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General Instructions :

Read the following instructions carefully and follow them :

(1)
(ii)

(iii)

(iv)

()

(vi)

This question paper contains 33 questions. All questions are compulsory.

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

Section A — question number 1 to 16 are multiple choice type questions.

FEach question carries 1 mark.

Section B — question number 17 to 21 are very short answer type

questions. Each question carries 2 marks.

Section C — question number 22 to 28 are short answer type questions.

Each question carries 3 marks.

Section D — question number 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 number 31 to 33 are long answer type questions.

Each question carries § marks.

(viii) There is no overall choice. However, an internal choice has been provided

(ix)

(x)

57/4/2/21

in section B, C and D of question paper. A candidate has to write answer

for only one of the alternatives in such questions.

Kindly note that there is a separate question paper for Visually Impaired

candidates.

Wherever necessary, neat and properly labelled diagrams should be

drawn.
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(A) eI, JS AT YErN
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2. HHaH e UM B o1 S g 1
(A) G (TFATEEN) (B) gfvraT (Fwise)
(C) wgrfvre (drfereeirse) (D) ferft fopm
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(A) P —vishdH, Q — r3REAT, R — 3or@
(B) P—® 9@, Q- m3REATY, R — FIerEA
(C) P — ik, Q — m3TRTAY, R — TR
(D) P—3geEd, Q— m3TRUAT, R — &@
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SECTION - A 16 x1=16

Question Nos. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each.

1. In a fertilized ovule of an angiosperm, the cells in which n, 2n and 3n
conditions respectively occur are : 1

(A) antipodal, zygote and endosperm
(B) zygote, nucellus and endosperm
(C) endosperm, nucellus and zygote

(D) antipodals, synergids and integuments

2.  Turner’s syndrome in humans occurs due to 1
(A) Aneuploidy (B) Euploidy
(C) Polyploidy (D) Autosomal abnormality

3.  Which of the options has correct identification of ‘P, ‘Q° and ‘R’ in the
1llustration of ‘Central Dogma’ given below ? 1

DNA
Polymerase

replication
(DNA——DNA)

O-O-O-O-O-OOProtein

(A) P —Replication, Q —rRNA, R - Transcription
(B) P —Translation, Q- mRNA, R - Transcription
(C) P —Replication, Q —mRNA, R - Translation
(D) P —Transcription, Q — mRNA, R - Translation
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Iil. i feu fam o guie 7 STTgasiisl 1 TeTSTuET i STTIRI-h1e I FLH HIFT : 1

(A) A -, B — s<eefifeem, C — wrmhu
(B) A - raefifiem, B - g9, C — TR
(C) A — AT, B — T3, C — raefifem
(D) A - Faefifem, B — e, C — g3t

5. 39 faehed &l gfvw St = feu o fam & e wrer (&f) & S99 9 | Sie), qae (Wied)
TUT HRHYLT 1 T T ST 3 : 1

® G
(A) IEV-B, AFEA-D, HRFHII-F
(B) 3TEL-A, UEA-B, HHGE-G
(C) IEUL-A, UEa-E, SHG-G
(D) 3B, AFA-D, HRHIEA-G
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4.  Study the following diagram of Transverse Section of a young anther of an

angiosperm : 1

Select the option where parts ‘A’, ‘B’ and ‘C’ are correctly identified.
(A) A - Connective, B — Endothecium, C — Pollen grain.

(B) A — Endothecium, B — Connective, C — Pollen grain.

(C) A —Pollen grain, B — Connective, C — Endothecium.

(D) A — Endothecium, B - Pollen grain, C — Connective.

5. Select the option that gives the correct identification of ovum, morula and
blastocyst in a human female reproduction system as shown in the following

diagram : 1

(A) Ovum — B, Morula — D, Blastocyst — F
(B) Ovum — A, Morula — B, Blastocyst — G
(C) Ovum — A, Morula — E, Blastocyst — G
(D) Ovum — B, Morula — D, Blastocyst — G
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(A) A—TI,B-I,C-1I, D—IV B) A—I, B-TI,C-1, D-1V

(¢ A-III,B-1, C-1V,D-1II (D) A-IV,B-1III,C-1II,D -1

7. feu e Sereed = § g MU TR faewR % et 6 ugeH hifu - 1
O——O

(A) X —HETH YTt (B) X — g8 quTelt
(C)  Srfefmept srowreft (D) s¥fermeeh el

8.  ‘welEr (ELISA) dehteh 38 figia W 3memia & — 1
(A)  SreT yfdepdie (B) wfasH-ufiftie sr=i=rsma
(C) UTSHh Sl ==k (D) AfaSH-TIER == iR

