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1. 39 fom fgies smEEm gag S gAY, St 399 gafyd Sfid o a@t o =i 3fa
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 33 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections — A, B, C, D and E.

(iti) In Section A — Questions no. 1 to 16 are multiple choice (MCQ) type questions,
carrying 1 mark each.

(iv) In Section B — Questions no. 17 to 21 very short answer (VSA) type questions,
carrying 2 marks each.

(v)  In Section C - Questions no. 22 to 28 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D - Questions no. 29 and 30 are case-based questions carrying
4 marks each. Each question has subparts with internal choice in one subpart.

(vii) In Section E — Questions no. 31 to 33 are long answer (LA) type questions
carrying 5 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in
1 question in Section B, 1 question in Section C, 2 questions in Section D and
3 questions in Section E. A candidate has to attempt only one of the
alternatives in such questions.

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

SECTION A
Questions no. 1 to 16 are Multiple Choice (MCQ) type Questions, carrying
1 mark each. 16x1=16

1. Choose the set of sex determining chromosomes that indicates the correct

sex of the respective organism.
(a) Homozygous sex chromosomes (ZZ) determine female sex in birds
(b)  XO type of sex chromosomes determine male sex in grasshoppers

(c) XXY condition in humans, as found in Turner Syndrome,

determines male sex

(d) Homozygous sex chromosomes (XX) produce male sex in

Drosophila
e ~~~~ 3DJH P.T.O.
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2. HHCEH A1 WA gRI I8 g & o fou fob e o s1d-weft wfaepfoem

BT &, 3Toh GI foRU T TR o =N <l T A1 & T8 & | 39h gRI 7T

T4 =0T o HE! ShH a7l foshed bl T9 <hIfTT |

()  oftery s N wream @ wemraia fman i qen gedeh 20 fime % sia
T 3IGeh T T MU |

Gi) @t Shamopeti § wefd geae (N e qon NP dew) 9 |

(i) NT° mrem o Shemogeti s % N qe gada fe mn |

Gv) @t shemopeti & N1° oo g mn |

(v)  Stemoget ® = dr adt N1 e 9 steen @ geia e 9 |

(a) (1) — (1v) - [i) - @) —» (v)

(b) (1) — () — (v) = ({Gv) — (i)
(c) (1i1) —» (Gv) = (1) — (11) = (v)

(d)  (v) — (i) — (1) > (v) = (1)

3. 39 foweu & vg=ntie o f= fom o fem@m o eiedforn & uw & smam A
TG el Q1 S=q3tl < foehtl o T& TehR ol f&fua &t g |

b = '—" ;.|' -
Nl b x ﬁ =

et R

=&l
(a)  AVER foem
(b) Toafea ==m
(c) HERI forehrd

(d) TH9Td & /el

. ~S~~ 3DJH
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2. Given below is a list of steps Meselson and Stahl carried out in their
experiment to prove that DNA replication is semi-conservative. Select the

option that gives the correct sequence of steps followed by them.

(1) Bacteria transferred to a N'* medium and sampled every

20 minutes.
(ii)  All bacteria contain hybrid DNA (N DNA and N'° DNA).
(iii) Bacteria grown in N'° medium for many generations.
(iv)  All bacteria contain N*® DNA.

(v)  Bacteria contain either all N'* DNA or all hybrid DNA.
(a) (i) = (v) — (i) — 1) = (v)
(b) () — {i) — (v) = (iv) — (iii)
© (i) = (v) = () — () — )
d)  Gv) - (i) = () = () > ()

3. Identify the option that gives the correct type of evolution exhibited by

the two animals shown, living in the same habitat in Australia.

Mouse Marsupial mouse

(a)  Convergent Evolution
(b)  Disruptive Selection
(c) Divergent Evolution

(d) Homologous Ancestry
. ~ N~ 3DJH ~ P.T.O.
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4. TH IE A THEUY % U weamsha o9ty otam w1t forn | fom H 3|
foreg / srfireeret =1 ag=nfe el Heiftd W Y ber i afen S |

(a) < S (b) < R
¢ fagQ @ fagPp
5. OHa R § F=faRaa Wi 1 9@ qen 39k i e 1 w98 e aren
fasheq wH-ET B ?
T4 BT 774 Aator Ty
P. eI i 3w
Q. Teifewm i, Uafis
R. wEHLL iii. 9y At
S BISEERNE iv. 3SR
(a) P-i, Q-ii1, R-1i, S-iv (b) P-i, Q-iv, R-iii, S-ii
(¢)  P-ii, Q-iv, R-i, S-ii (d)  P-i, Qii, R, S-iv
6. fmafafea st @ @ *9-a iw gatfas wm o Shfad (Stamem) ©® Fewda
37
(a)  BIHFRT SFTEAHT (b) &I TRAITICHT
(c)  HoT 587 d)  JFH TEACT
o ~~~~ 3DJH ~
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4, A human male decides to adopt a surgical method for contraception.
Identify the point in the diagram where a cut would be made and tied.

U Lo

(a) Point S (b) Point R
(c) Point Q (d  PointP

5. Which of the following options correctly matches the name of the

hormone to its site of production in the human body ?

