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General Instructions:

Read the following instructions carefully and follow them :

(1)
(i)

(iii)

(iv)

()

(vi)

(vii)

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.

Each 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.

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

Each question carries 5§ marks.

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

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

for only one of the alternatives in such questions.

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

(x)

57/5/1/22

candidates.

Wherever necessary, neat and properly labelled diagrams should be

drawn.
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1. T Thol SH ST Ueh & ST forRIveh] oh! STToeferd sl Fafa il g 38 %ad & - 1

(A) FgITeiel (Aediaa JTefiet) (B) gsiHT aumIfa
(C) rqut yurferan (3sheefie SiftE) (D) siguTerar

2. 219 serHrEm 6t B aret safaa § ufterfara weor § 1
() Wrege Sy (i) Afrermafrs gien shist
(i) 3Tl ST (v) TRy
frefetiaa foehedt H & GEt foehed 9T
(A) (11) dA1 (1v) B) (@), (1) AT 1v)
(C) (1) a1 (111) (D) (@) aqAT (1)
3.  HEMH S TRt o fou e Aistreres feaur s Seqor Hifsre 1
EEk
Sor Hifee
A T FI Y51 I STETT]
o hITIhT-5oa § Eier &
m%ﬁﬁﬁlﬂ’lm% |
FHYL h NG T IR TS Gelifeid dehieh sl Tg=HT |
A) g JUT) (B) 318.3.37%. (IUT)
(C) s 5i.wH. 31, (ICS]) (D) S8.3AE.TH.4. (ZIFT)
4.  3EORUA MIEH & ST 30 g |Tfad FohT ST & 1
A) IR, (RBC) (B) gt (WBC)
(C) fiamY] TshiHd IR (D) ferTo] Tshiea iRt
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SECTION - A
Question Nos. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16 x1=16
1. A single gene that controls the expression of more than one trait is said to
show 1
(A) Multiple allelism (B) Polygenic inheritance
(C) Incomplete dominance (D) Pleiotropism
2. A person with trisomy of 215t chromosome shows 1
(1) Furrowed tongue (11) Characteristic palm crease
(i11) Rudimentary ovaries (iv) Gynaecomastia

Select the correct option, from the choices given below :
(A) (1) and (v) B) @), (1) and (1v)
(C) (1) and (111) (D) (1) and (11)

3. Observe the schematic representation of assisted reproductive technology
given below : 1

Egg

Injection Needle

K

Sperm being injected
into the cytoplasm of the
egg using a fine needle

Holding tool

Identify the most appropriate technique depicted in the above diagram.

(A) IUT (B) IUI
(C) ICSI (D) ZIFT
4. Interferons are proteins secreted by 1
(A) RBC (B) WBC
(C) Bacteria infected cell (D) Virus infected cell
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5. dEAHc o Sifeeh IR o SR haehd ag3tl & TS SHATIST hl SATefl &l T3 % 38

HEAT & — 1
(A) Tl 3Ih (B) Tl
(C) wfshfa A (D) EEEH YR

6. TR I SOFIBRIGE (AU T ) GRIT JUaRhd SITAT i @+ & deH # Ffafed o
T D G HA TE R ? 1
(A) EITAT ] A 52 ThT¥ H <@ 311 9ehal ¢ |
(B) Zruu st forn SRR fop v wepTer ® <@ S Tkt € |
(C) 3efifeam sivTss SINRITA SITAT 1 G2 Tehr=l H @ ST Hehdll ¢ |
(D) zefifeam st AR ST b1 qUeTT TehTt | <@ ST Hehal © |

7. U qitaeAT foes T hie T Ifche T57 % Yo I Terdt | Hier hie THIR HYH i

AT AT & T5TEeh hRUT I8F 1T &l SI1d &, 38 had & : 1
(A) e () BYH (B) % T
(C) e IFHHTH (D) e A

8. =l feu T forat 1 Ueh STasiSil o HuId YOT-<h1¥ o F&I ATHIR i T : 1

A A — Iu9, B — 3YSH HE™ HIRER, C — WS Jfdeam@m i,
D — Wfies Yoray g (PEN)