9. ST 37 SR w8 1
(A)  INER fomm (B) 3mgw] T
(C) Tg%et fafera (D) Tehfdeh ST

10.  ‘3foeres Sefi’ forg Hami 4 3Td 8 7 1
(A) foged (@fifam) domen (B) TEHIfFeTES
(C) TS )G CEREIEL]

11. #a < ford Torga (GRIE) ® ST <hl @ =IHad gl & ? 1
(A) 2197 TorgA (GRIHEM) (B) 161 UrgA (RIHEM)
(C) X- T (shiHTE™) (D) Y -TUE (shIHIEH)
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6. Study the table given below : 1
Contraceptive / Mode of Action
Contraceptive Method
A. The pill I.  Prevent sperm reaching cervix
B. Condom II. Prevent implantation
C. Vasectomy ITII. Inhibits ovulation
D. Copper-T IV. Semen contains no sperm

Select the option where contraceptive/contraceptive method are correctly
matched with their mode of action.

(A) A-III,B-II,C-1, D-1IV (B) A-1II, B-III,C-1, D-1V

(¢ A-1II,B-1, C-1V,D-1II (D) A-1IV,B-III,C-II,D-1

7. Identify the category of genetic disorder depicted in the pedigree chart given
below : 1

O—1—0
O m ]l & m

(A) X-Linked recessive (B) X-Linked dominant
(C) Autosomal recessive (D) Autosomal dominant
8. ELISA technique is based on the principle of 1

(A) DNA replication

(B) antigen-antibody interaction
(C) pathogen — antigen interaction
(D) antigen — protein interaction

9. Homologous organs indicate 1
(A) Convergent evolution
(B) Divergent evolution
(C) Adaptive radiation
(D) Natural selection

10. The ‘molecular scissors’ fall in the category of : 1
(A) Cleaving enzyme (B) Endonuclease
(C) Exonuclease (D) Restriction enzymes

11. Which of the chromosome in a human possesses the least number of genes ? 1
(A) 21st chromosome (B) 16th chromosome
(C) X-chromosome (D) Y-chromosome
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A) A-(@, B-@), C-(@an), — (iv)

(B) A—(ii), B-(i), C-(@v), D—(i)

(C) A—(v), B-(ii), C—(@v), D-()

(D) A—(Gi), B-(v), C—@), D — (i 1

TR & 13 ¥ 16 % 0T Q1 e feu u § — S|y w1 ARy (A) a1 R H

ST (R) GRI 37foha T 211 8 | 39 941 & |al I A feu M et (A), (B), (C) 31 (D)

T 9 R I

(A) FAfHT (A) 3R HROT (R) gHT T8 & 3R SR (R), 3AhUA (A) 1 F&l =men
HIA R |

(B) 3T (A) 3R HRU (R) Q1 961 &, Tg SRU (R), e (A) 1 98t smen
TE AT g |

(C) FARTHeE (A) WEI 2, T HR (R) Td & |

(D) SAHLA (A) TeTd 7, Td R (R) T2 |

13. IfHeReA (A) : TASHS Wa: Fidehid S aTel AR 7T shiaH e g | 1
HRUT (R) : TASHE SATHAR U Gohre! HITEHTSAT H 1T 14 & |

14. 3fReA (A) : TTHR HATTSHTHI hl 3Teh! WIS (ATISHR) T Tehid (Ude) TR Hdiz | 1
HROT (R) : T (W) Tersft amfersehr o 3171 safea R afoTfreh SURiT i & TeheT 2 |

15. 3ReReA (A) : 31T <6t Teh 1T sharet “faem aneft’ s g €t wwifir &1 e 2 | 1
ST (R) : 51 T STSfHamur Te S @ie Hid g 3SR STshT 1 TR i 8 |

16. SAfReM (A) : B Tofi aritferfaes—aat § o o o1 fifire e gar g | 1
HWOT (R) : 3= TN & STail shl 3ATeeh ol ohl JTeRhdl i1 § |
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12.

13.

14.

15.

16.
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Given below is a list of some commercially important products in column A,
whereas in column B are names of source organisms :

Column - A Column - B
Bioactive Products Source Organisms
A. Cyclosporin — A (1) Streptococcus
B. Statins (11) Trichoderma polysporum
C. Streptokinase (111) Penicillium notatum
D. Penicillin (1v) Monascus purpureus

Select the option where the product and their source organisms are correctly
matched.

