feram Mo B

M 4
5f

oot b 3TREAT (hnRNA) T SUTEIA ST1 T Sehsii=1 oh! T ShAST: & :

@A 7,7 B) 8,7
(C) 8,8 D) 17,8
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SECTION - A
Question Nos. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each.
1. The number of autosomes present in a human secondary spermatocyte
@A) 44 B) 22
) 23 (D) 46

2. Given below is a diagram of T.S. of a monocot seed with parts I, IT & III
labelled :

Choose the option where parts I, IT and III are identified correctly.
| II 111

(A) Pericarp, Endosperm, Scutellum

(B) Pericarp, Endosperm, Coleorhiza
(C) Scutellum, Pericarp, Coleorhiza
(D) Coleorhiza, Scutellum, Pericarp

3. Given below is a heterogeneous RNA formed during Eukaryotic

M 4
5f

How many introns and exons respectively are present in the hnRNA ?

transcription :

A 7,7 ®B) 8,7
€ 838 D) 17,8
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4. 9fe U qUT W & TAN i 80 fire 6 (it didh) It war wie af HaeH o
N15/N15 : N15/N14 : N14/N14 e SIeTT 1 SdTd =1 8T 7
(A) 1:1:0 B) 0:1:3
C) 0:1:8 D) 1:4:0

5. Ueh §= o1 SRR oM-A §; 3T TUdT 1 FfERX o11-B qT HIAT <1 BeR o711 AB 8 | 39
fersre st g fors firam, wf (qTaT) e s o Sfioey o1 el s 1§ fem e g

T Trar =1 (Hafd)
A) TAi 1B i A §
B) TAIB A § A TA
(©) 1Bi A B A §
(D) IBIB A B A TA

6. frfefga & & s @ fohed fou e Pt 3 foshma 1wt 3rgshA guiar & 7

G A Gi) T

(iii) S (v) reem

&l fereheq o1 = il |

A @, (i), (i), (iv) B) (i), (@), (i), (v)
©) (@, (i), (i), (iv) D) @), (i), (), (i)

7. hictq-1 a1 hictd-11 | &) T Hel T 3Te3 hIfoT

~ ~

hIAH-1 hIAA-11
(a) 3TRTAY YefiS-1 (i) 18s IRANTAT (rRNA)
(b) AT TR -11 (i) THTT AREITS (SnRNAs)

(c) 3TRTAT Giehimal- 111 (iii) hn 3REAT (hnRNA)
ShicTH-1 1 Tl o Sic-11 ! el < T &l e aret fashed i g
(@ ) (o
A @ @ 3t
B) (i) G @
©) () @) @)
@) @ G @)
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If Meselson and Stahl’s experiment is continued for 80 minutes (till III
generation) then what would be the ratio of DNA containing N15/N15 :

N15/N14 : N14/N14 in the medium ?
(A) 1:1:0 B) 0:1:3
C) 0:1:8 D) 1:4:0

5. A child with blood group A has father with blood group B and the mother
with blood group AB. Choose the option that gives the correct genotypes of
father, mother and the child :

Father Mother Child
A 14 IB i A i
B) IAIB 14 i A 1A
©) IBj 1A B A i
D) IBIB 1A B A 1A

6.  Which one of the following options shows the correct evolutionary order of
the plants mentioned below ?

(1) Ferns (1) Ginkgo

(111) Zosterophyllum (iv) Gnetales
Choose the correct option.

A @, (), @), av) B (), @), @), av)
© @, W), Gu), av) D) @), @), @), (1)

7.  Study the items of Column-I and those of Column-II :
Column-I Column-II
(a) RNA polymerase I (1) 18srRNA
(b) RNA polymerase II (11) SnRNAs
(¢) RNA polymerase III ~ (111) hnRNA

Choose the option that correctly matches the items of Column-I with those
of Column-II :

(@ () (o)
@A @ @) (@)
B @) @ @
© @) @) @
M @ @ @)
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8.

10.

11.

12.

