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1T [A397:

FHETTRET 145911 @1 aga FIae] & qigq 3K 371 &xed] & 9 Sy :

(i) 39 ¥97-97 4 33 397 3 | @t yo7 rfAard 3 |

(ii) T8 Y¥7-97 Giel @UsT 4 [q9if5q 8- @vs &, @, T, 90d & |

(iii) @WUEH T 97 G&IT1 & 16 TF Tglahedid (MCQ) TFR & Uh-Uh 3% & Jo7 & |

(iv) TWUE @ T J97 &1 17 T 21 7% 3fd TG-3707 (VSA) FHR & F1-31 371 & J97
g1

(v) WUE T T F97 &I 22 T 28 T TY-FT0T (SA) FHR & di7-A17 37! & Fo7 & |

(vi) TUE T H 97 G&IT 29 TIT 30 FG-SERT TAR-AR 3Hl & 97 & | Ie4% J97 7
3T-Y97 & 7T Uk 37-¥97 H AR fdheT 1397 T & |

(vii) TWUE FH ¥97 G 31 @ 33 T F15-379 (LA) JHR & qiar-giel 37H] & F97 & /

(viii) I¥7-99 H GHY [qheq 787 1597 17 8 | Tef9, @vs @ & 1 Y97 4, @S 7T & 1 J97
H Gug g &2 o 7 a9 @V T & 3 J¥ 7 Halk# [heT & JIaeT 3397 a7
g | ghemeff &1 57 yo91 7 @ fHd1 vk 397 F7 I forgTr & |

(ix) T8 BET EHTSH &, TH-FR 3K 3fad €9 G T 197 F91T 717 =067 [

«us

Yo7 G 1 § 16 7% Fglaeedid (MCQ) YR & Uh-Udh Hb & J97 & | 16x1=16

1. Tr=fafaa wspai o @ fora wshm o aftomeasy wrel dife @ g 370F g
g ?
i)  SeqieH
(i) TG I o SR T I
(iil)  STYEFV IT o TR Tada TIEH
(iv) e o fafm

(a)  Had (iv)

(b) (i1) 4dT (iv)

(c) (1), (11) QAT (1i1)

d @), (i), (iii) T (iv)
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General Instructions :

Read the following instructions carefully and strictly follow them :

(i) This question paper contains 33 questions. All questions are compulsory.
(it)  This question paper is divided into five sections — Section A, B, C, D and E.

(iti) In Section A — Questions no. 1 to 16 are multiple choice (MCQ) type questions,
carrying 1 mark each.

(iv) In Section B — Questions no. 17 to 21 are very short answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C - Questions no. 22 to 28 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D — Questions no. 29 and 30 are case-based questions, carrying
4 marks each.

(vii) In Section E — Questions no. 31 to 33 are long answer (LA) type questions,
carrying 5 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in
1 question in Section B, 1 question in Section C, 2 questions in Section D and
3 questions in Section E. A candidate has to attempt only one of the
alternatives in such questions.

(ix)  Use of calculators is not allowed.

SECTION A
Questions no. 1 to 16 are Multiple Choice (MCQ) type Questions, carrying
1 mark each. 16x1=16
1. Which one of the following processes results in the production of

recombinants in future generations ?

(1) Mutation

(ii)) Independent assortment during meiosis I
(i11)) Independent assortment during meiosis 11

(iv)  Crossing over of bivalents

(a) (1v) only
(b)  (i1) and (iv)
(c) (1), (11) and (ii1)
(d) (@), @), 111) and (@v)
57/1/1 ~~~~ Page 3 P.T.O.
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2. = fgu MU Sgawdue FEUT § g UR STfiHehgl W Tei@d WhH H
Tfehferd TIa X, Baet Y’ a1 TAeH 2’ ! IgTHT |

‘X,
3’ 5
111
5’ 3’
(Z’
€Y’
A X TRl Y TSITSH 7
(a) 9HI9h e (0) SARTAT G TS
(b) IHAEH T (p) JARTAT GRS
(¢c) IS o (o) SRTAT GieA TS
d) ITEH o (o) BT i S
3. W4 wHfte & afeufd i = fgu U A oy fiifre g fefua fomam o
2
TR
ST
ST
(a)  dl gHfe
(b) TR wHfe
(c) Y Tuftse
d) Tocqea gufse
57/1/1 ~~~~ Page 4
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2. Identify the region X’, the factor Y’ and the enzyme Z’ involved in the

process of transcription in prokaryote as shown in the schematic
representation given below.