A) A-(@), B-@), C-(@i), D-(@v)

B) A-(@i), B-@G), C-@Gv), D-(@)

(C) A-(@Gv), B-@i), C-(Gv), D-(Q)

D) A-@@), B-@Gv), C-@, D-(au) 1

Question Nos. 13 to 16 consist of two statements — Assertion (A) and
Reason (R). Answer these questions selecting the appropriate option given
below :

(A) Both (A) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) are true and (R) is not the correct explanation of (A).
(C) (A) is true, but (R) is false.

(D) (A)1s false, but (R) is true.

Assertion (A) : Plasmids are autonomously replicating circular extra-
chromosomal DNA. 1
Reason (R) :Plasmids are usually present in Eukaryotic cells.

Assertion (A) : Patents are granted by government to an inventor. 1
Reason (R) :Patents prevents others from commercial use of an invention.

Assertion (A) : A given fig species can be pollinated only by its partner’
wasp. 1

Reason (R) : The wasp pollinates the fig inflorescence while searching for
suitable egg laying sites.

Assertion (A) : Some aquatic ecosystems have inverted biomass pyramids. 1
Reason (R) : More energy is required by the organisms occupying higher
trophic levels.

57/4/2/21 11 WAAMAAAMAAAAAAAAAAAAA P.T.O.
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SECTION - B

What is artificial insemination in ART ? Under what conditions is the person
medically advised to go for it ? 2

Why does a patient of ADA — deficiency require repeated infusions of
genetically engineered lymphocytes ? Suggest a possible permanent remedy. 2

Study the graph given below that represents the changes in the thickening of
the uterine wall in women X’ and women ‘Y’ over a period of one month :

A

Wall thickness
\
\
\
\
1
|
b

Times (days)

What does the graph with respect to woman ‘X’ and woman Y’ indicate ? Give
suitable reason. 2
(a) Biodiversity hotspots cover less than 2% of Earth’s land area. Strict
protection of these areas can reduce the rate of ongoing extinctions.
Explain.

(b) Name any two hotspots in India. 2
(a) Differentiate between grazing food chain and detritus food chain. 2

OR
(b) Explain Brood parasitism with the help of a suitable example. 2
SECTION - C

With reference to flower colour two independent crosses were made, one
between true breeding garden pea plants and another between true breeding
Antirrhinum plants. Write the phenotypes of their F,-progeny. Justify your

answer giving reason. 3

Draw a well labelled diagram of sectional view of male
gametophyte/microspore of an angiosperm and write the functions of any two
parts labelled. (Any four labels). 3

13 P.T.O.
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24. (a) () T 3T 9 I TW ferfan faeht 3nfveaes gxaan i guis 78 2

(i) 39 S o1 Yo fohH Tehr foha ST @ 2
(iii) 9 U1 o e 8 T 0L o1 S |1 3T THI(d gran g ? 3x1=3
Frera
(b) fcraft 319] <t =T 1 ARRET o TRt fepeel =R sl bt AHifeRa HifvTe | 3kt
A Fehid I Ieh@ SHITTT | IR FHHTUT hi ATl IR o A1 g | 3

25. freferiad & ursfidt Sqati 6t ftret =1 Seor@ Hife -
(a) Siferes 3care & fmfor o
(b) T % T H
(c) TEmrEf grar e § 3

26. ‘A’ DNA ‘B’ DNA

l | )
W

1l

EcoRI
IR SR &0 1 G ST @i i J3d g RS |

(a) s ‘A’qUEs ‘B’ & 9™ fafEu | 1
(b) BRI (EcoRI) gHI 9= 7T “Yfet=gr” =i feafaw | 1

(c) SHRISTRI AfTgm 1 Tohet Tl T HTedT 7 | $8eh SWIT GANTS ST & 3o &g g
areft uftare st w1 avi i | 1
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24. (a)

(b)
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(1 Name the group of drugs whose skeletal molecule is shown below :

(1) How are such drugs consumed ?

(i11) Name the human body organ affected by the consumption of these
drugs. 3x1=3

OR

Draw a schematic diagram of an antibody molecule and label
any 4 parts. Mention their chemical nature. Name the cells which
produce them. 3

25. Explain the role of transgenic animals in :

(a)
(b)
(c)

Production of Biological products
Studying diseases
Chemical safety testing 3

26.

‘A’ DNA ‘B’ DNA

Sl
il

EcoRI

J

(@)

The schematic representation as above is showing the linking of two DNA
fragments.

