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

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

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

(itt) 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.

(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.

(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. Mohit performed an analysis of two different soil samples from two areas A
and B. He recorded these results :
Soil Sample A : Lignin 40%, Sugar 10%, Chitin 45%, Nitrogen 5%
Soil Sample B : Lignin 5%, Sugar 35%, Chitin 15%, Nitrogen 45%
Which of these is true about their rate of decomposition in both the soil ?
(A) Soil A has a slower rate of decomposition than Soil B.
(B) Soil A has a faster rate of decomposition than Soil B.
(C) Both have the same rate of decomposition.
(D) No decomposition occurs in A and B.

2. Diameter of the pollen grain generally is

(A) 5 to 10 micrometer (B) 10 to 15 micrometer
(C) 25 to 50 micrometer (D) 50 to 100 micrometer
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0 gTe 1 3ATde 9k § fafir geqrd gidt 8 |

39 faehed o1 gie foaw s1da =sh &1 37 Te13 o1 el STeHd | g T |
(A) g (T TTeeT, YIehlT STee, STefl ST, STgie ST
(B) @l e, YIhIT UTT, SHEIHT JTeeT, FqaTd (TSHerd) Sreee
(C) =geTd () JTeeeT, YeehlT JTaeeT, TSI JTaT, §refl Sreee
(D) Yh TTerRT, STl ST, Fded (TSHerd) ST, STgie Jree

4. g IRY 9Tl HeX & €1 Sk e} o ofie fgEet shig S ST 8, St Tt foses
oS T 3TR 1S SRR &1 i H T gut § =1 8 | F, 11l 3§ iFIersy qer SHIersd < de
2t —

(A) EFREY = 4; SA1eEY = 16 (B) $FIRREY = 9; SfHIerEy = 14
(C) HHIREY = 4; SFHwRRY = 8 (D) HHIREY = 4; FHREY = 9

5.  ITRUAT TRET (RNAi) GaTR o N I TR (Ferissifors s7ar19mr) o S wfeief sm
T TR § |
3ter farehed o1 = hifste frmes gry SiTa &1 weh o STReAT 3iqerd) ford yeer ame feren ST 2
(A) GAHMH h THITRUAT, s EHTGRT FohH o1 TG |
(B) YA h SITAT o Flcehe ¥ sl STERITHT AT |
(C) g o STAT o IToIEH sl STFUTIT HET |
(D) Y % AT & Ffcrehe 19 o1 TG LT |

6. T ST g I HITST T H Ag2ISH] &ehi 1 A 5' — AATGCTAGGCAC — 3'% |
79 AT g IIRId ‘m-3TREAT | TSI &Rehi 1 Tl 31shY €I aret faehed o1
ERECAIE I

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

7. U ARk fores fiar auity o, s T &t % wnyr foarg shar & bt wran aorier g fo
A= 5 ATt 91 | 39 et % feha wferera g Fvriy g 7
(A) 25% B) 0%
(C) 50% D) 75%

8. anygfe wHa & foem ¥ f=fefga ame g | am o (ysHed) affiferd 8 | aFa
forehTa o Wl 3TshH aTe] foehed i T
(A FEIfT9HT—> FE HFT —> FREANTENGT —> F AT
B) ETNGEIRT—> F1Tl Raewg — TaeEa — &F e
(C)  IZTNTIHET —> THITIHT —> FEITIFT—> &l dfagea
(D) &1 3lFed —> AT —> FiH dfiga — Fasus
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Menstrual cycle in human females consists of various events.

Select the option that indicates the correct sequence of these events of
menstrual cycle.

(A) Menstrual phase, Follicular phase, Luteal phase, Ovulatory phase

(B) Luteal phase, Follicular phase, Ovulatory phase, Menstrual phase

(C) Menstrual phase, Follicular phase, Ovulatory phase, Luteal phase

(D) Follicular phase, Luteal phase, Menstrual phase, Ovulatory phase

4. A Dihybrid cross is done between two parent pea plants (pure line) who differ
in two pairs of contrasting traits : Seed colour and seed shape.

In the F, generation the number of phenotypes and genotypes will be :

(A) phenotypes = 4; genotypes = 16 (B) phenotypes = 9; genotypes = 14
(C) phenotypes = 4; genotypes =8 (D) phenotypes = 4; genotypes =9

5.  RNA interference (RNAi) helps in making tobacco-plant resistant to a
nematode (Meloidegyne incognita)
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.