T Fomaeht fergeror = i (O ] Frefia e s -
Q)  Togset = T A

(B) guifed safea (afse)

(C) Traderi = o= Ay (Fwer 4Y)

(D) ferem-gmsht geaf

Tk TR T3] (YOT) T U (@A) o HIeAH H A Tt 6 ¥ % wioweft yred gw |
oo (e far)) W forhfia 2 areft uforen < SRR o R aTel T foshed i FT |

(A) T €9 § IuTioid |fsh Tferen
(B) b &9 § Iurhia ffesra whawe
(C) Tehiceh &9 & IuThvid ffesrar ferem
(D) W &9 § IuTfiq Ak e

ush fpfora Sffer o fereereti w formepsh 2, g Sfia fohd TehR o Jmeh 301 S Tohal © 7
A 4 B) 8
(C) 16 D) 32

SO oA HU-HAT (STHGBRIGE) % GRA SITAT @E[ o T i (G STH) h HRU o
WIS St T 37T (J2Ih) &1 1 ¢ |

Tl ferehed g -

(A) TS e B IRHR o B0, o T 3Tk gL ST |

(B) &TeHeh ST @E gt aret ot <6t 3 w1 hidt © |

(C) @ a1 9 ATHR 1 BN, o I &l gL ST |

(D) SRUTTcHeh JERT @E Tfd T8 hid |

3G 9 Rl TEATHT Sk ITE R ITANT AT TR T TFA-shIAeeU ohl A i
A Tk o &Y H fhaT 11 3 |

(A)  ZTEHISHI qieteii (B) WEhY WHEH

(C) TFTmTsH BiifagTs (D) VS T8
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In a pedigree chart )= ] represents :
(A) unrelated mating

(B) affected individuals
(C) mating between relatives (consanguineous mating)

(D) Non-identical twins

9. The foetus receives some antibodies from their mother through the
placenta during pregnancy. Choose the correct option that shows the type
of immunity developed in the foetus.

(A) Naturally acquired active immunity
(B) Artificially acquired passive immunity
(C) Naturally acquired passive immunity
(D) Artificially acquired active immunity

10. A diploid organism is heterozygous for three loci, how many types of
gametes can be produced by that organism ?

A) 4 (B) 8
(C) 16 (D) 32

11. During gel electrophoresis migration of DNA fragments leading to their
separation takes place on the agarose gel.

Choose the correct option :

(A) The smaller the fragment size, the farther it moves.
(B) Positively charged fragments moves to farther end.
(C) The larger the fragment size, the farther it moves.

(D) The negatively charged fragments do not move.

12. Identify the organism whose product has been commercialised as blood
cholesterol lowering agent.

(A) Trichoderma polysporum
(B) Monascus purpureus
(C) Saccharomyces cerevisiae

(D) Aspergillus niger

57/2/2 ~ 9|Page E5E P.T.O.



WO & 13 T 16 T 31 $UF — YA (A) 31 wRuT (R) fu 1w § | 39 9wl % W
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fera Bt 2 |
14. ARHUT (A) : Foig A Mo & Ue=aTq Yo Tl Ietedi hl T U 81 |
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%I (R) : OTETeRTV] 37T el &, 3eh! Sffeq arafyr oft fafsea 7 |
57/2/2 ~ 10|Page E5E



[ J o o
Question number 13 to 16 consist of two statements — Assertion (A) and
Reason (R). Answer these questions selecting the appropriate option given

below :

(A) Both (A) and (R) are true and (R) is the correct explanation of (A).
(B) Both (A) and (R) are true, 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) : ‘XX — XY type of sex-determination mechanism is an

example of male heterogamety.

Reason (R) : In birds male heterogamety is observed as males produce

two different types of gametes.

14. Assertion (A) : The number of white winged moths decreased after

industrialisation in England.

Reason (R) : Effects of industrialisation were more marked in rural

areas of England.

15. Assertion (A) : Secondary immune response is quicker and stronger

than the primary immune response.

Reason (R) : Our body appears to have the memory of the first
encounter therefore response to the subsequent

encounter with the same pathogen is quick.

16. Assertion (A) : A patient of ADA-deficiency requires periodic or repeated

infusion of genetically-engineered lymphocytes.

Reason (R) : Lymphocytes are not immortal, but have life span.
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19. uliemeff fommed (A) 3rem (B) H @ fortft ueh o1 3 ford |

A vl el @ uffeufat o avl fifse el e fafears (@l qEffia
fcrfart (fasnfer) i Wt safe & wie & fafa s@ fiaee @ € |

XIOE]]
(B) shiHd WGl UAThellsl TSt o ohled o TNUMHEEEY HAANIT W o STl
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SECTION - B
17. Student to attempt either option (A) or (B).

J N

Q

(A)

Ovarian
Hormone levels

23 25 27 29/1

Days 1 3 5 7 9 1l1 ll3 1I5 ll7 I19I IQl
(1) Identify ‘P’ and ‘Q’ labelled in the diagram.

(11)  Specify the source of the hormone ‘P’ and ‘Q’ marked in the diagram.
OR

P

Days 1 38 5 7 9 11 13 15 17 19 21 23 25 27 29/1
(1) Identify ‘P’ and ‘Q’ labelled in the above diagram.