‘X’
“ ~— 5
L1L
5’ 3’
‘Z}
‘Y’
Region X’ Factor Y’ Enzyme 7’
(a) Terminator Sigma (o) RNA polymerase
(b) Promoter Rho (p) RNA polymerase
(c) Promoter Sigma (o) RNA polymerase
(d)  Promoter Sigma (o) DNA polymerase
3. The status of the human population reflected in the human age pyramid

given below 1is :

Post-Reproductive

Reproductive

Pre-Reproductive

(a)  Declining population
(b) Stable population

(c) Expanding population
(d) Extinct population

57/1/1 ~~~~ Page 5 P.T.O.
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4. S fogm & fonfd=i 7 e TR (TR) & & §8 arefl e Td & fafise
TIAT ¥ S o I H ATHISH o T oh 3T(hS] hl Thd Hleh 1 UTH GRI
frefya foram | o1% | - fomg 9 9 Sreniyd S #7a 1 glafte (fowsi)
TYAT I G & 2

| ————

() (i) (i) | (iv)'

T H e fi gl ——
(@ fog @) (b)  fomg (i)
(¢ forg (id) d) g (v)

5. A9 Ty fou mw ¥ | W I H SR UEmsHi 1 au w9 [ H TARH % TR
i T € T 7 | FefaRaa foaekedi ®# | siH-A1 foshed THTHI W1 3 HEld

YehTIl O WA ol Tal ®9 H edl § 2
Ty I &y IT
(G577 (3%1%)
P. AT A i. T % BRI 9 FfFaaerssyd &
BT &
Q. UieeHd TwEfFas i, ST Sraoie WOUTEHR i T
AT B
R. & Ul iii. €T QU i Sear 8
S.  Yide¥d EHfFATs  iv. e i fafirse T W e 8
faheq
(a)  P-i, Q-ii, R-iv, S-iii (b)  P-iv, Q-iii, R-ii, S-i
(¢)  P-i, Q-iv, Riii, S-ii (d)  P-iii, Q-i, Rii, S-iv
57/1/1 ~SNv~~ Page 6
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4, The graph plotted below is based on the data collected by biology
students with respect to the levels of oxygen at the specific points in the
river flowing outside their city. Which point in the graph indicates the
entry of untreated sewage in the river ?

— Dissolved oxygen

—_ ~ /
2 T ) --- Mineral ions
D \ )
— N /
\ /
L ,/
—
(1) (1) (1) (iv)
Distance along River ——
(a)  Point (1) (b)  Point (i1)
(c) Point (111) (d)  Point (1v)
5. Given below are two columns. In Column I is the list of four enzymes and

in Column II is the list of functions of the given enzymes. Which one of
the following options shows the enzymes matched with their respective
functions correctly ?

Column 1 Column II
(Enzyme) (Function)
P. DNA Ligase i.  Removes nucleotides from ends of
DNA
Q. Restriction exonuclease ii. Extends primer on a DNA template
R. Taq polymerase iii. Joins the DNA fragments
S. Restriction endonuclease iv. Cuts DNA at a specific position
Options :
(a)  P-, Q-ii, R-iv, S-iii (b)  P-iv, Q-iii, R-ii, S-i
(c) P-i, Q-iv, R-iii, S-ii (d)  P-ii, Q-i, R-ii, S-iv
57/1/1 ~~~~ Page 7 P.T.O.
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6. ST IS qehrieh gIT ITed Ueh &=l X’ T <fiF 31 =ARRA 1, 2 3R 3
o ST WHEAl 1 FALIH hifwu | F=faRad § @ sH-91 foshey 39 9= X

o GYTfad ek i ol edl g ?
S=] oAtk oAk oAk
X 1 2 3
(a) 1dem 2 (b) 24T 3
(¢) 149a13 (d) <had Ak 3

