™ college

. [m] 4% [=]
Series : XY1ZW ; SET ~ 2
E H
[ e
. -9
RGEE Q.. Code D 1/1/ 2}
Roll No. -
w{egiefl -1 HIE DI IT-EHI D
T@-T8 T 3739 forg |
Candidates must write the Q.P. Code
|H H| ‘ |||| ” || |“ ||HI‘ | |‘| on the title page of the answer-book.
L ] * o
e NOTE
I P S w o b | aHA-= o ﬂ'@ﬁ (I) Please check that this question
T3 23 21 paper contains 23 printed pages.
(II) F9 9 H oA 76 S0 T9-T1 4 33 WA | (I)  Please check that this question
2 paper contains 33 questions.
(II1) SRA-9A T gTfed 819 <61 AR fgu T w1 - [(I1I) Q.P. Code given on the right hand
T3 I T qheqmeff W_W * Tg- side of the question paper should be

written on the title page of the

answer-book by the candidate.

IV) mew%@mgawﬁqsﬁ, (IV) Please write down the serial
IF-YfRrehT H TYT T W I H1 hAh number of the question in the
s R | answer-book at the given place

before attempting it.

(V) ¥ WRA-9F 1 e & ot 15 fime +1|(V) 15 minute time has been allotted to

oy feam T g | Y- 1 faqm t@ﬁg read this question paper. The
¥ 10.15 s R 9@ | 10.15 S99 @ question paper will be distributed at

5 10.15 a.m. From 10.15 a.m. to 10.30
10.30 & T wfemeff SRA-TA I a.m., the candidates will read the

TG JR 3E A b GNE o W‘W question paper only and will not
T ohl3 I G feA@ | write any answer on the answer-
~ book during this period.

Ts3 W o |

4 ~

[w] 5[]

e S e @)
BIOLOGY (Theory)

fefRa aa7 : 3 wue 3ferad 37 : 70
(ime allowed : 3 hours Maximum Marks : 70/

57/1/2 1|Page E¥E P.T.O.
769-2 Fae =


https://www.collegebatch.com/exams?utm_source=pdf

@ collegebaitch con

[T e
REforfee RESTT @1 STye Tigq 3K 37T T HHoT :
() STFT-TTH33 Fo7 & | Gt 5o7 37f7ard &
(i) Y¥7-97 919 @S] 7 [958 — @S &, &, T, G A& /
(iii) @UE &H— Fo7 G&IT1 T 16 7% TgIAHcHIT JHR & J97 8 | J9e F7 1 375 13 |
(iv) @S- Fo7 G 17 @ 21 T 3717 Tg-IF07 FbI 3 J97 & | Fedah J97 2 371 &7
g1
(v) @S T — 597 G&I1 22 T 28 7% oTg-IF0T YR & J97 & | o9 597 3 31 AT & |
(vi) TS H — F77 G&IT 29 T 30 G- TENIRT 597 & | Yoo F97 4 351 %7 8 | 558 39-
971 5 G U 37-397 7 3aRF 97 HT 7397 1797 T & |
(vii) TUEF— Yo7 &I 31 G 33 T -39 JHR & Y97 & | Y% Y97 5 3Bl 18 |
(viii) ¥Fo7-97 & GHF faaeq 781 1697 77 8 | T, F& 3o & HaRE 967 BT J1aeT
1a9r 7277 8 | g2 1 57 yl 7 @l Uk yeT 7 SR 7@ 8
(ix) &7 & I gieanfera qientefar & forg s Fv7-77 8 |
(x) T8 H&! ATTHTF §l, TTH-GeR IR 3ferd &G & Tl 7 F918 T 18T |

gug -

T TET 1§ 16 qh Tgferehed T R o U9 & | T T4 1 37 1 & | halel Teh fdehed
B HE ® | ot forered o1 =3 ot 3T feafigu |

1. Hifga IS & A qun ‘B’ 8 wshfyd ger (frgdh) o &1 gt oht ferweiwor fepam | 38 5 aform
=1 Tehie fopar
TR T A : Tl 40%, TR0 10%, 15l 45%, A5 5%
&1 T B : Tl 5%, shU 35%, HIEfed 15%, AT8esT 45%
Sulich g1 Tt B firedt 3§ famren o gu et feforfaa 9 & forw ferepeq o Wt wepr & gk
TR ?
Q) frgdi- A’ 1 foeres et firgdl- B <t amer it 2 |
B) fagdi-A’ 1 fome et figdl- B <l smen s 8 |
(C) QI ¥ forere 31 G ThHEAM 2 |
(D) T4 A a1 BH 8 ferered 7€ g2 |

2. HHRIG: WU 1 ST Bl & —

(A) 53T 10 HAEshHIeT (B) 10 ¥ 15 HTEshIHIET
(C) 259 50 HTZhIHIET (D) 50 ¥ 100 HTFhIHIT
57/1/2 ~ 2|Page (=15 =]


https://www.collegebatch.com/exams?utm_source=pdf

@ collegebaitch con

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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(C) =geTd () JTeeeT, YIehlT JTaee, TSI JTaT, Srefl Sreee
(D) Yh YTere T, STl ST, Fded (TSHerd) ST, STgie Jree
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(A) $FREY = 4; SA1eEY = 16 (B) $FIRREY = 9; SfHIerET = 14