Name of the Hormone Site of Production
P. Oxytocin 1. Placenta
Q. Relaxin 1i. Corpus Luteum
R. hCG 1ii. Pituitary Gland
S. Progesterone iv. Ovaries
(a)  P-, Q-iii, R-ii, S-iv (b)  P-i, Q-iv, R-iii, S-ii
(¢)  P-ii, Q-iv, R-i, S-ii (d)  P-i, Q-iii, R-1, S-iv
6. Which of the following seeds have remained alive for the longest period ?
(a)  Phoenix dactylifera (b)  Striga asiatica
(c) Mangifera indica (d)  Yucca gigantea
. ~a~~~ 3DJH ° P.T.O.
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7. OFd IR H A-awien] o dey # fefoifgd § @ 39/ foed /famedi i
T, ST W& Hed TE 8/2 |
(i) o Uh YR <l o SRR Il & |
(i) 31 fwtor ifey o= § BT B |
(iii) o YR o 37T & T Gishd &dl 8 |
(iv) 9 Afey o= § gitgea gt 2 |
(a)  had (i) 3 (Qv) (b)  had (iii)
(¢  had (iv) (d) e (iii) N (iv)

8. WA ThaThaTdl I HAhEX JEHIT &fd Bt 8, SEeh SR O™ H T
B O A & DE-BIE TS &9 I & | 37 HAA HT =TI hifE, S DI
JATE T el 1 I} 3Ty & ¢ @i A favg i 7 |
i) I&r argd Srfaat Y it =& gt |
(i) &g A=qaAl hl Fufse = AT |
(i) Sa-fafaegar w9 8 St 7 |
(iv) STHE-9H o T &3 8 W4l §¢ Il & |
(a)  had (i) , (iii) 3 (iv)

(b)  had (i) 3R (iv)
(¢)  had (i) 3R (iii)
(d  had (), (ii) IR (iii)

9. 39 fahey ol YgEIHT S Weidl HEY T8 e |
(a) TIFHRRAF (b)  3TH % J& W Hgpel
(c) TGl EA%cAl (d) Fd R Torar

10. 39 Hdeh ! IgATHT Al TG THIHIE = i qRTad T @ :
(a) dH0aTsHlST Gfadt
(b)  ZfgsnARFIRTT SIRATTE

(c) HHEHT RRIT
Q) AT Tideq

. ~~~ 3DJH
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7. Select the options which is/are incorrect statement(s) with respect to
T-lymphocytes in the human body.

(1) They are a type of white blood cells.
(ii))  They are produced in bone marrow.
(i1i) They remain active at all times in the body.

(iv) They mature in the bone marrow.

(a) (i) and (iv) only (b)  (iii) only
(c) (iv) only (d)  (iii) and (iv) only
8. Human settlement often leads to habitat loss which leads to

fragmentation, forming smaller patches of habitats. Select the
statements that describe how a small patch differs from a large patch of
the same habitat.

(1) Invasive species will never be seen here.

(ii))  Population of large animals decreases.

(i11))  Biodiversity decreases.

(iv) Competition from surrounding habitats increases.
(a) (i), (i11) and (iv) only

(b)  (ii) and (iv) only

(c) (i) and (iii) only

(d) (@), (ii) and (iii) only

9. Identify the option that does not exhibit a parasitic relationship.
(a) Head lice in humans (b)  Cuscuta on a mango tree

(c) Female Anopheles (d)  Ticks on dogs

10. Identify the fungus that ripens the famous ‘Roquefort’ cheese :
(a)  Saccharomyces cerevisiae
(b)  Propionibacterium sharmanii
(c) Monascus purpureus

(d) Penicillium notatum

e -~~~ 3DJH ~ P.T.O.
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11. U T FSATcHS @ | AT @l AR & o9 =0l P, ‘Q° a1 ‘R’ i

I T R

N I W 7777/ /7 I
3
SR I I O O 77779 R

RO N a7 id I W O I I
-

[T,z T T8
5! 3."
o | P77z |

R

5?

SR feu U SRl % wed # f=feiRad # 9 -8 %o w8 2
() = ‘P’ HH A R Hfshaentor eiar 7 |

(i) =0 ‘Q T =g H I a9TH R Iepfaeor & gwarq dmreiiad
(eFfter) 1 ufEme ® |

(iii) =R ‘R’ A9EARA e qidimS <hi 3ufesrfa # Siwau &1 99r 3 |
(iv) RO “Q’ 3UYshTHeh (WTSHY) & < Wl o G1 TER 7 |

(a)  had (i) 3 (iii)
(b)  had (i) 3 (iii)

(¢c) <had (ii)
d)  had (i)
“n ~~~~ 3DJH
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11. The given schematic illustration shows three steps ‘P’, ‘Q’ and ‘R’ of the

polymerase chain reaction.

Step P o I I P22222222227727777ZA T 1T,
CTTTT T T I G T °
St ¢y ; .
PR APTAN L L
I O W 77
Step ‘R

o PPz |

Which of the following statements are correct with reference to the

illustration given above ?
(1) Step ‘P’ is showing denaturation at low temperature.

(ii)) Step ‘Q is a denaturation of DNA strand at high temperature,

followed by annealing.

(iii) Step ‘R’ is an extension of DNA in presence of thermostable DNA

polymerase.

(iv) Step ‘Q’ is extension with two sets of primers.

(a) (1) and (iii) only
(b) (i) and (iii) only
(¢c) (i) only
(d (@) only

e ~~~~ 3DJH P.T.O.
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12. 9 TF S= % A AW 3T ARHAT 1, 271 3 % SITAT o THiEd THIEA G2
T 7 | I ARK IH-3TT ! T I Sk 9d1d & | T= h JRATh ek /ST
%I g aret fohed =t giT |

=) - 1 £ S | ] T

X 1 2 3
—
I [
— - e
— I
—
—
—— - s
—
—
[ ] — .
— E—
— —
NS ..
—
— —
I E—
e E——
— —
(a) SIfh 19973
(b) =Ffh 1 99T 2
(¢c) oIfth 29T 3

(d)

1,27AT 3 § O = &1 T hdd A 1 B

N N
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12. DNA profiles of the child and three individuals 1, 2 and 3 who claim to be

the parents of the child are given below. Select the option that shows the

correct actual parent/parents of the child.