6. The sequence of nitrogenous bases in 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

7. 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%
(C) 50% D) 75%

8.  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
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9.

10.

11.

12.

SHETH FIQUAAR

(A) <A SR tem S

(B) UISS SaEEHE (TATSRYT) TaRT HHe!

(C) SHfeeh wug Satgiie (qaiarer) Tyae it
(D) SHfee sShfrafar Tyee wEd

%S YRR H Hash/ 3T TARIU 3FHEX W o Hdehi/ 3 GRI 3FThd AT T 5 HRT
TR B AT 2 | TH TR h IEIhid o fore Iaereh wfaer smfsran 1 Tehr 2 :

(A)  TEfarer Fgfse

(B) XA WfcReqn IR (AR 3 W99

(C) iRk wferan srfsran (RefSeriioehel SR i)

(D) <hf3reRT ATfesra fere srfsha

21 U T UTATIRS T TN Hid §T ATHHR ST T T THT e et femam
T & |

(A) 0.1 faferm (B) 1 fuferm

(C) 1 faferm (D) 1 feform

i feu o o © ueh fgafiorosft yor o foehmar < =rRort =l quifan /T 2 | $9eh IR 9T Wl P,
‘Q, ‘R’ U7 S g AHifehd femam TRIT B |

o1 forepmd o fafi=1 =i 6 P, ‘Q, ‘R’ 1 °S’ 3k Gl AT dTct forehed ohl T :
P Q R S

Q) I fows o See

B) Fu fows  ofiTwm W

(C) 3 T foss e

O) g foes ST gae
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GEAC stands for
(A) Genome Engineering Action Committee
(B) Ground Environment Action Committee
(C) Genetic and Environment Approval Committee
(D) Genetic Engineering Approval Committee

10. 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

11. 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

12. The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

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
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I HEAT 13 ¥ 16 AT (A) — H1ROT (R) T 3METRA T & -

3 9T B 31 e - 3 (A) 3 HHon (R) feu e # | 57 vt % 3o e few smem
3taa faehed w1 FAert if

(A) (A) 3R (R) qHI &8 & 71 (R) 1T (A) 3! 921 AT 2 & 2 |
(B) (A) 3R (R) THI &1 &, T (R) g1 (A) 31 98 v T 81 & 2 |
(C) (A) T g, W (R) TTeid & |

(D) (A) T &, TG (R) ¥ 2 |

13. ARrERYT (A) : TR T fEfira S © |
HROT(R)  : TN SSUEH™ (FETd) H1 AR 8 S H© S5 i 3TEd fohe &
2
14. AT (A) : TSl FAAT o Lfhelhlnd T R L @ o a1 3= 9= fh
uffirform Hieen Serdifen 1 gfg 1 defia e |
SR (R)  : TEHIHN WM i @iy 9 o fshita feram mam aun goeht gof
&THT < Teidhoiet FlfiT grr ETfud fomam 7 |
15. JRHYT (A) : IR B T Teh TUTeH HRT HUGRIA SR |
SR (R)  : S AT 37 1 heokad Teh T 30 Yehel gRI & Teha § |
16. ARRYA (A) : SHIRTER, aifod Icre IH HH % o seerad Rieifiat syemy
TR |
HROT(R)  : Gaifees 39 fopd ST ot srfieeret fogioq (feftn) werm s 8 |
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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) : Perisperm is a diploid tissue.

Reason (R) : Perisperm is the remains of nucellus which surrounds the

embryo in certain seeds.

14. Assertion (A) : While working on Staphylococci, Alexander Fleming

observed that Penicillium notatum inhibits the growth of

bacteria.

Reason (R) : The inhibiting chemical was commercially extracted and its

full potential was established by Alexander Fleming.

15. Assertion (A) : One of the property of genetic code is degeneracy.

Reason (R) : Some amino acids can be coded by more than one codon.