(B) A — 3mydE WEE HIN, B — FHW, C — WUHs youN FHgh (PEN),
D — 31qusT Sfeamdid hIfTehl

(C) A — 3Uys fqeamia S, B — Tafieh Yoy Hgeh (PEN), C — 3y
g™ HITHT, D — I

D) A — U TR BRI, B — JoS, C — UYL Ifqemama Hifes!, D — s
YOI H5eh (PEN)
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5. During biological treatment of sewage, the masses of bacteria held together

by fungal filaments to form mesh like structures are called 1
(A) primary sludge (B) flocs
(C) activated sludge (D) anaerobic sludge

6.  Which one of the following statements is correct in the context of observing
DNA separation by agarose gel electrophoresis ? 1
(A) DNA can be seen in visible light.
(B) DNA can be seen without staining in visible light.
(C) Ethidium bromide stained DNA can be seen in visible light
(D) Ethidium bromide stained DNA can be seen under UV light.

7. A phenomenon where a male insect mistakenly identified the patterns of a
orchid flower as the female insect partner, and tries to copulate and thereby

pollinates the flower is said to be : 1
(A) Pseudocopulation (B) Pseudopollination
(C) Pseudoparthenocarpy (D) Pseudofertilisation

8. Identify the correct labellings in the figure of a fertilised embryo sac of an
angiosperm given below : 1

(A) A — zygote, B — degenerating synergids, C — degenerating antipodals,

D - PEN

(B) A — degenerating synergids, B — zygote, C — PEN, D — degenerating
antipodals

(C) A — degenerating antipodals, B — PEN, C — degenerating synergids,
D — zygote

(D) A - degenerating synergids, B — zygote, C — degenerating antipodals,
D - PEN
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(A) X — Fger gvrEt
(B) X — HgaH AT
(C)  Afot gorreft
(D) 3fert aroTeft

10. b YITeieh b SIHT bl S8 ‘A’ | TUT 3ok Gafd IcATE 1 &8 ‘B’ H <11 =T @ | Skl

TEt firer shifsre | 1
A B
S ERI

a. o (i) p-AFEEES

b. ‘Z’' S () e gTHTS

c. ‘aSH (iii) THTN

d. ‘y' S (iv) grETHEES

T ferehea gfiw :

fershem -

a b c d
A @© @y @ @)
B) ) @ @ @)
(©) ) @ av) @)
D) () @v) @ @)
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9. Study the pedigree chart of a family showing the inheritance pattern of a

certain disorder. Select the option that correctly identifies the nature of the

trait depicted in the pedigree chart.

(A)
(B)
©)
D)

O

o
ﬁéé

Dominant X — linked
Recessive X — linked
Autosomal dominant

Autosomal recessive

1

10. Match the following genes of the lac operon listed in column ‘A’ with their

respective products listed in column ‘B’ :

B
Products
(i) PB-galactosidase
(i1) lac permease
(i11) repressor

(iv) transacetylase

Select the correct option :

A
Gene
a. ‘1 gene
b. ‘Z gene
c. ‘a’gene
d. ‘y gene
Options :
a b

A @O @ @@ @)
B) (i) @)
©) () @

D) (i) @v)

57/5/1/22
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Tl. Ife T § S IHift & ares 8, a1 398 IT BH drelt Jdid § 570 9 & 39 IR %
Eﬁﬁaﬁﬂﬂm% 1
A 25%
B) 50%
©) 75%
D) 100%

12. 3fe foreht Stfirerem $ehts o IS o9 § ATZISH &RehI 1 30 5' — ATGAATG — 3' 3,
Tl STREd STRTAT H §TReh] b1 TIhH BT — 1
(A) 5'—AUGAAUG -3
(B) 5'-UACUUAC -3
(C) 5 —-CAUUCAU - 3'
(D) 5'-GUAAGUA -3

TR EEAT 13 € 16 % 1Y, Q1 e e Y & — T Toh o1 AR (A) TUT G 1 R
(R) g 3ifepa foram 7o B | 39 91 & GEl ST A few mu wBiEh (A), (B), (C) 3 (D) T &
TR ST :