Child Individual Individual Individual

X 1 2 3
—
[ I |
—— g —
N s
—
—
— - s
—
__—
e TE——
— —
I
I
—
— —
. ]
_—
I

(a)

(b)

(c)

(d)

Individual 1 and 3

Individual 1 and 2

Individual 2 and 3

Individual 1 is the only parent of the child amongst 1, 2 and 3

N N
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Uy7 §&qT 13 @ 16 & 70, @1 %97 30 70 § — (G574 v &1 sif9sa7 (A) aoar
gt &1 HRUT (R) GRT 3ifaba a1 747 § | 37 9941 & @gl I 714 137 77 *isl
(a), (b), (c) 377 (d) & @ g7 Fifaw |

(a) AMMHAT (A) 3T HRUT (R) AT Tl & FW HRU (R), AR (A) I
g ST LAl 2 |

(b)  SAfTHA (A) 3T HRU (R) THT T &, T BRI (R), AT (A) H
&l AT TgT S § |

(c) MY (A) HEI &, Tg R (R) Tad 7 |

(d) 3w (A) TeId 8, 9 RO (R) TE 7 |

13. 37997 (A): Ha § it yurelt ofefild (AABBCC) Itk SHICISY dTel Sfh <h
o T 9 (TT) 99 T BT R |

HRU(R):  Uh gl foRIvh (F&0) H, HHREIT T&h T 6
STYAT-3T9HT NS IRATTd hiar 2 |

14. 379FYT (A): Fvg H SR o U9aTq Yod TG IAH hl @& §
3Aqd Ut T TE |
FRT(R):  TAUS o UTHIOT &1 A Sf=iietor =1 STfeeh IoTa <@ T |

15. 3% 97 (A): YA & TR o SAThIIEeh = TR0l o Jfd Hagasiietdl
I YAt it @ (o) ¥ difed @a # |
FRU(R): & & YRR ot H MY Shiamsiel aor gifer af@s &
gfomEeEy gfae (3R § st o1 7 |
16. 37feT (A) : WiseTem 3iifhg 377f%a o1 Uien Afeqest 6t Uh Sfd & TETOT
FH & foru Afies wue (Tergara fedfic) =1 @gm oar 2 |

FRU(R):  &F & dUHM o 3TIEY TG AfFehT 39+ 9ui (TT) § qfiadT &
Tt 7 |
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Get More Learning Materials Here : & m @&\ www.studentbro.in



EEE
£
For Questions number 13 to 16, two statements are given — one labelled as

Assertion (A) and the other labelled as Reason (R). Select the correct

answer to these questions from the codes (a), (b), (c¢) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(c) Assertion (A) is true, but Reason (R) is false.

(d)  Assertion (A) is false, but Reason (R) is true.

13. Assertion (A): In humans the genotype with all the dominant alleles
(AABBCC) will have the darkest skin colour.

Reason (R): In a polygenic trait, phenotype reflects the contribution of

each allele.

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

after industrialisation in England.

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

areas of England.

15. Assertion (A) : More and more children in metro cities of India suffer from

allergies and asthma due to sensitivity to the environment.

Reason (R): Modern day lifestyle and a protected environment in early

life has resulted in lowering the immunity.

16. Assertion (A) : The Mediterranean orchid Ophrys uses sexual deceit to get
pollinated by a species of bee.

Reason (R): The female bee changes its colour depending on the

temperature of the area.

e -~~~ 3DJH °~ P.T.O.
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17. (%) TH gasis (USRRTH) H T JHHRIGHG b [oh™ h WshH ohl SHTEAT
Al |
(@) 38 T JHHBIGYG o A0 & RIS ST 3 2 2

18. (&) waftrer sfgwra 99 fgdioes SU=R a3 O Y99 &1 7, d 39% Ugd
=T T 3ol I qAT $h JASH 1 ft Seorg HifrT |

(@) fedfias SR 993 ° .30, &1 TR fhaesht Tds 8 ? 3T Had hl

oo i | 2

19. < 9l o 3MER 1A i 0 3@ gry @i = 2 |

N

N/ N/
NN

(%) SMER AT § G IcqTgeh! aAT g1 HIETER Siiall bl Ug=T- |

(@) 39 AER I 1 (A0 HId §U F1 Toh qTRE TR TR 51 ¥R @ 2
YT 3T & qHT H HRoT Y | 2

20. U 3R 6l TR 8 ouese {6 ared (faesht) snfaan =t freft & o wferse
FHUAT (HET) TTeh ATt o foTU fore JehR TTshTHeh 81 HehdT 2 aeT Temfeh
ST /ST o BT Bl ShOT S Hehdl & ? 2
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SECTION B

17. (a) Explain the process of the development of a male gametophyte in
an angiosperm.

(b) Why is it called a male gametophyte ? 2

18. (a) Write the first step the primary effluent undergoes when it enters
the secondary treatment plant and state the purpose.
(b) What is the level of B.O.D indicative of in the secondary treatment

plant ? Mention its significance. 2

19. Given below is a food web that involves nine organisms.

N

NV
NN,

(a) Identify two producers and two carnivores shown in the food web.

