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

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

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

(d) Homologous Ancestry

For Questions number 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct

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

(a) Both Assertion (A) and Reason (R) are true and Reason (R) 1s the

correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) 1s not

the correct explanation of the Assertion (A).
(c) Assertion (A) i1s true, but Reason (R) 1s false.

(d) Assertion (A) 1s false, but Reason (R) 1s true.

13. Assertion (A): The Covid-19 virus has a shorter life-span and evolves into

new strains at a fast speed.

Reason (R): RNA being unstable, mutates at a faster rate.
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14. 37997 (A) : SITAT ITHAY o foI¢, Teh IR & G0 (FNT) ST TaerT
HTeh IU TUThd B¢ AR o IGoseHh GUs § dI¢ <d & |

FRU(R):  HHE S H 9T 3 x 107 &R I fiyeid § 3 10 I
1 Hel JHHA o (=) 9gd &l ATk 3 |

[

15. 37497 (A) : Sa-TasHidg Yeil-9ild JHd & Tob Idq™ T0F H TihL3TieH 6l
feRaT STferT Sfiferd 2 |

HRO(R):  URUN L0l oh dileh HEHASHA! ATMAAl ol @AM b TolQ
3Uh (THY) &l & |

16. 37YFY7 (A) : B A 31HF I doh 2ISHhiee BATd @&l |

FRU(R):  HIcHIHe 2% AR 8 Hgi¥d HISH dd1 Sl g’ BT 31id
4 gaY T B |

wis g

17. (%) U AGdsisll (USIEAH) § T JHBIGWG & TdhE o TshH ol ATEH
ShITTT |

(@) 39 T IHPIGUG o I & &1 S(HT AT & ? 2

18. (%) TUH T TEYMI o A foigu {584 9Ra § S=g 3Icq1ed hl dehdleh ol

forehiéra feRaT |
(@) 39 doh-ish H Tk THE THgI=d ohl ST shifag | 2
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14. Assertion (A) :

Reason (R) :

15. Assertion (A) :

Reason (R) :

16. Assertion (A) :

Reason (R) :

For DNA sequencing, the total DNA from a cell is isolated

and converted into random fragments of relatively smaller

s1Zes.

Human genome 1s said to have approximately 3 X 10” bp

and the total estimated cost for sequencing is very high.

Biologists are sure about how many prokaryotic species are

living now.

The conventional taxonomic methods are not suitable for

identifying microbial species.

Mary Mallon continued to spread typhoid for many years.

Salmonella typhi generally enters the small intestine

through food and water contaminated with it.

SECTION B

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

an anglosperm.

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

18. (a) Name the two institutes which developed the technology of biogas

production in India.

(b) Explain the main principle used in this technology. 2
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19. i Sigl & BRI i 9799 3@ gry a1 =™ 2 |
/ 9 \
() TR ATA H G 3c9TGehl a9l & HIHTER Siidi bl Yg=T-T |
(@) 39 AER AT kI =0 L g R Teh grifeiaes fuiiie s=1 dehd @ ?
379 I HAA H HIOT oY | 2
20. (%) To=ft ffshaar (s7eFd STUERIEGIE) AN WU i 98dHd ol
U fafe (3U) 7 | 39 iy i =men i | 2
AT
(@) TohEl T o AqTHS AL o @R o1 ¥ U8 &l 3ehl 989 H Tt
JTINTS SIUAT Jreifirehl fohel JehR HERI &, SATEAT hiftwT | 9
21. 22 I, 2022 I, JHFAH IUE H A (3N ) hl 3358 =AU 73 |
Y HAT T YIS & SAfdeh dUT ITSifaeh 9eehl W US4 dTdd Teh 3TcUhIcioh
dell Ush Sreehlicieh Y9I b1 3ZE ShifoTU | 2
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19. Given below 1s a food web that involves nine organisms.

(a)

(b)

20. (a)

(b)

N

NN/
NG,

Identify two producers and two carnivores shown in the food web.

Is 1t possible to make an ecological pyramid depicting this food

web ? Give reason in support of your answer. 2

‘Insertional inactivation’ 1s a method to detect recombinant DNA.