(A) AR (A) 3T HR (R) SHI @& 8 3T HR0T (R), 31RhaA (A) s Tt o1 sl
2l

(B) fihem (A) 3R %R0 (R) GH1 &t 8, g 0T (R), 3frehe (A) i Tt sme 2
HATR |

(C) AfTheM (A) W&l 7, T SRl (R) T & |

(D) 32 (A) ToTd ], 9% SR (R) TE 2 |

13. IRHUT (A) : UgH T TeAeqvr (M) 7, S =gt o RO BT R | 1
SR (R)  : UFEE U fowmyy @ feent smgafies wered e & St i < wfore
TA B TTHCATR |
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If both the parents are carriers for thalassaemia, the chances of an afflicted

child to be born to them is : 1
A 25%

(B) 50%

©) 75%

(D) 100%

If the sequence of nitrogen bases of the coding strand in a transcription unit

1s 5' — ATGAATG — 3', the sequence of bases in its RNA transcript would be 1
(A) 5 —AUGAAUG - 3'
(B) 5 —UACUUAC - 3'
(C) 5 —CAUUCAU - 3'
(D) 5 —GUAAGUA -3

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

below :

(A) Both (A) and (R) are true and (R) is the correct explanation of (A).
(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A).
(C) (A) 1s true, but (R) 1s false.

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

Assertion (A) : AIDS is a syndrome caused by HIV. 1

Reason (R) : HIV is a virus that damages the immune system with

DNA as its genetic material.
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14. IAHA (A) : 0Geh M (T6=M) H AT YT JTREAT h Tohal @l 8§ Th

farfertor afshar 310 Sean & fa sudifers (M) #ad 2 |

SR (R) ;T U (16) |l A hITTehT H 37 qLeh SIUAT hl @ISt Y

TR B A2 |

15. AR (A) : uferl # gafa o foi faio g B g |
SR (R)  : T HAPHH BId & Srelieh ATET faHgmmeh! Bict 2 |

16. IARYA (A) : TR SRl aTen e fue forR Ygd g & |
SR (R) ;ST <hl TEAT 3k B o TRUMTHEEEY Hol Sid T § |1 ¢ |1

17. (a)

(b)

forfererar & sef) 3t 2 |

g -g
“fereT TRt STl ShT STUETT STERTSTT SISt <hl 31fereh SrirdT ¢d 8 |7 2 hIuT ¢d §U

YA hl FrEETaar fag K |
HYET
IogAYH o Teh ATH T Ush T h Scoid shifru |

\

18. 5-G AATTC-3
3'—CTTAATG—5'

(a)

(b)
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14. Assertion (A) : In molecular diagnosis, single stranded DNA or RNA

tagged with radioactive molecule is called a probe. 1

Reason (R) : A probe always searches and hybridises with its

complementary DNA in a clone of cells.

15. Assertion (A) : In birds the sex of the offspring is determined by males. 1

Reason (R) : Males are homogametic while females are heterogametic.

16. Assertion (A) : Communities that comprise of more species tend to be

more stable. 1

Reason (R) : A higher number of species results in less year to year

variation in total biomass.

SECTION - B

17. (a) “Farmers prefer apomictic seeds to hybrid seeds.” Justify giving two

reasons. 2
OR
(b) Mention one advantage and one disadvantage of amniocentesis. 2
\!

18. -G AATTC-3
3'—CTTAATG—5'
(a) Name the restriction enzyme that recognises the given specific
sequence of bases. What are such sequence of bases referred to as ? 1
(b) What are the arrows in the given figure indicating ? Write the result

obtained thereafter. 1

57/5/1/22 13 WAAAAAAAAAAAAAANAAAAAA, P.T.O.
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dt

iy T (N)
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(a) 3 afeufoi w1 aum e fas o 5 steiftad gfg o3k ‘A’ den 3fg % B’
qYa § |
(b) T K = Fefm/fefiawar g ?