16. 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.
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17. = feu e g1 et o1 3Fee il
Eaccl|
Ik it 44 + XX >< 44 + XY
7\ 2N
e 23 + X 21+ X 22 + X 22 + Y
| |
Hafd : 1
Eat: il
EEERICHE 44+ XX >< 44 + XY
2y /N
qHh - 22 +XX 22+0 22 +X 22+Y
|

ERNCLRIIEE ;&%ﬁa;ﬁfa%mwﬁﬁﬁﬁm‘l’w ‘2’ %1 T ShITTT qT
AT o o ferie Hifa |

18,  H:
w1 O O

w0 © L
0 O O

TR goamy (feeghl) o S fou U ameeh foversor 1 steRM hifm qen
foreferRad weat o Ior ferfia
(a) &REA, B, ‘Caun ‘D’ & SfiArery faRau |
(b) TEETT foh o T wreror (fowep) -
() T vgem & st stfem seaed 2
(i) T B 31erET AT B
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SECTION -B
17. Study the two different crosses given below :

Cross 1
Parents : 44 + XX >< 44 + XY
Gametes : 23+ X 21+ X 22+ X 22+Y

|

Offspring : 1

Cross I1
Parents 44 + XX >< 44 + XY
Gametes : 22+0 22+ X 22+Y

I_I

[ ¥ PSeS S0

Identify the abnormahtles 1 and 2 in the offsprings of given crosses and
distinguish between them.

18. Study the pedigree analysis of Myotonic dystrophy given below :
Parents :

Generation 1:0) i @_Q O]

Generation 1T : (b ® m
0 © [

Answer the following questions :
(a) Write genotype of A, B, C and D
(b) Identify whether the trait is
(1) Sex linked or autosomal
(11) Dominant or recessive
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19.

20.

21.

22.

23.

farehed—A’ 31oeT ‘B’ 1 1 Tt weh o1 3w foifge
(A) Q@ﬁqmﬁtﬁ%ﬁ@ﬁﬁﬁm&lﬁmmmmmwm*d i erefiepTopei
] Ufceenfid sUHT USdT @ | 39 YR o SATEfeh IUR shl JTaedehdl &1 TSl

8 7 e I | 30 Tt fashr & fotu weh ol Su=m 1 oft ggme i |

COC))
(B) TUHl foregl €1 dehiienl o1 TidTed v <hifere fomept 3w foreft oft Tares S &
fomn & gt SioAe w1 aat shifdreet J =e & wfas e H o S asmar g |
farehed-(A) 3A¥E (B) H foreft weh o1 37 foifgu
(A) Tift qe fatisT fpe TR el & 7 Ie IR T 37 TH9Td &1 Sooi@ shifT |
YT
B) (1) YeASE! ! T § AT Th Ueshlgicd U 1 4 fotfge g
(1) e g
(2) o 31eeH o IR fRa ST 2 |
(i) HRANFINET 1 ST Ad-Iaeh o &Y § 58 ThR fham ST gehel & ?
T I |
forepea-(A) 31erem (B) H fort wes oh1 3T fetfigu
Q) frfeaaa it 1 fagermor Hifse qen ==t Hifse fo Terfie Saresh & ded
T 9 971 uTias 37feh IdTes @ :
Teh el I, Toh WTehfereh WT=fH o, Teh 3ol wgfia 3fier
COC))
(B) U uTifRfeeh-aat bl ¢ WIfies ScuTeehdT qT Hehel UMk IcTCehdl & s
fardre it |

Tqug -1

(a) teolt |—Cla I _Hind TIT

BamH I

amp" tet®

pBR322 Sal 1

Pvull

fort 1 guIfe 70 3. SIS FAIT HTes H ‘o’ TT ‘rop’ 3 Wew ohl ST MY |
(b) THEHRI(FATS YT TSI [oeITS oh st feriie <hifog |
SH < HET Wehdfog qei SFTIeTITe]] STerriel aiH gralee = g foh %o Him aes freht
& <1 STl Tyfg ST=IwT & o EfHT srem o w1 s # |
(a) 3IHIRH TR b1 Tef¥ia i o foTu ueh I <t T Shifste e wfiestor ot fefau |
(b) Z (T TR TENH SHIUHe)’ o fafy= o ot fefaw |
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19. 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.

20. 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.

21. 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.
SECTION - C

Hind 111

22. (a) EcoR [—Cla 1

Pst 1 = BamH I
amp" toth

pBRA22 Sal T

Pvu Il
Explain the importance of ‘ori’ and ‘rop’ in the E. coli cloning vector
shown in the above given diagram.
(b) Differentiate between exonucleases and endonucleases.

23. The great German naturalist and geographer Alexander Von Humboldt
observed that within a region species richness increased with increasing
explored area, but only upto a limit.