(11)  Write down the role of hormone ‘P’ in both males and females.

(B)

Pituitary
Hormone levels

18. (a) Write two closely linked genes that control a-thalassemia.

(b) Differentiate between thalassemia and sickle cell anaemia on the
basis of their effect on globin molecule of Haemoglobin.

19. Student to attempt either option (A) or (B).

(A) Describe any two situations where a medical doctor would
recommend injection of a pre-formed antibodies (antitoxins) into the
body of a patient.

OR
(B) The symptoms of malaria do not appear immediately after the entry
of sporozoites into the human body when bitten by female Anopheles

mosquito. Explain why it happens.

57/2/2 ~ 13|Page E5E P.T.O.
=



20. = 3@ o Tk T GE & ARSI &TRehT & JHH 1 Teidia fopam m & | 3eht
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21.

22.

23.

24.

5

3
(a)
(b)
(c)

CIA|G|IAJA|T|T|C|T|T]|]A|S3

G| T|C|T|T|A|A|G|A|A|T]|¥5

I TR S TEAH i dTel TTaee USTgH ol 914 faRaw |

Yferee UATSH gRT defimgi™ shl shied o §1g &Tehi o1 3TshH fetflam |
39 UghH H Y= o 91 o4 Tt il w1 “Feafaar s = a1 S g ¢

ghrerreff foered (A) 37 (B) H § foneft ueh o1 3 ford |

A4)

B)

(a)

(b)

(b)

UTeH Tedeh] H YR T gU i TIN0T T STelT el T (9T) w1 fiikfire sAmsu |
g Tofire weT 2 31T 3oer ? 39 3T hl FHETddT g hifer |

HYET
e U qTitfRfaes 0 o1 g o1 filfire saET fed el i o< gafe uew 5
& T A 2 | Ig hie BIS TR g @IT I &; S 30 (TH:) ¢ wierdi g
WU 8 |

gug -1

T TEhIedt TTeh T <Al Tieh TSI § 200 TTYSISTY] 6Tq hiIfTRTd & | 39
RIS H fohe Tgmehigfig 3=t (i) g 7
Teh TRV oh STE] ST T 37d: <ol 9Ll o BT (HTEHT) <h1 91 ShifaT |

g S Wrenfireht @ fafir=r alien & dfered &9 (dehdner) Frefafad &, s R
m fefgy :

(i) SSIETHS (ZIFT) (i) SEHITEIS (ICST)

(iil) 3 AUT) (iv) Sfamsuwel (GIFT)

Seaae (EEfE) 1 Aunfes yfase 921 & 7 0 8 S Q1 HRUT HIT |

T AR G AU % fofe Tk fowere X feua @eqon (o) o foTe T

TS (BHISITSITE) e qeT Ueh TSt X o sfte Teptvl (3hiF) ¥ ST Jor| e
(F ) fd o &0 fere’uT hl Oe a1 ohi FgTard] Hwehse |
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20. Observe the given sequence of nitrogenous bases on a DNA fragment and
answer the following questions :

50/ CIlA|G|A|lA|T| T|C|T|T|A]|Z
NG| T|C|T|T|IAJA|G|A|A|T]|5

(a) Name the restriction enzyme which can recognise the DNA sequence.
(b) Write the sequence after restriction enzyme cut the palindrome.

(¢)  Why are the ends generated after digestion called as ‘Sticky Ends’ ?

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

(A) Construct a pyramid of biomass starting with phytoplankton, label
its three trophic levels. Is the pyramid upright or inverted ? Justify
your answer.

OR

(B) Draw a pyramid of number where a large population of insects feed
upon a very big tree. The insects in turn, are eaten by small birds
which in turn are fed upon by big birds.

SECTION - C

22. (a) A bilobed dithecous anther has 200 microspore mother cells per
microsporangium. How many male gametophytes can be produced by
this anther ?

(b) Write the composition of intine and exine layers of a pollen grain.

23. (a) Abbreviations used for the different modes of assisted reproductive
technology are given below. Expand the abbreviations :
(1) ZIFT (1) ICSI
(i) IUT @iv) GIFT
(b) Why is there a statutory ban on Amniocentesis ? Give at least two
reasons.

24. Using a Punnett square workout the distribution of an autosomal
phenotypic feature in the first filial generation after a cross between a
homozygous female and a heterozygous male for a single locus.
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25.

26.

27.

28.

29.