20. TTHGIAMGE o G G T hid & N FhE YebR eo1i=rd B1d & ? ST ShIfT |

21. Ff¢ Y¥aehd SICIT @S H &R TSH 31% &, d1 36 TS H HIgeHH &Rl JATRIA
gfererd &R BT 7 ST hife T3 31 fou mu I ae fohe TR ugd |

@ug -1
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.9, S| S wfsh 31 KR
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2. c d BIEIECD
3. e HTFFARANA-A f
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19. Observe the population growth curve and answer the questions given

below :

Population density (N) —»

Time (t) —»

(a) State the conditions under which growth curve ‘A’ and growth curve
‘B’ plotted in the graph are possible. 1

(b) Mention what does ‘K’ in the graph represent. 1

20. Explain how are plants benefitted by their association with “Glomus
species”. 2

21. 1If the base adenine constitutes 31% of an isolated DNA fragment, then
write what will be the expected percentage of the base cytosine in it.

Explain how did you arrive at the answer given. 2
SECTION - C
22. Identify a, b, ¢, d, e and f in the table given below : 3
Sl. No. Organism Bioactive Molecule Use
1. Monascus purpureus a b
2. c d Antibiotic
3. e Cyclosporin A f

57/5/1/22 15 WAAAAAAAAAAAAAANAAAAAA, P.T.O.
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(a) IR (Zifeher) &1 B S fafareran sfiasor &1 6t smen it 2t 2 |
- ATERT T 37U & U SHh] SRS i T 1 JATE a1 ] 7 ST I |
JAYdT
(b) () U uiRafes R (Tt ww) s fefa s g 2
(i) wrfifefoes fifrs “Her @er 1@ Ioter’ 3R 1 3l Tehdl & | AYfed
3CTEXUT <! TETIAT & YA hl AT 4G HIfT |

(a) RS S F1 8 ?

(b) wauE H weft URSHE ST U O s T § e S 9Tt URetet =] 1 71
fetfag |

(€) TR R feaRay foreh foru 37 Sigat o1 fwfor fra s 2 |

I HerhT o WY hl afci i IR § 10 U (RIEETM) g, A1 38 YoTdI qn
IS § U oh! G faRau | 799 Tohm g Hareht H Ueh YUIIIY QT ISl ST & SHeh
am ferget e Hif |

(a) EITAT 1 UfcRhe 1o IHehT T TETE T Toh A1 7 Fiot Ffaiehe 19 fg-oma & i
BT ?

(b) “vfceprdi fg-vma o e Sfdehdiad T oSl W Had, qe1 gall 9t SFEdd Bl
2 |7 IS &) ) GErIdr 9 SIRe hifvu |

Fehrgeh AT H Tt shgeh IREAT (hnRNA) ¥ Ui SRR g0 3TREY (mRNA) %
TSHHUT <hl SAREAT ShITSTT | ShifITehT T T8 TshHYT Thal T~ BIdT & ?

forea STl foreiod <Rl NG S 31 ATHHT oL T8 @, 98 J8ad: HHd ThaTehaTdl s S0

2 | W o9 gHg foramshaml hl smen KIS s S foeod i @i @ % fou
IAERN £ |
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26.

217.

28.
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(a)

(b)

(a)
(b)

(c)
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Tropical regions harbour more species than the temperate regions.
How have biologists tried to explain this in their own ways ? Explain.

OR
(1) What does an ecological pyramid represent ?

(i1)) The Ecological pyramids may have an ‘upright’ or an ‘inverted’
shape. Justify with the help of suitable examples.

What are transgenic animals ?

Name the transgenic animal having the largest number amongst all
the existing transgenic animals.

State any 3 reasons for which these types of animals are being
produced.

If the cells in the leaves of a maize plant contain 10 chromosomes each,

write the number of chromosomes in its endosperm and zygote. Name and

explain the process by which an endosperm and a zygote are formed in

maize.

(a)

(b)

Why does DNA replication occur within a replication fork and not in
its entire length simultaneously ?

“DNA replication is continuous and discontinuous on the two strands
within the replication fork.” Explain with the help of a schematic
representation.

Explain the processing of heterogeneous nuclear RNA (hnRNA) into a

fully functional mRNA in eukaryotes. Where does this processing occur in
the cell ?