Explain the method. 2

OR

Explain how recombinant DNA technology is used to detect a

disease even before any clinical symptom appears. 2

21. On August 22 in the year 2022, 3358 fires were detected in the Amazon

rainforests. Write one short-term and one long-term effect of this event

on the biotic and abiotic components of the environment. 2
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22. A% o Uh I <hl Ug¥al 9§ ffciiad gafse qreaiier -fspanatt shi samen
q'%“i‘i'QQ: 3
() oS (FS) YLSIterd
(@) WEMUHIET &1 T8-faeg
23. (%) 39 IR H AT W fiflgy AT dereh s 94T Sl GshiHd hidl @ |
qiel o 39 9T o1 91 o fiifew 59 98 dshita &wdr 2 |
(@) 39 HiH ok MHAV H Y&l o I F/a72I/RFH Rl IUFNT b Hld @ ? 3
24.
HO
H
N~CH,
HO"
() IUYH TEHS LT I SV HH del S o dail ol 91 IRy |
(@) i 35 iU Tg ! VHiTCd THg ¥ Jiaemiyd o {1 S af g4 Th
heal fsheeett AMfieh ITH BIaT 2 | 39 ik o1 911 foigu |
(1) 39 FIfreRl o YThides @Id &1 9M fIaT |
(") 1 % 3H Ha ol GHd IR W IS4 Il FIHheh JHEl i Ioecid
hITTT | 3
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SECTION C

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

example each : 3
(a) Brood Parasitism
(b) Co-evolution of mutualists
23. (a) Write the scientific name of the nematode that intests the tobacco
plants and the part that it infests.

(b) How 1s Agrobacterium used to protect tobacco plant from this

attack ? 3

24.

HOY

(a) Name the category of drugs represented by the chemical structure

given above.

(b) If the methyl group 1s substituted by acetyl group we get a bitter

crystalline compound. Name the compound.
(c) Name the natural source of these compounds.

(d) State the harmful effects of this class of drugs on the human body. 3
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25. (%) SIfo o YTehideh a0 & fagi< sl =AU &9 € TR fomam T 2,

Ui MYk SHalaTHIeE! H 389eh! $® HHISA ! Yg=H hl 8 | T8
U Qqﬂﬁ":l'faﬁ 1 Ioci@ T |

VN

(@) ogfk 1 H o™ % el ihd gl sl M fol@sht 39!

[N

5

[

(1) STfdd o fohEag § UgaHl T HHSAT i ATYHD Siid o= gr

i N, WO

gae™ o feheal el dlehl ol Iodd hHIfSU | 3

26. (®) (1) Tt gohrgehl HIfIER T fohdd TR & TRTAT Gicmis 91T SITd
3 ? 3g@ hifgu foh IAH U HH-ET AT Yieqms fowmmf

hgehld AT (hnRNA) &1 Tei@H Hidl g |

(ii) mRNA % ®9 H %hgeh d a8 31H ¥ g8 hnRNA H g ad
deATd TIRgU | 3

HAAT

(@) fordt Y SIfsepT | <hger <hl aftfufa i 79T 39 37eT & ST &

o\

1Tk ) hIl3eh]

AeTs Sgd 3ieeh Bidl 8 | GHATSY foh Teh Hehrgohl (Ioh

T I8 98 SIUAT hd Yehve Bidl & | 3
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25. (a) Darwin’s theory of Natural Selection is widely accepted but some
limitations have been i1dentified by modern biologists. Mention the

limitations identified.

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

times.

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

of evolution are explained in modern biology. 3

26. (a) (1) How many types of RNA polymerases are there in a

eukaryote cell ? Mention which one of them transcribes

hnRNA.

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

nucleus as mRNA. 3

OR

(b) The length of DNA in any cell is far greater than the dimension of
its nucleus. Explain how this enormous DNA 1s packaged in a

eukaryotic cell. 3
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27. THmiaRad |iem gehdl s foega g A AIRgU qem g9y foh ke =E o6l
FHTAhH H 3ehT ITINT forl TohR Hd @ : 3
() Sf.3AT3.U%.4.
(@) |8.315.U%.4.