(b) Is it possible to make an ecological pyramid depicting this food

web ? Give reason in support of your answer. 2

20. Illustrate with the help of an example how introduction of an alien

species turns invasive and causes decline of an indigenous species. 2

e -~~~ 3DJH ~ P.T.O.
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21. (%) Trasft ffshaar (7o sTUaieRM) NS SUAT Sl qga- i

e fafyr (3um) B | 38 fafy i samen Hifse | 2
AT
(@) Trel T & g agu & fq@E ¢ ¥ 98 & 3Tl gaH B I
TS ST Tenfiehl fohd JehR T@eh 8, SR hifvu | 2
wWUE T

22. (&) (i) TrEt Gobrgeh! HINER | fohad THR o ANTAT TiciHLS T4 SITd
2 2 3g@ i f5 0 @ 9w MuAT gidmy fowmmf
Hgehd ANTAT (hnRNA) T 3@ HT ¢ |
(ii) mRNA % &9 H g § a1 3TH & 99 hnRNA # gH a0
sgarg fafEu | 3

AYAT

(@) Tt oft wifsrept o shges i uftfufa i smem 39 I & Suau &
TS 95 A Bl B | HESSY foh T Gohegehl (hNATNEH) RIfRI

T 77 T8 ST B Thve B R | 3
23. T=faRaa dfera wehal w1 foeqa qU ™ fIRay qen awsmsy fh Twe o=@ a&t
HRIhH U 3IhT 3TN ford JohR L 7 : 3
(%) Sit.T.w®. 4.
(@) e.E.%.4.
(M) AR IR,
o ~~~~ 3DJH
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21. (a) ‘Insertional inactivation’ is a method to detect recombinant DNA.

Explain the method. 2

OR

(b) Explain how recombinant DNA technology is used to detect a

disease even before any clinical symptom appears. 2

SECTION C

22. (a) @) How many types of RNA polymerases are there in a
eukaryote cell ? Mention which one of them transcribes

hnRNA.

(ii) Write the changes that hnRNA undergoes before it leaves the

nucleus as mRNA. 3

OR

(b) The length of DNA in any cell is far greater than the dimension of
its nucleus. Explain how this enormous DNA is packaged in a

eukaryotic cell. 3

23. Expand and explain the following techniques used in the ‘Test Tube

Baby’ programme : 3
(a) GIFT
(b) ZIFT
(c) IUI
. ~~~~ 3DJH ”~ P.T.O.
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24, T a3 # Yo AR 61 STRE i T 99 SR 1 & | 398 FH <6
fohid B % TR T Soci@ HIWT 3

(F) O @D H
(i) ‘dH e H
(iii) D" dH
(@) ‘@, D qAl ‘¢ = GG |

25. (%) SIfdd o TThideh U & g Hl AT §9 § WIRR ol T 7,
g nyfe Safasmfagt 3 ot $ Himeti £ vgar 6 8 | ggar
TE 37 HuTsti 1 Seai@ HINT |

(@) ongHe® o H fohM & F9d W@ihd g &l AW T@w 3HH
3eai@ iU |

(W) eifdd & fawmer § ugarl w8 Hiuen @ enyte Sfia fagm g
TU o fohrgl gl aLehl 1 Jeaid hITTT | 3

. ~S~~ 3DJH
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24. Given below is a diagrammatic sectional view of a seminiferous tubule.

State the developmental process of : 3

(a) (1) ‘b from ‘a’.
(i) ‘e’ from ‘d’.
(iii) ‘d’ from ‘b’.
(b) Identify ‘a’, ‘b’ and ‘c’.
25. (a) Darwin’s theory of Natural Selection is widely accepted but some

limitations have been identified by modern biologists. Mention the

limitations identified.

(b) Name and state the most accepted theory of evolution in modern

times.

(c) Mention any two ways the limitations identified in Darwin’s theory

of evolution are explained in modern biology. 3

e ~~~~ 3DJH P.T.O.
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26.

(%) I9IH VRS FEAT 1 60 S a1l G a1l 1 AW [IRGT |

(@) afe 3o afore ag i TEifed ag & wfaeenfud =t fear S 1 g4 wh
hedT fshEeatt AT ITH BT & | 39 A o1 9 fefgw |

(7) 3 AT % ki @rd w1 A fAfE |

() 1 % 3@ Hadl I AT IR W US4 I FIHHRRS THET 1 Iech@
HIT | 3

27. (%) 39 GAPM I A A ARG ST TR o GGl I FehiHd il 7 |
9 & 39 9T w1 A fafae S 95 wshiia w2 |

(@) 39 | o ATHAV H GL&T o [0 e7iea2iRgd ol ITAM hH HLd 3 ? 3

28. Ucdeh % Ush 33U < Hardl 4 F=fafgd gufse yregfier-fspanati i samen
@'%IQ : 3
() S (378) Feifaar
(@) wRYHINT 1 Ta-fasE
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(a)

(b)

(c)

(d)

27. (a)

(b)

Name the category of drugs represented by the chemical structure

given above.

If the methyl group is substituted by acetyl group we get a bitter

crystalline compound. Name the compound.
Name the natural source of these compounds.

State the harmful effects of this class of drugs on the human body. 3

Write the scientific name of the nematode that infests the tobacco

plants and the part that it infests.