TRk aXUT gTEf-forert et ! ford TohR wTfar htdT & 7 W% hi TRl § 3eh!
ST I |
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(a) 3 YRR o Tlreqor Rl oy ST & 7

(b) AT GEFI: f57 gl o Torw wdieror shid 8 377eh 9 foaiflan |

(c) & il o arier T foaRae f5@ 5 il sl wrea foman STran 2 |

(a) TR YR | Geivd g, Teft fofell Tmeh Shat gRI YIS 1A qehrileh 1
IURIT Shich HIIYA 3G & fophdt wepr fi=1 8 7 g1 b ofier fadiea shifs |
(b) TSIt Siwq &I © Frefta Sgfer =1 3wz i el fepan wman 8 2

(a) U Uelt wufee 3 foT Tmehier TR SHTST S IISuT &7 <hl <RH EHT b Tgd TR |

(b) < wwfe gfg Tl § & N @1 gfg T rfeerar Tmfse & foru sifees Femel- qof
AT ST R 7 /A 7

(© & gufe & fore diq =ifi 7 (3wfifi) € s qufee 9fg o smfaa Hife
T 3T Trfietor off ferfau |

g -
Y TEAT 29 AT 30 HE - TG I & |

AR T ferer €1 YehR shi Bl 2 ¢ (i) HES TieREn qu (ii) 3T wiewer | Es
TTeRETT Teh TehR ohT HffITSe T&fT 3T B, Jafeh IuTfoia wferer WreHes-fafsme & ; @
fafimse whar oft sva1 STan 2 Frment stfvaer wfa 8 | wioweft o1 fereft whism = wfa
fafrse g & | g wrie F fearfir=r wenre o wieef) 310 ffifa & & ; 3oh =R 3erewn IgA,
IgE, IgG a1 IgM 2 | 5o gaRT IR forefl Tnrsen § Uael! ST 9T shadT @ df 39
yrafies MR wEd § aUT S YA 36 UfqeH /eS| 35T AT BT @ af 39
facareh sfonan gd § |

(a) <1 YR i fafime Hifsrentati o am faRae S srefies qen fodiees gfarean sefra

o1 FETfed St 8 |
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25. How does the process of Natural Selection affect Hardy-Weinberg
equilibrium ? Explain with the help of graphs.

26. Samples of blood and urine of a sportsperson are collected before any
sports event for drug tests.
(a) Why there is a need to conduct such tests ?
(b) Name the drugs the authorities usually look for.
(¢) Write the generic names of two plants from which these drugs are
obtained.

27. (a) The insulin synthesised in our body is different from that synthesised
by Eli Lilly company using recombinant DNA technology. Differentiate
between them.

(b) Why the insulin extracted from an animal source is not in use these
days ?

28. (a) Draw a graph for a population whose population density has reached
the carrying capacity.
(b) Out of the two population growth curves, which one is considered a
more realistic for most populations ? Why ?
(¢c) Draw a growth curve where resources are not limiting for the growth
of a population and give its equation.

SECTION-D
Question Nos. 29 and 30 are case based questions.

29. Immunity in our body is of two types : (1) Innate immunity and
(1) acquired immunity. Innate immunity is a non-specific defence
mechanism, whereas acquired immunity is pathogen-specific; it is called
specific immunity too. Acquired immunity is characterised by memory.
Antibodies are specific to antigens and there are different types of
antibodies produced in our body : they are IgA, IgE, IgG and IgM. It
shows primary response when it encounters the pathogen for the first
time and secondary response during the subsequent encounters with the
same Antigen/Pathogen.

(a) Name the two types of specialised cells which carry out the primary
and secondary immune response.
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(b)

(©

(d)

wicRaf 370] - ATfeda WicRen Sl T Sk SR (FHRA 397 Wa) i e
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STTETOT hT Ioorg shITT |

(i) SO ST ShITTRISAT qT Ui SR o JehR T 4 foifam |

3reraT
wfsra e ffsra wfren @ e yr e 2 7

30. AT h1 Teh TS § TN TS T HRCAT H FlcfeTdiertor shi Ffsham i STereH
FEd & | ehdl 1 RIgia tere wshn o1 i s 8 foem gass T omsrfia & wm
R HGH A E |
= &9 @ smfEd qof SeiE 361 1 37eRF HIfT qen Ius e R fefaRad

(a)
()

(©

(d)

lA
C D

Is
ITRE WshH W TS T USITSH o1 AW fof ey |
NG $hTS (Ushet) H EITAT & hIFET To[eh TUT ST TS[eh ol UEETHT |
3U-TH (c) 31aT (d) § T foret ueh o1 3R fetfan

3 <
5!’