(a)
(b)
(©)

57/4/2/21

Name ‘A’ and ‘B’ fragments. 1
Write the ‘palindrom’ recognised by EcoRI. 1

Where does EcoRI cut the palindrome ? Write the events followed
thereafter to form a recombinant DNA. 1

15 WAAAMAAAAAMAAAAAAAAAA P.T.O.
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29. HMTAT: Gebrgoh! HINTERISTT T LUAT 3] o I Teh ITREA FohTS hl 37Td ofamg 8,000
JfFeiersed Bt 8, 3a: TG & 9 det STRCAT T g ot gt & gt 8 | g
IS ITREAT & 3N TR % 400 UTeAUerss AT A b IR o foI¢ T8 haa
AT 1200 FfFeTaersed & a1 g |

(a) T ¥ IRad B9 9Tel 3TREAT Iedtg 1 A1 foifigu St 3fad: 400 dieflierzsd

Tl STHAT 37T T FITROT (FATIGROT) HAT 8 | ST ¥ 39 YR o AT 6

I o ToT ITerRft wsiew 1 9 fafau | 1

(b) 39 YshH T A1 forget =men ST feeh g1 8000 =ffFeriesed aret EuAT
Ieifed g aTen wenfd STREAT 1 i gar 8 St 400 It ST et
TTATILTSE ShT TUTAOT (FATIAT) AT # | 2
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27. How do the following organisms act as bio-fertilisers ? Explain.

(a)
(b)
(c)

28. (a)

(b)

Question

Mycorrhiza
Anabaena

Rhizobium 3

Whose skulls ‘A’, ‘B’, and ‘C’ are shown below ? Which of the two are

more similar to each other ? 2

Name the (1) ape like (i1)) man like primates that existed 1.5 million

years ago. 1

SECTION - D (Case Based Questions)

No. 29 and 30 are case based questions. Each question has 3 sub-

questions with internal choice in one sub-question.

29. Generally, in eukaryotic cells the average length of a transcription unit along
a DNA molecule is about 8,000 nucleotides, so the RNA product of the

transcription is also that long. But it only takes about 1200 nucleotides from

the above RNA product to translate average sized polypeptide of 400 Amino

acids.

(a)

(b)

57/4/2/21

Name this RNA product transcribed from the DNA that subsequently
translates into a polypeptide of 400 amino acids. Mention the enzyme

responsible for transcribing this type of RNA from the DNA. 1

Name and explain the process the RNA molecule transcribed from 8000
nucleotide long DNA undergoes to be able to translate a polypeptide of

400 amino acids. 2

17 WAAAMAAAAAMAAAAAAAAAA P.T.O.
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(c) TIhRSTTH (TeIHehgl) AT JhNIH (ohst) § DNA IeRed WehH § Imidd
JTRTAT ITAERST st T forfau | 1
Ao
(c) T STEHehl TT Fehrsil hITIRRT H TG TJA § L T Io0i@ hifT | 1

30. fr=faRaa ufesg i dfeu :
THfseat fg 3Tmame | Tadl & SO0 19T ST TRt i 3Tirehan s o foTu foshfira gt 8 |
iiferfoskfersit 1 gama & for St o Sfad-g Sk e foremt 9% wa & & s qen
S sreehl g @I T Sfdeei o deH ¥ faenféd 8 @ | I8 A dfgd 9t gafedi & gig
wfoew (Se) H aftefea gar g |

= 7T ¥ feu TTu wwfte gig Tshi 1 ST hich STITH T o I ARIT :

Oy

Ay ' (N) —

g (t) —>
(a) Jg T ‘A’ T ‘B’ i 4g=THT | 1
(b) 3eiE HIE foh T H foreg T oI SRTA Ll 2 AT $HehT Haw o FaTsy | 1
Jreran
(b) afg sk ‘A’ Y 37uen gig T B 1 wlaed quiar & | 9fud RO gR %
ATFETAT g I | 1

() (1) THFI T T Ik e “aradfess (@enef)” g 3w ?
(i) TR X H AHe gaise (SEE) & el | gl 4 © S |1 o5k gauE g9g |
S7ferep TTEfies B 3N 7 1+1
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(c) Write the number of RNA polymerases involved in the transcription of
DNA in a prokaryote and eukaryotes. 1

OR

(c) Mention the difference in the site of transcription in a prokaryote and
eukaryote cell. 1

30. Read the following passage :

Populations evolve to maximise their reproductive fitness in the habitat in
which they live. Ecologists suggest, the life history of organisms have evolved
in relations to the constraints imposed by the biotic and abiotic components
of the habitat in which they live. This gets reflected in the population growth
pattern of all organisms including humans.