How is Agrobacterium used to protect tobacco plant from this

attack ? 3

28. Explain the following population interactions with the help of one

example each : 3

(a)

(b)

Brood Parasitism

Co-evolution of mutualists

~~~~ 3DJH P.T.O.
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Qusg ¥

Floiiga Fo7 Ha-3Teika 397 & | 9 &1 aragrHigas 7/eu 3k 137 717 3971 @& Iw
Y |

29. TS @R hI i difgai a6 & T a9mma (Maieh) faer & = Jemae
I1e g ST T @ | =18 ohl LTI shiTo a1 39k 19 feu 7w yoai o I
fafET |

% I ‘B‘)( ) . (A’

I v s RO
cﬂaﬁ 111 ‘G’é) ‘H,O * T

(i)  SSTEe =1 o JATUR w1 I8 faR fom-agerm ® steran aferft sraray

gET faepr 3 2 3194 I o gHdT § S S | 1
(i) o Ig U STIHTE! fqehr @ HAYST g fohR 7 2 1
(i) =S ‘C’, D’ a1 H o SfiAIerEd fafe | 1

Gv) (%) 3 &t D v T By § fqarg &t 7, df AR Tt & 39
fohR & 7% BIH h! FHTeIal fehat & 2 1

arera

iv) (@) 3fgdaf B = foer i dargs g, a1 9k T & 39 T F 7%

g <h! FHTEAT &1 3 ? 1
o ~~~~ 3DJH
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SECTION D

The following questions are case-based questions. Read the cases carefully and

answer the questions that follow.

29. The following pedigree chart shows the inheritance of a genetic disorder
up to three generations of a family. Observe the chart and answer the

questions that follow.

Generation I ‘B’O——. ‘A’

Generation II (g‘C’ O‘D’ ‘E’L—O‘F’
Generation III ‘G’g) ‘H’O ‘ T

(i) Is the disease sex-linked or autosomal as per the chart ? Give

reasons in support of your answer. 1
(11) Is it a recessive or a dominant disorder ? 1
(iii) Write the genotypes of the individuals ‘C’, ‘D’ and ‘H’. 1

(iv) (a) If the female ‘D’ marries a normal man, what will be the

probability of their daughter being a sufferer of this disease ? 1

OR

(iv) (b) If the mother ‘B’ is a carrier of the disease, what will be the
probability of their daughter being a sufferer of this disease ? 1

e -~~~ 3DJH °~ P.T.O.
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30. = feu v fom ° Wk WS MEASNSH 1 S Ish 0T T 2 |

(i) 38 WEE 1 AW fAfen S st X ® WA Y H SEaid g e | g
(i)  Ihd H YT H gH a0l giEdql i Iy | 1
(iii) 9 I8 Wolldl A TF SIS § Ja3 HAl 2, d 399 84 a1
gfad=l 1 Seorg I | 1
(iv) (%) 9 WA X, ThiHd WA YV & T AR ITH Tl 7, al 3ad
(Tt ®) B9 ATl gfEdal 1 Ieai@ hIfu | 1
Jrra
(iv) (@) WeHS & Siad =sh shi fhd T T WAt Y’ ol U7 & SAeqon
1 YT BT & ? U 1 AW AT b A o oI ITLgrt
anfey yered &1 9 faReaw | 1

~
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30. The diagram shows the life cycle of a pathogenic protozoan.

:As

female
<—— Anopheles mosquito
bites

female
mosquito
bites

(i) Name the parasitic stage that is being transferred from host X’ to

host Y’ 1
(ii) Write the changes the parasite undergoes in the liver. 1
(iii) Write the changes the parasite undergoes when it enters the RBC. 1

(iv) (a) Trace the changes the parasite undergoes when the host X’

takes its blood meal from infected host Y’. 1

OR

(iv) (b) At which stage during the life cycle of the pathogen does the
host Y’ experience the symptoms of the disease ? Name the
disease and the toxic substance responsible for these

symptoms. 1

e -~~~ 3DJH ~ P.T.O.
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31. (%) YA e Wenfireht o g ¥ fferfaa get & 3w fafeu . 5
()  r2udu Wenfiehl & foft wrfsis &1 T Agequl d1gd i /T
STl 8 ? TATfGHSd i el ¥ faei X @ehd 2 ? (IS ¢ 9
1%11%11)
(i) FANT FaTgh § ‘ori’ AT IO-AMT Tages i gfest i =
HI |
(i) “vfieed TegEaud o fom1 r-Siuae defieh T8 g aehdt |7
AT hl =ETadar fag Hifvm |
AT
(@) Bt-%HAl W uia feafalad ge=i & 3w A 5
() fomr oTalrera: TUM@NG HUE H HBIA hH U fohaH
Bt-shqT® <h! ®HA AT 1 98< Hd & ?
(ii) U & el & 9m fifgu <t Bt-<fla-fay @ wt o & |
(iii) Btsha-faw &1 swrifafa hi s=amen Fife e gra Br<sfa-fay
I ! 1 AR <A1 8 T 3§ ST hIf3ehT I JHTIId T&1 L
fore =g e ST # |

32. (&) W Gvamu & foIU 9l YR & ITRUAT JoT 37U AT (t-RNA),
TH-3TRTAT (m-RNA) T 3TR-IARTEAT (r-RNA) sl G99l Bt 7 |
STETehgihdl § TIEH TYNU i Wikl § Ycdesh i YR shi e
HT | 5

BPE)
(@) TS GLES] A o & oIS 9l o GiY T Hohiol qagHs diel s
Tl S T B HET T |
()  F; ¢l o GWIad ALUEd (FHIEEY) qo1 I (SH1eEY)
ot |
(i) HEA % 3 TRl 1 Ieohg FHIC [eh! Fy Al g1 gise &8 |

(iii) F, NGl 1 HHICEY UM Ik WS HFEEY % AW Higd

fafey |
(iv) F, §ad g 399 R FEHKI qA WG IR b SAHATET
(Sfierersy) ferfea | 5
o ~~~~ 3DJH
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SECTION E

31. (a) Answer the following questions with respect to recombinant DNA

technology : 5

1)

(i1)

(iii)

Why is plasmid considered to be an important tool in rDNA
technology ? From where can plasmids be isolated ? (Any two
sources)

Explain the role of ‘ori’ and selectable marker in a cloning
vector.

“r-DNA technology cannot proceed without restriction
endonuclease.” Justify.

OR

(b) Answer the following questions based on Bt-crops : 5

(1)

(i1)

(ii)

Why do farmers prefer to grow Bt cotton crop than genetically
unmodified cotton crops ?

Name any two insects that are killed by Bt toxin.

Explain the mechanism by which Bt toxin kills the insects but
not the bacterium which possesses the toxin.

32. (a) Protein synthesis requires the services of all three types of RNAs,
namely t-RNA, m-RNA and r-RNA. Explain the role of each of them
during the process of protein synthesis in prokaryotes. 5

OR

(b) A homozygous tall pea plant with green seeds is crossed with a