(a) For the above situation, construct a graph and write an equation.
(b) Also write various values of Z (regression coefficient).
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24. YW qUT YY1 G TUH HaH <l TR & F=ifeh T < 7 § et & 3T g

25.

26.

Sfeerar ot 7 8 | v % iR # g daredn 1 sfag & qu Tet % aRer ¥ gey

fagm =1 wiianies sfaem ? | safoe far 2 fo6 forg &1 398 @ =8 & fasr g7 &

TS § |

(a) U foreht alieh 1 gema e foe@ mfeer yor < g9 feehR w1 adteror TR S
oh | 39 dehrleh ohl SITEAT I |

(b) =fe Toreh weh 37ere a1 forepml Rl SufRfe oA =reTd & i 6f o s ol Waq &l
ql 3ok foru foreht wen avTfara forehed w1 oot hIfSTw | e <kt a9 Tyiaeen &
foTu =R =1 forepey gafera g ? =R g it |

(c) Term uftfefert § 3u-wea (b) & e ma fyeheq tenfaes 2 7

(a) Tr=ferfaa sspy amel Shue @g @ foe Tefi=gifes =ffaerierse mmn fafau
5' — GAATTC - 3'

(b) 3 3TIHH < TEIH Tl Tfee Uggfaretest st 8 fofiau |

(c) Toufed ar e fafda g g 7 3eh! yftrept 1 Seorg HIfT |

WASHITEIH % STa =5k  Teh W ! I 3T g €I TR @

Q

<

SHeh] T hlh FTeARad Te1 o 3R feifgu :

(a) HTET UAIhelS Aot H TASHITSIH HehHuT <h! 38 37T <! feiRgu fgd o8 a=ax #
qUSTHA BT & |

(b) e Sfa w1 e 3R afee el g g g ?

(¢) Tewwu oz @ TR P’ 9T ‘Q’ Bl UEaeR TR |

(d) wreHIfEm % Sfie sk <l 3cifiTeh qei wiffteh SfaeTd g it # g gt 8 | A
T o A1 ferflau |
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24. 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) is illegal ?

25. (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.

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

( Fertilization and

qdcvc]opmcnt
\ e _ e

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.
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27. ol aut ST fenme Y fadeshrd gormr Rifs |
28. = feu u fom o1 SteweH wtes s i o I fafige
P

(a) IHRH o ¥ GRS T3 T ol TR |
(b) ATHTER ‘P’ AT ‘Q’ ! UEETNT |

(c) TeEeH WM <l wepfd feTRam |

(d) IehmEfer T BURITEN o o= faug Hifvm |

Qg —-¢Y
T TEAT 29 TUT 30 HH-IRA T & | Teieh T 3 IU-T 8 F1eeh Teh 3u-39q
FTafes ooy feam mn 2 |
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whid H, g4 ferelt oft Sfa < gk, Tohal =AY & 9 fotet € 2 &; 3 ¥ il
FARATT WFTifcte &7 § 998 § @d § | o THME SEEH1 1 930 STAF L 8 STeET
3o foru Tt vt &, HeRtor hLd @ 3R 39 TehR o wafl oY AT e @ | iy e
07 B & S A e # T 2 | T e e # wwfy @ fafie sy ot 6 safyat B
& | Toreft wmfy 1 3R 35k 3trare | Tfy i fedifa & SR 6 9gd oo sadr g | g|y g
T hE ot aTiiRfaes TohH 31Ul (3fEeie) ST T8, Wl &1 a8 gl STt o waei
=1 i &1, el 1y &, a1 feheh (THTEs) SYI® S 1 99T 8, g
ITehT TeTeh GHIT &1 T o 159l § TR o HeH H Hid @ | Jehid § §HE I 36T
(|TST) SEd Y &1 Tehdl & ST ARGl <hl T T &l Hehal & | THY HT IR (ATSH)
Teh-fTehl €1 & THIY Tcd (N) HEadl 8 | T I8 A9 781 8 fob 38 haet T &
SR 9T &) 9191 A1 | T} gufy o foru gafy 1 aee ue v (for) s« 78 2 |
g GHT o H1Y YREfdd 8IdT T&dT & ST 3Tk hiehl WIS oh! ITTetdT, TLHETUT 19 el
feraia Hem st stan 2
(a) T faaeft o R & uTe I 9ol forsiy @ o SR g 319 et o foe sgd
& arefret 2 | foaaeft a8 w@rE e ger T et 2 2
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27.
28.