5!
>3

f § (C) 9uT (D) 1 UgETHT qUT IMoREA TshY H 3R] Tdehdr (HEd) i
Ioeid ST |

JAYAT
IREA Thel (313) H (C) 7T (D) i srafefa 1 aui Hifsm |
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(b) Why 1is the antibody-mediated immunity also called as humoral

Immune response ?

Attempt either sub-part (c) or (d) :

(¢) The organ transplants are often rejected if not taken from suitable

compatible persons.

(1) Mention the characteristic of our immune system that is

responsible for the graft rejection.
(11) Name the type of immune response and the cell involved in it.

OR

(d) How is active immunity different from passive immunity ?

30. The process of copying the genetic information from one strand of DNA
into RNA 1is termed as transcription. The principle of complementarity of
bases governs the process of transcription, also except that uracil comes in
place of thymine.

Study the complete transcription unit given below and answer the

following questions :

A

5' > 3’
— B

(a) Name the main enzyme involved in the process of transcription.

(b) Identify coding strand and template strand of DNA in the

transcription unit.

Attempt either sub-part (c) or (d) :

(¢) Identify (C) and (D) in the diagram, mention their significance in the

process of transcription.
OR

(d) Describe the location of (C) and (D) in the transcription unit.
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31. ghemeff foerea (A) 3toa (B) T & fertt wen o1 3T fod |

(A) (1) HEE Iehoieh AfcTeh! 6l NG HE &1 Afdd NG HRY qUT 395
feferfiga it o6t amifera Hifsm -
(a) kol L ATt HfTRTd
(b) I T TIUT i AT hITIhTT
(c) o IR s orm refesht favmrai e fgdtr srefepht faamem gar 2 |

(i) SIRTY] TOITSHT &RIT & 7 [SRIV] TATSHT o 1 Goeshl & AW foifgu | og o
) o frg R =T 2 7

YT

B) (1) 39 NG 1 Jeord KT S wa § fgefrrss sige o1 arefgt favrem gof
% 3 IR HT R |

(i) IS ST TR § SFA90r g qeh o 9 T e SHife |

32. ghiemeff foehea (A) 3toaT (B) H & fertt wen o1 3T ford |
(A) () T Y YIRS ST S WRR i ag SeT] (SeifEe) Sifen wf
T Y TR AT 7 7 ST HIT |
(i) ISR Tohteh T TN Hd §U ATHHRI S & e o fafi= =wor
ST I |
3t
B) () IRSE (ZHEIH) TGRS ?
(i) 39 St 1 Ao I fera ST 2 7 fohedl =R Shrom <At smen i |
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SECTION - E

31. Student to attempt either option (A) or (B).
(A) (1) Draw a diagrammatic sectional view of human seminiferous
tubule (enlarged) and label the following :
(a) cell that undergoes spermiogenesis
(b) cell that nourish male gametes
(¢) cell which undergoes meiosis I and meiosis II.

(11) State what is seminal plasma. Mention two constituents of

seminal plasma. How 1is it different from semen ?
OR

(B) (1) Mention the event that induces the completion of the meiotic

division of the secondary oocyte in humans.

(11) Trace the journey of the zygote until its implantation inside the

uterus.

32. Student to attempt either option (A) or (B).

(A) (1) Explain how is a bacterial cell made ‘competent’ to take up

recombinant DNA from the medium.

(11) Explain the steps of amplification of gene of interest using PCR

technique.
OR
(B) (1) What are transgenic animals ?

(11) Why are these animals being produced ? Explain any four

reasons.
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33. ghiemeff foerea (A) 3toa (B) T & fertt wen o1 3T fod |
(A) (1) 9 HROT ¢d gU e HifT foh Iwrekfese gE § St fafaerdn gatfos
ERIECES
(i) T Tgfg qeT &F % 9 TEY qUH aTe T TR 3@ s91RT | 39
whfafag w1 AW forfaw fem 59 dey &1 e fora o | 35eh gra ok
T Hegur faRau |

YAl

B) (1) uHd fshapam™l & SR fova A foetis it @i et 1 amaT = @1
2 | Sa-fafoear i &fa & foredl i T et 1 =men HINT |
(i) Sa-fafagar % s M (@ i) @ w1 avih S | 3Eh S
Iere feafe |
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33. Student to attempt either option (A) or (B).

A @

(1)

B) @

(1)

Explain giving three reasons why tropics show greatest levels of
species diversity.
Draw a graph showing species-area relationship. Name the

naturalist who studied such relationship. Write the observation

made by him.
OR

The world is facing the accelerated rate of species extinctions
due to human activities. Explain any three major causes of

biodiversity losses.

Describe ‘Ex situ’ approach for conserving biodiversity. Give

any two examples.
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