homozygous dwarf pea plant with yellow seeds.

1)
(i1)

(iii)

Write the possible phenotype and genotype of F; generation.
State the laws of Mendel that are proved true by the Fy

generation.

Mention the F, phenotypic ratio along with their possible

phenotypes.
(iv) Write the genotypes of the male and female gametes produced
by F; progeny. 5
e -~~~ 3DJH ~ P.T.O.
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1)

(i1)

(ii)

1)

(i1)

‘@, b’ I ‘¢ AT sl T8I L 3ok A1 faIfay |

JERE U foml=H o T9Y 39 SV &1 AU fausH A0 &
ST ] | g S TS e, el S qU B ?

= & w7g ¥ hy ghfvad g 8 f e § haa & &
IRTT] AT L Teh ? 5

AT

gt fea ol goft uredi Y wh oFdt wem B | 3\ Wy H
=TT hIY |

frfafad & fog weh-weh *ro T
(1) TR % Th o9 § 374 YOI 8 & |

(2) IS Teh MW HA & T THEG U Al B & | 5
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33. (a) Given below is a diagrammatic representation of a human ovum.

(i) Identify the parts ‘a’, ‘b’ and ‘c’.

(ii) This ovum is released from the ovary with incomplete meiotic
division. When, where and how is the meiotic division

completed ?

(iii) How does an ovum ensure the entry of a single sperm during

fertilisation ? 5

OR

(b) (i) Double fertilisation is an event unique to all flowering plants.

Explain the process.

(i1)) Give a reason for the following :
(1) A seed of an orange has many embryos.

(2) Cashew is a false fruit but Guava is a true fruit. 5

. ~S~~ 3DJH
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023

SUBJECT NAME BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/3/1)

General Instructions: -

1 You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in News Paper/Website etc may
invite action under various rules of the Board and IPC.”

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking
Scheme should be strictly adhered to and religiously followed. However, while
evaluating, answers which are based on latest information or knowledge and/or are
innovative, they may be assessed for their correctness otherwise and due marks be
awarded to them. In class-X, while evaluating two competency-based questions,
please try to understand given answer and even if reply is not from marking scheme
but correct competency is enumerated by the candidate, due marks should be
awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks
should be awarded accordingly.

5 The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be
zero after delibration and discussion. The remaining answer books meant for evaluation
shall be given only after ensuring that there is no significant variation in the marking of
individual evaluators.

6 Evaluators will mark( \' ) wherever answer is correct. For wrong answer CROSS ‘X” be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.
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8 If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

9 If a student has attempted an extra question, answer of the question deserving more
marks should be retained and the other answer scored out with a note “Extra Question”.

10 No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

11 A full scale of marks 0-70 has to be used. Please do not hesitate to award full marks if the
answer deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines).

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.
14 While evaluating the answer books if the answer is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (0)Marks.

15 Any un assessed portion, non-carrying over of marks to the title page, or totalling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all
concerned, it is again reiterated that the instructions be followed meticulously and
judiciously.

16 The Examiners should acquaint themselves with the guidelines given in the “Guidelines
for spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totalled and written in figures and words.

18 The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
Senior Secondary School Examination, 2023
BIOLOGY (Subject Code-044)
[Paper Code: 57/3/1]

Maximum Marks: 70

I\?o'_ EXPECTED ANSWER / VALUE POINTS Marks I\;gtri's
SECTION—A

1. | (b)/ XO type of sex chromosome determines male sex in grasshopper. 1 1
2. | () (iii)y = (iv) = (i) = (ii)) = (v) 1 1
3. | (a) /convergent evolution 1 1
4. | (c)/PointQ 1 1
5. | (c)/ P-iii,Q-iv,R-i,S-ii 1 1
6. | (a)/ Phoenix dactylifera 1 1
7. | (b)/ (iii) only 1

I I

(d)/ (iii) and (iv) only 1 1

8. | (a)/ (ii), (iii) and (iv) only 1 1
9. | (c)/ Female Anopheles 1 1
10. | Mark to be awarded if attempted. 1 1

11. | (b)/ (i) and (iii) only
12. | (@)/ Individual 1 and 3

13. | (a)/ Both A and R are true and R is correct explanation of A.

14. | (c) /Ais true but R is false.

15. | (a)/ Both A and R are true and R is correct explanation of A.

16. | (c) /Ais true but R is false.

R Rk PR
R Rk PR

SECTION B

17. | (a) Cells of sporogenous tissue/Microspore mother cell/ Pollen mother cell
(PMC) in anther undergoes meiotic division, to form microspore tetrad which | %2 x 2
mature and dissociate to form pollen grains or male gametophyte.

(b) Because its generative cell divides, to form two male gametes. 1 X 2

XIl_044 57/3 /1 Biology # Page-3
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18. | (a) Primary effluent passes to aeration tank/ it is constantly agitated | %% x 2
mechanically and air is pumped into it, this allows vigorous growth of flocs