29.

Compare and contrast convergent and divergent evolution.

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) Daistinguish between Euchromatin and Heterochromatin.

SECTION -D

Question Nos. 29 and 30 are case based questions. Each question has
3 sub-questions with internal choice in one sub-question.

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 ?
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M) afe Tt wfa =1 Tuf® o9 s gHT t + 1 = 800, STEET = 100,
T = 200, FHG = 200 AT FI&X = 150 &, 1 38 THI ‘t’ T THIE g h
ufteher SHIRTT G 30 H8 | o4 a1el Y fRfrg & yepr w gfterr (feouoft)
Hif |

3IU-TH (c) 9T (d) T & Toreft weh 39— =1 STR ST -

(c) Toreft &= T 200 TSR 918 ATt Tl TUT halel Teh {oRITETeh™ SUTE 98 o JHE
Tcd 1 1 bt forfer 3 e S R ¢

COCH

(d) =T"<h FHTY g-ca o A4 <hl < falry (qdtent) o 9m fafEu |

30. ‘HE-1’ qU1 ‘$g-2 ¥ fafdre gfaMi & fafir s ot F1= fgu o ot o wmem § gt men
2 | T T 7L i Feiferd feu e st 3 3o feflae

F1 il

e ST ' ElEREE)
(a) ‘ShE-1 T -2 T forE STHT o SR SMSE & ? 3 SIHH ol Tk FohR fifan |
(b) YCHM (IIEWe) TSR ST 31 7 TSR AT TaieE | & arel aRadH! ol
fefgu |
3IU-TH (c) 9T (d) T & Toreft Weh 39— =1 STR ST
(c) hE-2% BHH-Q 1 A0 fIRau T $Heh! Ueh Yo off feafian |
HAYET
(@) ‘FH-2 H ST I hIF H GTEAT fspamiicr @ S} 2 98 FH s e ?
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(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) :

(©

(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
Name two methods to measure the population density of tigers.

30. Study the graphs given below for Case 1 and Case 2 showing different

levels of certain hormones and answer the questions that follows :

(a)
(b)

Case 1 Peak

Follicular
Phase

Luteal Phase

Peak Q

9

Ovulation

Case 2

—
Luteal
Fhaso

Follicular
Phaze

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

Write changes that take place in the ovary and uterus during
follicular phase.

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

(©

(d)

Name the hormone Q of Case 2. Write one function of hormone Q.
OR

Which structure in the ovary will remain functional in Case 2 ? How
is it formed ?
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SECTION - E

31. 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.

(1) The given diagram shows three methods of pollen transfer
in plants. Examine them carefully and write the technical
terms used for pollen transfer in 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 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 :

Sperm

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.

(1v) How acrosome and middle piece are able to play an important
role in human fertilization ?
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32. fashed-(A) 7 (B) § & foref) wep o1 3T foifieg
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27
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32. 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) @ Fill ‘H, T, &, '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 ?

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

(A) (1) Haemophilia and red green colourblindness is usually observed
in men. Why ?
(11) Perform a cross(es) where haemophilic daughter(s) and
haemophilic son(s) are produced in same ratio.
OR
(B) (1) Where do transcription and translation occur in bacteria and
eukaryotes respectively ?
(11) Draw a labelled schematic sketch of replication fork of DNA.
(111) A DNA segment has a total of 1000 nucleotides, out of which
240 of them are Adenine containing nucleotides. How many
pyrimidine bases this segment possesses ?
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME - BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/1/2)

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-XIl, 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( V' ) 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.

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.
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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, 2025
BIOLOGY (Subject Code—044)
[Paper Code: 57/1/2]
Maximum Marks: 70