The world is facing accelerated rates of species extinction largely due to

human activities. Explain any three human activities responsible for

accelerated rates of species extinction.

17 WAAAAAAAMAAMAAAAAAAAAA, P.T.O.
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Q. No. 29 and 30 are case based questions. Each question has 3 sub-
questions with internal choice in one sub-question.

29. In a human female, the reproductive phase starts on the onset of puberty
and ceases around middle age of the female. Study the graph given below
regarding menstrual cycle and answer the questions that follow :

SECTION -D

-
[
gl
E g K
2 g FSH LH ——
S — N ]
-+ \
@ Developing Regressing
B Developing follicle Mature follicle corpus luteum corpus luteum
Ovulation
L
o
SS9 ‘
Eg
SE NS
s]
2 Progesterone
3
g
&
w
&
T
s
)
Days =
11 13 5 17 19 21 23 25 27 29/1
Menstruation Follicular phase Luteal phase Next cycle

(Proliferative phase) (Secretory phase) begins

(a) Name the hormones and their source organ, which are responsible
for menstrual cycle at puberty. 1

(b) For successful pregnancy, at what phase of the menstrual cycle an
early embryo (upto 3 blastomeres) should be Implanted in the Uterus
(IUT) of a human female who has opted for Assisted Reproductive
Technology (ART) ? Support your answer with a reason. 1

(c) Name the hormone and its source organ responsible for the events
occurring during proliferative phase of menstrual cycle. Explain the

event. 2
OR
(¢) In a normal human female, why does menstruation only occurs if the
released ovum is not fertilised ? Explain. 2
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30. Ta=feiRad ufteee sl geet 31 feu e ot & 3o forfiaw -

“e ovt Swrkfeatia (gifueher) faespmosfiar e U Tost AT e % 3U w9 ¥
T X T & | Hes shi Tofy=T SiTfoil Asi § STed |1deh U hall Wl g Foeeh il
Ik AT T U A H E1Y GHT 9Sal 2 3R Ife a8 Sifed a9 91d & a1 3 Sfiaq am=
& fotu 3curfed g0 (5ic) & foru i o o sremed 81 Sird & foreres wror Ty 1 e

T T AT & |7

ISHIfeTE 6 3G FATEAT 1 A ferfgu S o8 yawr i € — (1) g9d R A
(ii) TTET 7% loTeh IR H |

Teh HehiHd HIGT U7/%c7i97 o oh1ed o B S1¢ T H Holtn T o fiyeteqor
uftetfera =1 T8 8id 7 U HRor g | g 6 T % @ e 3 R
uftafara i |

(a)

(b)

(b)

(c)

31. (a)

(b)

57/5/1/22

YAl

HANET < Wt & T HA 6 oG HGT L/erisr Heosd H &M dTell TRE1l o1
3IeoRg HIfT |

HTeT O71%crio o e TohEt 3T H=aT ISTIld ST T T 36 TATehTTsh ohl AT
foarftge freres o8 Uemges B |

@)

(i1)

(iii)

@iv)

@)

(i1)

(iii)
@iv)

qig - ¢
FAMTT TaTgsh pBR 322 1 IoHIcHS o s fefaiad Wi =
Jmifehd $IT (1) Bam HI ®ue (2) tfufafem gfqqelt sfiw (3) ‘ori’
(4) ‘rop’ S |
‘rop’ ST <t ¥fireht faRaT |
Teh SN HaTeeh H U fagdeh SUied g | I8 Al Jsh i fohg
TehT TTIerd ST ?
FATT HTgshl § SorEr fagaes 61 e favm ffskrar (sFasHa
SIUFNIT ) i 31T T i & ATt 3 2

AYAT
3 FAHM T AFMHh A1 fARaw ST qameg o 919 i TSi I THT Hleh
3G 30 (VSR I T L AT |
39 Hargeh 1 AW foaflen fFesh 3w g o fafte S 61 o
(qamep) W | T M < fotu femarm wman 2 |
Y (F9) qen gfd-31ef (VhEE) 3Tedu ford Jhr s i & 7
JATAThA: AN TeTeh < T H USHa St i el 18 91d ?
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30. Read the following passage and answer the questions that follow :

“Mosquitoes are drastically affecting the human health in almost all the

developing tropical countries. Different species of mosquitoes cause very

fatal diseases so much so that many humans loose their life and if they

survive, are unable to put in productive hours to sustain their life. With

the result the health index of the country goes down.”