(C) HHIRREY = 4; SRR = 8 (D) HHIREY = 4; AR = 9

JTNCAT STR&T (RNA) TR < G ! G (Fearsgiford g7aprrarr) < i gfaief s
T OB § |

3tera ferehe ot = HifsTe fores grr T &1 weh foh 3TuT taendt fomm wepr e ferar Sran 2
(A) GAHMH h THITRUAT, s EHTGRT FohH o1 TG |

(B) HAHH % LUAT o fcrehel1E 1 STETRIT T |

(C) g o ST o IeIEH sl STFUTI HET |

(D) Y % TAT & Ffcrehe 19 o TG T |

T AT GE hl HifET T H ATSLISH! &I T 35H 5' — AATGCTAGGCAC — 3'% |
79 ST g IIRId ‘m-3TREAT | TSI &Rehi 1 Tl 31shY €M+ aret faehed o1
T HIFT |

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

Teh feh fodeh fuar guifer &, wes Ut &t & w1y faare star 2 fomeht grar guifer qen foarn
A= 5 ATl 91 | 39 et % fehae wferera g Foriy g 7

(A 25% B) 0%

(C) 50% D) 75%

anygfies e % T § fafafea ame gg@ | am v (yehed) afftifed 8 | aee
forehTa o Wl 3TshH dTel foehed 1 T

(A)  FEITEFT —> FH Faed —> FRZANTIGT —> FH1 GIITa

(B) INLANTIET—> 5171 FFeq — FEgee — g1 dfiag

(C)  IEATIHTT —> TIIEIHT —> grifFdmT — & g

(D) & RHaeg — NGANTINTT—> FF1 dfaerag —> R
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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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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.

Globular

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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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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gafd : 1
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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 11
Parents : 44 + XX >< 44 + XY
Gametes : 22 + XX 22+ 0 22+ X 22+Y
L= |

O Cleaprr-ises -

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

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

Generationlzé |J__|__O é)__D

Generation 1T : d) ® |j
0 O O

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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Pst BamH I
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Pvull
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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

29, (a) EcoR I—Cla I _Hind IIT

Sal 1

Pyu IT
Explain the importance of ‘ori’ and ‘rop’ in the E. coli cloning vector

shown in the above given diagram.
(b) Daifferentiate 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. TIH QAT YT AT YW FA sl TaIRa & it T g 7§ et 8 3R g
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5'— GAATTC - 3'
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(c) Toufed ar e fafia g g 7 3ehT yftrept 1 Seorg T |

26. TASHITEIH o Sa sk o Teh W1 b 9 3@ g0 <9I T 2 -

SHeh] T hlsh FTeARad Te1 o 3R feifgu

(a) HTET UAIhelS Aot H TASHITSIH HehHuT <h! 38 37T o feiRgu fgd o8 m=a 1
ST BT & |

(b) e Sfa w1 e 3R fee el gea= g g ?

(¢) Teuwmu famr @ qmeRa P qen ‘Q w1 TeeHeR fefg |
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OISR o 9 ferfaw |
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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

development
\ s

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 ?

(c) 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.

57/1/2 ~ 15|Page =5 P.T.O.
[



W collegebatch con

27. STl aut AT fene ) fadeshrd gormr Rifs |
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27. Compare and contrast convergent and divergent evolution.

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

(a) Identify the structure shown in the above figure.

(b) Identify the labels P and Q.

(¢) Write the nature of histone proteins.

(d) Distinguish between Euchromatin and Heterochromatin.

SECTION -D

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

29. 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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(b) If population density at a time t + 1 is 800, Emigration = 100,
Immigration = 200, Natality = 200 and Mortality = 150, calculate the
population density at time t and comment upon the type of age
pyramid that will be formed in this case.

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

(¢) What is the difference in a method of measuring population density
in an area if there are 200 carrot grass plants to only single huge
banyan tree ?

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

30. Study the graphs given below for Case 1 and Case 2 showing different
levels of certain hormones and answer the questions that follows :

Case 1 Peak

Follicular Luteal Phase
Phase

Case 2 Peak Q

Follicular ' Luteal
Phase Phase

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

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

Student to attempt either sub-part (c) or (d) :
(¢) Name the hormone Q of Case 2. Write one function of hormone Q.

OR

(d) Which structure in the ovary will remain functional in Case 2 ? How
1s it formed ?
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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 :

Cells of the

corona radiata

Zona
pellucida

Perivitelline space
(1) Compare the fate of sperms ‘P’, ‘Q and ‘R’ shown in the diagram.
(11) Write the role of Zona pellucida in this process.
(111) Analyse the changes occurring in the ovum after the entry of sperm.
(1v) How acrosome and middle piece are able to play an important
role in human fertilization ?
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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, J, ‘K, ‘LU 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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