Total
Q.No. EXPECTED ANSWERS /VALUE POINTS Marks Marks
SECTION A
1 (A) 7/ Soil A has slower rate of decomposition than soil B. 1 1
2. (C) /25 to 50 micrometer 1 1
3. (C) / Menstrual phase, Follicular phase,Ovulatory phase, Luteal phase, 1 1
4. (D) /Phenotypes =4 ; genotypes=9 1 1
5. (A)/ Preventing the process of translation of mRNA of the nematode. 1 1
6. (B) /5'-AAUGCUAGGCAC-3' 1 1
7. (C)/ 50% 1 1
8. (B) / Australopithecine— Homo erectus—Neanderthal—Homo sapiens 1 1
9. (D)/ Genetic Engineering Approval Committee 1 1
10. (D) / Cell mediated immune response 1 1
11. (C)/ 1 billion times 1 1
12. (B) / P-Zygote Q- Suspensor R- Cotyledon S- Plumule 1 1
13. (A) / Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of Assertion (A)
14. (C) / Assertion (A) is true, but Reason (R) is false . 1 1
15. (A) / Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of Assertion (A)
16. (B) / Both Assertion (A) and Reason (R) are true , but Reason (R) is not the 1 1
correct explanation of Assertion (A).
SECTION B
17. 1- Down's Syndrome (45+XX/ 45+XY) / Trisomy of autosome e
2- Klinefelter's Syndrome (44+XXY) s
Down's syndrome/ Trisomy of Klinefelter's syndrome
autosome
Trisomy 21* chromosome/ one extra | pregence of an extra sex chromosome
autosomal chromosome / Trisomy of sex chromosome .
Sterile male or sterile female only sterile male
affected individuals are short statured | Overall masculine development / the
with small round head/furrowed feminine development (development
tongue/physical /psychomotor and of breast) gynaecomastia/ tall
mental development is retarded. statured/(any other  relevant
symptom)
( 1 mark for any one correct difference)
( Any other abnormality due to trisomy of autosome is mentioned with
relevant points marks to be awarded) 2
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18. (a) Genotype A=Aa, B=aa, C= Aa, D=aa Vax 2
(award one mark if any two genotype are correct)
(b) 1) Autosomal trait Vs
ii) Dominant s
19 (A)
' The genetically engineered lymphocytes are not immortal hence the patient 1
requires periodic infusion
There could be permanent cure if the gene isolated from bone marrow cells
producing ADA is introduced into (lymphocytes) cells at early embryonic stages |
OR
(B)
Micro-injection, Recombinant DNA is directly injected into the nucleus of an
animal / ARt
Biolistics or gene gun, plants cells are bombarded with high velocity micro- | 72172
particles of gold or tungsten coated with DNA /
Heat shock , Recombinant DNA can then be forced into such cells by incubating YRy,
the cells with recombinant DNA on ice which is followed by placing them 2z
briefly at 42° C (heat shock) and then putting them back on ice
(Any two techniques).
20. (A) Heroin are obtained by acetylation of morphine / Both are opioids. 1
Effects — Morphine is a very effective sedative/painkiller Y,
- Heroin is a depressant/slows down body functions. A
OR
B) (i) 2
(1) Whisky/Brandy/ Rum (anyone) 1,
(2) Wine/ Beer (anyone)
(ii)) Cyanobacteria fix atmospheric nitrogen, add organic matter to soil ,and s
increase soil fertility. Zans
(Any two points)
21 (A)
-Natural old forest will be more productive ,
-As it contains more biomass or high biodiversity which will trap and store solar
radiation in form of biomass ,Young forest is still developing and contain fewer | /2%4
tress will not capture solar radiations as much as old forest so productivity is
low , Shallow polluted lake contains less number of producers and high amount
of dead organic matter so productivity is less in comparison to natural old forest.
OR
(B)
Net Primary Productivity Gross Primary Productivity
1)Gross  primary  productivity | i)Gross primary productivity of
minus respiration loses (R) is the | an ecosystem is the rate of )
net primary productivity. production of organic matter
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ii)lt is the available biomass for | during photosynthesis.

the consumption to heterotrophs. | ii)A considerable amount of gross
primary utilised by plants
respiration

(Any one point).

SECTION-C

22

(a)

e ori -- This is a sequence in cloning vector from where replication starts
and is also responsible for controlling the copy number of the linked DNA.

e rop’-- codes for the proteins involved in the replication of the plasmids.

(b)

Exonucleases Endonucleases

It is an enzyme that cuts DNA from | It is an enzyme that cuts DNA from
5'or 3'end or terminal region of any point inside the strand / It makes
nucleic acid / It removes nucleotide | cuts at specific position within the
from the ends of the DNA DNA.

( 1 mark for the correct difference)

23.

(2)

S = CA?

/-f LogS=logC+Zlog A

Species richness

Area—*
Note: If anyone line of graph is correctly drawn then one mark is to be awarded.