() AT

28. b ©l (AME TIGT) H JHAS (JEMC) hi ATl o Tehlvl 9 (3LUHH) H
IRY BIhL U H STaU99 (AT ) deh <hl JTAT o1 99 HERo it | 39

GRH S H gH Tl IEdHl bl SIred shifag | 3

Wls Y

1T J97 FHT-STTIIRT J97 & | T &1 GIEHgas 76T 3K 15T 7T 971 & I
AT |

29. T YNER =l o difedi b o Teh JuIFTd (AHARIR) foshl bl =1 aemaed
T T ST T™AT 8 | IE ohl ST <hifou a1 39k A= feu U gyoAi & I

TIRgU |
fd 1 B —W A

fdn Q¢ QD E Ly

Eﬂ@‘ III :G:( ; :H:O l :.I:

(i)  dIEel 9 & JATER H1 I8 fIhR felT-vgera g SAan Aferft sk
gt faehR 8 ? 3199 3T o FHYT T R0l g | 1
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28.

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

Baby’ programme : 3
(a) GIFT

(b) ZIFT

(c) IUI

Trace the journey of a zygote from the isthmus of the fallopian tube up to
its implantation in the uterus of a human female. Highlight the changes

the zygote undergoes during the course of its journey up to implantation. 3

SECTION D

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

answer the questions that follow.

29.

57/3/3

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

questions that follow.

Generation I ‘B’O—- ‘A’

(Generation 11 O‘C’ O‘D’ 3Dk R
Generation III ‘G’m T

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

reasons in support of your answer. 1
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(i) oI I§ Ueh TIYTS! foeh @ 31T IHTe faer 2 2 1
(iii) = ¢, ‘D’ a1 ‘H’ & AHIesy faigy | 1
(iv) (%) 9 & D T aH= BN ¥ 9918 Bl &8, al 3Tehl T b 34
feh X & TEd 84 <hl IYTeddT TehaHl & ? i
SOECI
(iv) (@) g AT ‘B’ 39 TR <l HaTE® &, al 3ehl Tl o 36 T & U
29 hl GuTIdT =T 2 ? 1

30. = feu 7u 97 | Uk WSk TISSAISTT k1 Stia- =sh eI 73T & |

EA?
- \ HIedl 3
ot T QIS
_—

Fredl 8 - o -
qdd
ehHd
BT 3

Sl

() 38 WSIE &1 9 foffgw S ot X | it Y 3 SOEaid g e |0 7
(i)  Fohd H YLSHEl H BH Il gitEdHil sl fARgy | 1
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(11) Is it a recessive or a dominant disorder ? 1
(111) Write the genotypes of the individuals ‘C’, ‘D’ and ‘H’. 1

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

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

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

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

IEA?

female

<«—— Anopheles mosquito
bites

female
: >
mosquito ‘v
bites ‘B’ '
infects
the liver
= S 0 / :Dr
00 O<)
J RBC

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

host Y. 1
(1) Write the changes the parasite undergoes in the liver. 1
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(iii) 9 Jg§ TSIl ATA Th IR H TS Hidl g, df 3°H 8 a1

IiEdl 1 Iod iy | 1
(iv) () & TN X, Tshidd WISl Y’ & Th TR ITH Hidl &, dl 398
(TSt |) BH a7l IREdHl ol Iceid hifaig | 1
SO

(iv) (@) TTSHh o Siiad dsh ohl TohE €T H TXNT Y’ ol T o A0

1 AT Bl 8 2 M 1 TH AT Gk AU h {oIU IR
3TIY &1 oh1 94 fiiRkgu | 1

©is

31. (%) UH Gy @& fU dF1 YR o IIREAT I I HANTEAT
(t-RNA), TH-3TRCAT (m-RNA) dT 3TR-3TRCAT (r-RNA) bl 3TTe9ehdl
gl 8 | AHHhrgiohdl H I Hvayul <l Gisham H ek <hl YfHehT <6l
ST Iy | 5

HAAT

(@) UH GuHES] HeX o B Sl 9l Ao Uig 1 HohUl GHHS didd oS

Tl S Tl O ST T
()  F, 9¢l & |uTiad duyEy (BFIEEY) ad1 SHuEd (SiHeE)
feTiRgu |

(i) Hed % 3 FIHl 1 Ieor@ HifSe Seht F, 96t g giee 5% |
(iii) F, 9 &1 HHEREY IM b HHEH HIHICEY & AW Aigd