(masses of bacteria associated with fungal filaments to form mesh like
structure)/ to consume organic matter/to reduce BOD level of primary effluents

(b) It is a measure of organic matter /polluting potential in the water, greater

BOD more is polluting potential. Y2 % 2 2
19 (@) *Producers: 1/2/3 Ya
» Carnivores: 6/7/8/9 1

(half mark for any one correct producer and half mark for any one
correct carnivore )

(b)
e No Ya
e Pyramid does not accommodate food web 1
I //
e Yes
Yo
e In the given food web no organism occupy more than 2

1
one trophic level &

Introduction of Nile perch introduced into Lake Victoria, led eventually to the | 1+1
20. | extinction of more than 200 species of Cichlid fish

/l I
African catfish / Clarias gariepinus, causes threat to indigenous catfish 1+1

1l Il
Parthenium/ carrot grass/ Lantana/ Water hyacinth/ Eicchornia sp.,causes | 1+1 2

threat to native species

21 | (a) Recombinant DNA/Desired DNA is inserted into the coding sequence of | %2 x 4
an enzyme (-galactosidase, this results into inactivation of the gene for the
synthesis of this enzymes, presence of chromogenic substrate gives blue
coloured colonies if the plasmid in bacteria does not have the insert (Non
recombinants), but presence of insert (Recombinants) leads to the growth
of bacterial colonies with no colour.

OR

(b) A single stranded DNA or RNA tagged with a radioactive molecule
(probe), is allowed to hybridize with its complementary DNA in a clone | %2x 4
of cells, followed by detection using autoradiography, the clone having the
mutated gene will hence not appear on the photographic film.

/ I
Polymerase Chain Reaction/PCR is used to detect a disease even before
any clinical symptoms appears, involves denaturation, annealing, to Uy x 4

amplify DNA of the pathogen using pathogen specific primers
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SECTION-C

22 | (a)
()
e 3types &
¢ RNA Polymerase —II 1

(if) Splicing /Introns are removed and exons are joined in a definite order,
undergoes capping /at 5' end where unusual nucleotide (methyl guanosine | 1, x 3
triphosphate) is added , tailing/ at 3' end where (200-300) adenylate residues
are added.

OR

(b) A set of positively charged proteins called histones, due to presence of
lysine and arginine( basic amino acids), holds the negatively charged DNA
around it in a coiled manner, histones are organised to form a unit of eight
molecules (histone octamer), a typical nucleosome contains 200 bp of DNA
helix, Nucleosomes constitute repeating units of a structure in nucleus called
chromatin thread ( like bodies as “beads on string” structure in a nucleus). 3

o3 | (@  Gamete Intra Fallopian Transfer, transfer of an ovum collected from a
donor into the fallopian tube of another female who cannot produce an ovum
but can provide suitable environment for fertilization and further development | % x2
/ It has no role in test tube baby program.

Yax 6

(b) Zygote Intra Fallopian Transfer, zygote or early embryo up to 8 blastomeres | %2 x2
transferred into fallopian tube.

(c) Intra Uterine Insemination, semen collected either from husband or a
healthy donor is artificially introduced either into vagina or uterus of the | %2 %2

female / It has no role in test tube baby program . 3
24 | (a)

(i) ‘b’ (secondary spermatocytes) formed after first meiotic division/ 1
Meiosis -1 in ‘a’ (primary spermatocytes)
(i1) ‘e’ (sperms) formed via a process called spermiogenesis/ 1
differentiation from ‘d’ (spermatids)
(iii) ‘d” (Spermatids) formed after second meiotic division/ Meiosis- Il from Ya
‘b’ ('secondary spermatocyte).
(b) a— Primary spermatocyte Vo

b — Secondary spermatocyte Ya

¢ — Sertoli cell Yo 3

25 (@) Darwin’s theory could not explain how the variations arose.

(b)

XIl_044 57/3 /1 Biology # Page-5
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« Synthetic theory of evolution 1
2
« Origin of species is based on the interaction of genetic variation and 1y
natural selection.
(c)Mutation, recombinants formed during meiosis / crossing over
/hybridization /sexual reproduction 72 %2 3
26 - . L
(a) Opioids / Morphine o
(b) Diacetylmorphine / Smack Yo
(c) Papaver somniferum / Poppy plant 1
: Yo x2
(d) Slows down body function, act as depressant 3
27 @
e Meloidegyne incognitia 72
1
¢ Roots %
(b) By using Agrobacterium vector, Nematode specific genes were introduced
into host plant, introduction of DNA produced both sense and anti-sense RNA
in the host cells this two RNAs being complementary to each other form a
double stranded RNA (ds RNA), that initiated RNAi and thus silenced the | ,, , 4
specific mMRNA of the nematode hence parasite could not survive in transgenic
host. 3
28 | (a) Parasitic bird lays resembling eggs in the nest of host bird Yo
Cuckoo (Koel) lay eggs in the nest of crow 1
I Il
Eggs of cuckoo (Koel) have evolved in time to resemble the eggs of the
crow, koel lays eggs in the nest of the crow and lets them be hatched there, 1 x 3
cuckoo is the parasitic bird here exhibiting brood parasitism.
(Any other correct example)
(b) When evolution of one species is tightly linked with the evolution of .
other species /2
Plant pollinator interaction / fig species and wasp / any other relevant 3
example 1
SECTION-D
29 (i) Sex linked disorder &