-Equation
log S =log C+Z log A / S=CA”

(b)

Z =inrange of 0.1 to 0.2 regardless of taxonomic group or the region /

Z = 0.6 to 1.2 for the entire continent / Z = 1.15 frugivorous birds and mammals
in the tropical forests.

24.

(a) Amniocentesis ,
In amniocentesis some of the amniotic fluid of the developing
embryo is taken to analyse the foetal cells and dissolved substances to
test the presence of genetic disorders.

(b)
-Medical Termination of Pregnancy/MTP

tYs

¥, x3
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-Yes
-as MTP is comparatively safe upto 12 weeks (the first
trimester) of pregnancy.

.. . . . 1
(c ) When it is performed by unqualified quacks / if foetus is found to be a /2
normal female followed by MTP for female foeticide
25, | (a) 3'=CTTAAG - &' Vs
(b) EcoRI 1
(c)
+ Restriction enzyme cuts the strand of DNA between the same two bases on
the opposite strands. This leaves single stranded portion or overhanging
stretches at the two ends known as sticky ends. 1
/
The enzyme cuts both DNA EcoRI cuts the DNA between bases
strands at the same site G and A only when the sequence
GAATTC is present in the DNA
Vector DNA Foreign DNA
i {
Gl Ta] Tal T T [ EAREA L&
C| |T| |T| |A] 1A] |G m,\,
i i
l EcoR1
Sticky end
AN/ \"¢TIERNEILL)/,\/,N
Sticky end
DNA fragments join at sticky ends
¢ Role of sticky ends :
Sticky ends forms hydrogen bond with their complementary cut counter part/
/they help in joining of vector DNA and foreign DNA during rDNA technology/ 1
stickiness of ends facilitates the action of the enzyme DNA ligase
26. (a) Sporozoites v,
(b) In the gut of the female Anopheles mosquito A
(¢) P: Salivary glands vz
Q: Gametocytes 5
(d) Asexual phase = In human vy 4+ 1,
Sexual phase = In mosquito
27 Differences
Divergent evolution Convergent evolution 1+1
Divergent evolution occurs when Convergent evolution occurs
same structures developed along when different structures
different  directions due to evolving for the same
adaptations to different needs function and hence having
similarities
Divergent evolution produces Convergent evolution can
homologous structures. result in analogous structures
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It indicates common ancestory It indicates similar habitat
has resulted in selection of
similar adaptive features

( Any two correct differences)
Similarities :
-both are influenced by the environment /
-both contribute to species evolution or any other valid point .

(Kindly note- compare and contrast include both similarities and differences) 1
28. (a) Nucleosome &
(b) P=DNA Q = Histone octamer Yot
(¢) Basic/ Positively charged Y2
(d)
Euchromatin Heterochromatin
1
1. Loosely packed 1. Densely packed
chromatin
2. Lightly stained 2. Darkly stained
3. Transcriptionally active 3. Transcriptionally
chromatin inactive chromatin
(1 mark for any one correct difference)
SECTION D
29. (a) The butterfly acquires this chemical during its caterpillar stage by 1
feeding on a poisonous weed.
(b) Nt+1 =Nt+[(B+1)—(D + E)],
800 =Nt + [(200 + 200) — (150 + 100)]
800 =Nt + (400 — 250) Yo+ Y
800 =Nt + 150
Nt=800—-150 =650
Comment
As the population density is increasing with time so age pyramid would be of 1
expanding population.
(c) Single huge banyan tree - measured in terms of biomass or percent
cover ,
. Y+
carrot grass- measured in terms of percent cover
OR
d) pug marks, faecal pellets.
(d) pug p v+ 1,
30. a) Luteinsing hormone /LH , helps in ovulation / induce rupturing of Bt
graafian follicles
1+1

b) Ovary : Maturation of follicles.
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Uterus : Proliferation of endometrium lining.