(a)

(b)

(b)

(c)

31. (a)

(b)

57/5/1/22

Name the form in which Plasmodium gains entry into (i) human
body (i1) the female Anopheles body.

Why do the symptoms of malaria not appear in a person immediately
after being bitten by an infected female Anopheles ? Give one reason.
Explain when and how do the symptoms of the disease would appear.

OR

Explain the events which occur within a female Anopheles mosquito
after it has sucked blood from a malaria patient.

Name a species of mosquito other than female Anopheles and the
disease, for which it carries the pathogen.

SECTION - E

(i) Draw a schematic diagram of the cloning vector pBR 322 and
label (1) Bam HI site (2) gene for ampicillin resistance (3) ‘or?’
(4) ‘rop’ gene.

(i1) State the role of ‘rop’ gene.

(i11) A cloning vector does not have a selectable marker. How will it
affect the process of cloning ?

(iv) Why 1is insertional inactivation preferred over the use of
selectable markers in cloning vectors ?

OR

(i) Name the nematode (scientific name) that infects the roots of
tobacco plant and reduces its yield.

(i1) Name the vector that is used to introduce nematode-specific
genes into the host plant (tobacco).

(i11) How do sense and anti-sense RNAs function ?

(iv) Why could parasite not survive in a transgenic tobacco plant ?
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32. (a)

(b)
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(i) S IBRTY] 1 T SR $Heh fohral T W <1 ATHIThA <hITSTT, GAT 3ok
T fafgu |

(i) THa St § fopet 37eTo] o U ¥ 1M YRR gy fvem ey 7 | SR
faftgw |

YT

(i) hadt AHifeha Tl <t TErrd o e fgefiemst e o yor < uftge i fafa=
T3 o1 JTfirferEr HifSu |

(ii) YUTATY ST forehT® YUT o T § UEet BiaT @ | =ARETdar &g it |

33.
}
E w3 TE EA RG]
A
RERIEWACNLED
(a) SRBfd o WTehfceh st fafi= el & 2 2 |
(i) 3R T H EITT 7T Tehfcreh 0T <h TR i TE=THT |
(i) FIUE T SRR o TG et (FIct) @I dTel AN T TThideh 0T
I Tt I ShT 3Tve 3Afereh B T | e Hife |
(i) HHESANT HEhAT e 6l T h! QT Hehdl & | Tsh 3CTET hl U@l &
T HITC |
AYAT
(®b) (1) B T SH T -3 T & foqu 35S qen 32P w7 IuA & fhar ?
T HIFTC |
() 37 9= § F=fefaa & mew fafee
(1) Gftsror qur
(2) HAIHZ
(iii) SRR 37a H 3h g foru e sk 61 fafa |
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32. (a) (1) Draw a diagram of a human sperm. Label any four parts and
write their functions.
(i1) In a human female, probability of an ovum to get fertilized by
more than one sperm is impossible. Give reason.
OR
(b) (1) With the help of labelled diagram only, show the different
stages of embryo development in a dicot plant.
(1)) Endosperm development precedes embryo development. Justify.
33.
Lt
<
5
=
2 White Dark
g Winged Winged
s moth moth
-
j<b)
=
g
=
Z
Phenotype / Trait
(a) Natural selection operates in different ways in nature.

(b)

57/5/1/22

@)

(i1)

(iii)

@)

(i1)

(iii)

Identify the type of natural selection depicted in the graph
above.
In England after industrialisation, the population of dark
winged moths were more favoured than white winged moth.
Explain.
Anthropogenic action can enhance the rate of evolution. Explain
with the help of an example.

OR
Why did Hershey and Chase use 58 and “2P’ in their
experiment ? Explain.
State the importance of (1) blending and (2) centrifugation in
their experiment.
Write the conclusion they arrived at the end of their
experiment.
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