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*More males are affected in the family as males have only one X 1
2
chromosome which if affected expresses
(i)  Recessive disorder 1
(iii) C -XXC; D- XXC; H- XX¢ Yo x 2
‘¢’ is affected allele, accept other symbols used for the same
(If any two genotypes are correct then award 1 mark)
(iv) () Probability 0% 1
OR 4
(iv) (b)Probability-50% 1
30 (i) Sporozoites. 1
(if)Undergoes Asexual reproduction 1
(iii) The number increase asexually, parasites ultimately change into
gametocytes/ undergoes gametogenesis 72 %2
(iv)(a) Fertilisation and development_takes place in host ‘X’, ultimately 1y % 2
2
forming the infective stage sporozoites.
OR
(iv) (b)
e Bursting of RBCs
e Malaria )
e Haemozoin
(Award 1 mark if any two are correct) 4
SECTION-E
31 | (a)()
o Can act as vector/can self-replicate to form multiple copies/ have 1
selectable markers/ small in size will facilitate insertion / presence of
‘Ori’
e E. coli, Agrobacterium tumefaciens, Salmonella typhi, Bacteria , any | 72+ 72
other correct example (any two)
(ii)
1
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e ‘Ori’ —this is a sequence from where replication starts / any piece
of DNA when linked to this sequence can be made to replicate

Yo x 2
with in the host cells/controls copy number of linked DNA.
o Selectable marker helps in identifying and eliminating non-
transformants, and selectively permitting the growth of
transformants during recombinant DNA technology. Yo x2
(iii) Restriction endonuclease identifies a specific palindromic sequence
of DNA and cut the DNA at the specific sites in both the host as well in
desired/foreign DNA, thereby creates “sticky ends” facilitating
ligation to form a recombinant DNA.
OR
(b)(i) Bt cotton crop is pest resistant /insect resistant/ with increase 1
productivity
Yo x2
(i)  Cotton bollworms/corn borer/tobacco budworm/army worm/
coleopterans (beetles)/dipterans (flies, mosquitoes)
(Any two)
(iii) BT toxin protein exists as an inactive protoxin in the bacterium, but .
once the insect ingests this toxin it is converted into an active form, due s % 6

to the alkaline pH of the gut ,which solubilizes inactive crystals of toxic
insecticide the activated toxin binds to the surface of the midgut
epithelial cells of the insect, creates pores, that cause cell swelling and
lysis and eventually the death of the insect.

32 | ()tRNA - Act as adaptor molecule, with amino acid binding site and
anticodon loop, brings specific amino acid to the amino acid binding site on | 1, x 4
the ribosome, initiator t-RNA starts the process of translation.

MRNA- Act as a template for protein synthesis, carries information in the form
of codon, It has the initiator codon /start codon /AUG to initiate the process, it
has the stop codon/lUAA/UAG/UGA for termination of the protein synthesis
(Any two)

Yo x 2

rRNA- rRNA organizes itself into ribosomes, there are two sites in the large
subunit in which one site is for binding the incoming t-RNA with the 1y x 4
corresponding amino acid second site for peptide bond formation, when the
small subunit of rRNA (ribosomes) encounters the mRNA the process of
translation begins, ribosome also acts as a catalyst for the formation of
peptide bond.
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OR
(b) (i) Phenotype — Tall plant with Yellow seeds
Genotype — TtYy
(if)
e Law of Dominance: Out of two contrasting traits only one trait

will appear in F1 generation and is called dominant trait while
the one which remain unexpressed is called recessive trait.

e Law of segregation: In a hybrid union trait simply remain
together and segregate at the time of gamete formation.

(iii) Phenotypic ratio of F,

Tall yellow : Tall green : Dwarfyellow : Dwarf green
9 ) 3 : 3 o1

(iv)

Male gametes of F1 TY Ty tY ty

Female gametes of Fy TY Ty tY ty

Yo
Yo

Yo
Yo

Yo
Yo

33

(@)

(i)

a- Cells of corona radiata.

b- Zona pellucida /Perivitelline space
c- Haploid nucleus

(if)

e Once the sperm enters the cytoplasm of the ovum

e The whole process is completed within the fallopian tube.

e Entry of sperm in the cytoplasm of the ovum induces the
completion of the 2" meiotic division of the secondary oocyte,
it is unequal division and results in formation of a second polar
body and a haploid ovum(ootid).

(iii) During fertilisation as the sperm comes in contact with the zona
pellucida layer of the ovum, it induces changes in the membrane, that
block the entry of any additional sperms.

Y% x 3

Yo
Yo

Y x2

Yo x3
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OR
(b)
(i)
e Double fertilisation is the occurrence of two types of fusion
syngamy and triple fusion in an embryo sac of the angiosperm. 1
e Syngamy- Fusion of one of the male gamete and the egg cell
resulting in formation of a zygote (diploid). 1
e Triple fusion - Fusion of another male gamete with two haploid
polar nuclei to produce a (triploid) primary endosperm nucleus. 1
(if)
(1) Some of the nucellar cells surrounding the embryo start dividing and
protrude into the embryo sac to form embryos. 1
(2) In case of Cashew thalamus also contribute in fruit formation along
with ovary /development of fruit after fertilisation from the part other
than ovary, Guava fruit develops only from the ovary after fertilisation. 72%2 |5
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