¢) Q- Progesterone ,

Maintains pregnancy / maintenance of endometrium 7t
OR
d) Corpus luteum, Graafian follicle transforms into corpus luteum after
ovulation 1+ 1/
SECTION E
31. A)
(a)
1
Vegetative cell Generative cell /2
It is big with abundant food Generative cell is small,
reserve and an irregular floats in the cytoplasm of the
shaped nucleus vegetative cell 1
Helps in the formation of Forms two male gamete
pollen tube
( 1/2 mark for correct names and 1 mark for the correct difference)
(b) (1)
1 = Autogamy 72
2 = Geitonogamy Va
3 = Xenogamy 72
(i)
a = by Insects or wind e
b = by Water 7
(iii)
Genetic variation, Healthier offspring,Elimination of recessive v+
traits, Disease resistance ,Evolution, no inbreeding depression,
promotes depression.
(Any two advantages)
OR
(B)
(1) P is able to penetrate or fertilise the ovum ,whereas Q and R are unable VAR VA
to penetrate or fertilise.
(i) When a sperm comes in contact with the zona pellucida layer of the 1
ovum it induces changes in the membrane that blocks the entry of
additional sperms.
1

(ii1) Entry of sperm induces completion of meiotic division of the
secondary oocyte and formation of second polar body and a haploid ovum
(ootid)
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(iv)

1
-Acrosome : It is filled with the enzyme which helps the sperm to enter
into the cytoplasm of the ovum
-Middle piece : It has numerous mitochondria which produce energy for 1
the movement of tail that facilitate sperm motility for fertilisation
32. .
A) (@)
-MALT is Mucosa Associated Lymphoid Tissue Y
-It is located within the lining of the major tracts like Respiratory or V)
digestive or urogenital tract.
(i)
Cytokine barriers — virus infected cells secrete proteins called 1
interferons which protect non-infected cells
from further viral infection.
(iii)
Enzyme Linked Immunosorbent Assay or ELISA ,ELISA is based on the
principle of antigen-antibody interaction /
PCR or Polymerase Chain Reaction , amplification of nucleic acid 1+1
(iv)
Both Bone marrow and thymus provide micro- environment for the
development and maturation of T-lymphocytes / immature lymphocyte
differentiate into antigen sensitive lymphocytes / Bone marrow is the main 1
lymphoid organ where all blood cells including lymphocytes are produced
and some lymphocytes migrate to thymus for development and maturation.
OR
B) (@)
a) H = Clostridium butylicum Y,
I = Bacteria Y
b) J= Statin A
K = Fungi / Yeast Y,
¢) L = Trichoderma polysporum A
M = Immunosuppressant /Suppress immune system in patients A
with newly transplanted organs
(i1)Baculovirus are species specific, narrow spectrum insecticidal
properties,
No negative impact on non target species like plants or 1+1

mammals or birds or fishes or Any other valid point.
( Any two point)
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33.

(A) (1) Both are sex-linked/ X-linked recessive disorder
Males usually have only single X chromosome so disease is easily

expressed.
(if)
Cross-1
Carrier woman x  Haemophilic man
XX X"y
X Xy Xty XY
Haemophilic Carrier I ili
fae i
daughter daughter r:::}htilc N?o":d-l
Ratio 1:1

Haemophilic daughter:Haemophilic son

( 1 mark for the correct genotype of the parents and 1 mark for the correct
Cross)

Cross-2

mother
why bk
%/\\/ P

-Haff:ﬁrhbc X —Haemphilic

A
o 14 3 ‘.
Kl ~Hawmophilie
"‘HMmoP do,%}d}l. ‘ P el

( 1 mark for the correct genotype of the parents and 1 mark for the correct
Cross)

OR
(B) (i) Transcription in bacteria occurs in cytoplasm of cell ,
Translation in bacteria occurs in cytoplasm of cell

In Eukaryotes transcription occurs in nucleus ,and translation occurs in
the cytoplasm.
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(i)

Template DNA
(parental strands)

Continuous 3’ \
synthesis

1/2 Mark
Newly synthesised \ 5’

3 /
strands

5 3
1/2 Mark

1/2 Mark

Discontinuous
synthesis

1/2 Mark

Note: Award 2 mark each for the correct polarity of template DNA and newly
synthesised DNA strands.

(iii)

Total nucleotides = 1000

Adenine= 240

A=T therefore T=240

A+T=480

C+G=1000-(A+T)=1000-480=520

Since C=G Therefore C= 520/2 =260

Total Pyrimidines= T+C Therefore 240+260=500

( 1 mark for the correct answer)

72%x4
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1
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7. | (C)/350% 1 1
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10. | (D) / IR AT WicRET Sfeha 1 1
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17. |19 1 813 RIS (45 + XX / 45 + XY) / I39! Z
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(B)
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20.
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b

b

Y2

b

Yot
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23.

(a)

LogS=logC+ZlogA

-
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