Ty |
(iv) F, ®dld @RI 39 T FHehl qUT HIGT YHbI % SHIEY
(Sfrersy) fafem | 5
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(11) Write the changes the parasite undergoes when it enters the RBC. 1

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

takes 1ts blood meal from infected host Y". 1

OR

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

symptoms. 1

SECTION E

31. (a) Protein synthesis requires the services of all three types of RNAs,
namely t-RNA, m-RNA and r-RNA. Explain the role of each of them

during the process of protein synthesis in prokaryotes. 53

OR

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

homozygous dwarf pea plant with yellow seeds.

(1)  Write the possible phenotype and genotype of I, generation.

(11) State the laws of Mendel that are proved true by the F,

generation.

(111) Mention the F, phenotypic ratio along with their possible

phenotypes.

(iv) Write the genotypes of the male and female gametes produced
by F, progeny. 5
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QIS SITAT TEIeh! o gy H HHfIRgd 91 o I fIlgu 5

(i) r3TU YRNfEhl % U wiisHe &l U Hgw@qul 91|
I HAT Al 8 ? TASHSH i hal H fdeil & Hehd
2 2 (13 q |ra fafau)

(i) AT HaTgsh H ‘ori’ AUT II-ARY {=@eh hl YfHeh! <hl SATE
ShiTeT |

(iii) “Ufdeed TSIfFUs & foAT r-SiuAu Yrenfieh T8 & dehdt |

HA <hl FATEIAAT &g hifeu |

aTerdT
Bt-8cl 9T YT Aefafaa Is1 & 39 SIS 5

1) T STaREhd: ®UGNG HUE HI HAA hl YT ToRAM
Bt-shuTd <hl HH ITHT T TH-g hid @ ?

(i) UH a FIel & a1 fafigu st Bt-sta-fas @ gt oima 2 |

(iii) Bt-sa-faw & sRIfaty ki e v e g Bt-sia-fas
hIel ! dl AR a1 & 9= 39 SIaTY] hIT3TehT bl IHTIAd &l hidl

fS9d I8 9T 1T &

(i) YU ATl o Teh YRGFT YUY H hrgehl qAT hIISIRIST
shl SIGEAT T JUF <hIFT |

N\

(i) T IR & T I Uehd o ToIw qdt qrgat g foshfera el
<h| ST QIQEFQ :
(1) TS (AT a9 TSTaqsdt GLATT, ST el Tkl

ha

(2)  TIEA i UehAT, = FSIaqsdl YL i &l 5

AT
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32. (a) Answer the following questions with respect to recombinant DNA
technology : 5

(1) Why 1i1s plasmid considered to be an important tool
in rDNA technology ? From where can plasmids be

isolated ? (Any two sources)

(11) Explain the role of ‘or’’ and selectable marker in a cloning

vector.

(111) “r-DNA technology cannot proceed without restriction

endonuclease.” Justify.

OR

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

(1)  Why do farmers prefer to grow Bt cotton crop than genetically

unmodified cotton crops ?
(11) Name any two 1nsects that are killed by Bt toxin.

(111) Explain the mechanism by which Bt toxin kills the insects but

not the bacterium which possesses the toxin.

33. (a) (1) Describe the arrangement of nuclei and cells in a mature
embryo sac of a typical angiosperm.

(1) Explain the devices the flowering plants have developed to
prevent the following types of pollination :

(1)  Prevents both autogamy and geitonogamy

(2)  Prevents autogamy, but not geitonogamy 5

OR
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(i)  HHE % gy H =iaigd

(1)
(2)

el hITSTehTU

o

SIEIRCINEL

N s o

(i) M

AT RIS H IAehl Y{{HehT ohl SATEAT SHIfT |

N N N

SlelitdA, Alls

& STITETd

T ShISTRISTT dAT T2l ShISTERIST o6 eI TH~<
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(b) (1) Write the specific location of the following in the testis in
humans :

(1) Sertoli cells
(2)  Leydig cells

(1) KExplain the coordination between Gonadotropins, Leydig cells

and Sertoli cells and their role in spermatogenesis. 5
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