Study the population growth curves shown in the given graph and answer
the questions that follow :

z
&
2}
=
[®]
o
g
8
g
=
2,
o
[a W
Time (t) —>
(a) Identify the growth curves ‘A’ and ‘B’. 1
(b) Mention what does the dotted line in the graph indicate and state its
importance also. 1
OR
(b) Growth curve ‘B’ shows a different pattern from that of growth curve ‘A’.
Justify giving one reason. 1

(¢c) (1) Which one of the two curves is more “realistic” and why ?

(1) Which one of the two curves is relevant in present days with
respect to human population in our country and why ? 1+1
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31. (a) () Torell &t (W TTe) & 3T =isk o ffarRaa Srereenati <t samea Shif
(1) Fgemd /e
(2) YhIT TTEwAT
(3) @Te TR 3
(i) AT =k <l TET FHS (TR TNER e & foTy stcrterss dgmes gl wehd
B | I Y 39 A W HEHAd & 7 31U I o U § T wrvr faflge | 2
Freran
(b) () e § yor &% fae ¥ gl Yo %1 e @@l g & 7 giee
T e SIS H YT <h1 iRt %1 9 ST | 2
(i) U gt & yor & foepmr o fafrey =it <61 yor % qofa: afts 29 a6l
SHIEATIAT T TTHI(hd Tt S4TST | 3

32. (a) TISE % AHE IR § wferse B % THT T i 39k YOS UgH § Sl 9T doh
e sk T U9 HIFT | 5

YA
(b) () uHE § aAtEn W et faRay aur s i o6 T sifiereror feas
PR ST B & ? 2%
(i) AT TTEAEt & Sfie Fsh i ifieh STEEATHT o TRY B | 386 01 8 b
o TN} kT GUH shIFTU ST ek I8 9T Ish TRH i o (T IR BT 2 | 2%

33. (a) i feu Tu ASHIHS I HT AT Heh 3 e T J941 & I foafau
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SECTION - E

Explain the following phases in the menstrual cycle of a human

female :

(1) Menstruation

(2) Follicular phase

(3) Luteal phase 3

‘A proper understanding of the menstrual cycle can help

immensely in family planning.” Do you agree with the statement ?

Provide reasons for your answer. 2
OR

Why does endosperm development precede embryo development in

angiosperm seeds ? State the role of endosperm in mature

albuminous seeds. 2
Draw a labelled diagram showing the different embryonic stages of
a dicot plant, upto a fully mature embryo. 3

Describe the life cycle of HIV from the time of its entry into the human

body till full blown AIDS sets in. 5
OR
(1) Write the symptoms of malaria in human and explain what causes
these symptoms. 2%
(1) Describe the different steps in the sexual mode of reproduction in

the life cycle of a malarial parasite from the time of its initiation
till where it is completed and ready to start a fresh cycle. 2%

Study the schematic diagram given below and answer the questions
that follow :

21 P.T.O.
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ELEE
E%@ () TIMT T MITRCAT @ § X @ ‘X’ H) Yauidr ! Tg=1-T | Ieoi@ hifore fop
AT 6 TR UTAUrse @er § 3 foha it 37t SiIg ST Hehd & 31
7 | 1%
(i) FUTO EIHEO) % U IR Whe, T Tfduehe (TERhISH) T 36
3T 31ee 1 T Tetfau freent 718 =hig #ar & | 1%
(iii) 3TTRAD V] & AR H SRS HITT | I 37 Sl JERE HH Hi
STTITIHAT F1 Bt & 7 2
JrerE
(b) () T TEd foR T Hifseht JRaddT (FBehet Tct THIER) i a8 1 = feam
87 1
(i) 39 o <t rfieafa & STHafE SmaR 6 S FHif | 2
(iii) T THIT SR THSTEY foh AT Sl (ITeT) T T HiTehl Sawdal (Rrehet
Tt TATERT) et s (Fdf) fohd Tehr Ut 81 Hehdl @ | 2
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() Identify the polarity from ‘X’ to ‘X’ in the mRNA segment shown.

Mention how many more amino acids can be added to the
polypeptide that is being translated and why. 1%

(i1) Write the initiating codon for translation, its anticodon and the
amino acid it codes for. 1%

(i11) Explain the charging of an adaptor molecule. Why this molecule
needs to be charged ? 2

OR
(b) (1) Why is sickle-cell anaemia, a human blood disorder so named ? 1

(1) Explain the genetic basis that results in the expression of this
disorder. 2

(111) Work out a cross to explain how normal parents may have a sickle-
cell anaemic child. 2
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