7. TRO% 6 7 A FeTE Sk d9Y H WTehiaeh 90T W UshH I W@l @1 ¥ qRTiea

T I Toaehed o1 ==F hIfT

N

5wt A g=n

b
7

e 1 TéT i T g ——
(a) TARIIHRH IO — Fifeh sl e dTd TSI bl ST 90T BT 8 |
(b) Toeme aTur — Fifer DI qAT At e el ST T 90T BiAT 8 |
(c) Tesmeaes awur — wiifer @t e ATl Rt w1 ST BT § |
(d) TITHRE T — Fifeh e hl HLIH S oaTd [SIUHI T a0 Bidl
g |
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6. Study the DNA profiles obtained as a result of DNA fingerprinting of a
child X’ and three individuals 1, 2 and 3. Which one of the following

options shows the possible parents of the child X’ ?

Child Individual Individual Individual

X 1 2 3
— e

— —
— —

(a) 1 and 2
(c) 1 and 3

N

—
Number of giraffes

(b) 2 and 3

(d)  Only individual 3

7. Select the option that gives the correct description of the process of
Natural Selection with respect to the length of the neck of giraffe.

Neck length in giraffe —

Cd

(a)  Stabilising selection as giraffes with longer neck lengths are

selected further.

(b)  Disruptive selection as giraffes with smaller and longer neck
lengths are selected.
(c) Directional selection as giraffes with longer neck lengths are

selected.

(d) Stabilising selection as giraffes with medium neck lengths are

selected.

57/1/1 ~SNv~~
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8. 34 fahew &1 =3 HIGu EH 325 AN SHeh (ATG) HIRERIRT 6
A ISITU[SI S3hH I S ITel GURTeRUTT <hl Tl T i ST TR 8 |
(a) 325 (b) 650
(c) 1300 (d) 975

9. F= g ww few mu | ww 19 =) mifRus gt & 9w g e F qen
WY I H 39 IR o iU alehl 1 guren T g | 39 fashed w1 WA
Sifore e mifies JiRe o 3T SR 5 @y qE e ¥ goufad e mn

g |
&7y I &7y I1
(YR i) (7% BT TWH7)
p. TwE @ i, STSIcHSH 1 HeHA
Q. WIS 375 ii. T T I[ERIVST ST WEThTO]fsha
R. @l % A 3R iii. TR IaT i vt I AR TG
S.  Hadl iv. e e o eeroet w1 wiate s
fashey :

(a)  P-i, Q-iv, R-iii, S-i
(b) P, Q-ii, R-ii, S-iv
(¢)  P-ii, Q, R-iv, S-ii
(d)  P-iv, Q-ii, R-ii, S-i

10. f=faRea 4 9 fora fasrew § sta:@TEl ufsr =1 38 g0 @ifaa grHE doT T

% 1Y TEl & | gAd R T 8 ?
iqart ufy BIHMA T
(a) | HeIdl HIRERTE | ST facfrren i @atoll w1 forpra
(b) | 319U TEISH Y G H] FHRHT
(c) | Tlifen HIRERIT | TgioH S[RIVSHA TSRl oh1 HHREA
CREEELR Th.U4. T4, qeehid faehre &1 IEUA LT 8
57/1/1 ~~~~ Page 10
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Choose the option that gives the correct number of pollen grains that will
be formed after 325 microspore mother cells undergo microsporogenesis.

(a) 325 (b) 650
(c) 1300 d 975

Given below are two columns. In Column I the names of four
contraceptive devices are given and in Column II the modes of action of
the contraceptives are given. Select the option where the contraceptive
devices are correctly matched with their respective modes of action.

Column I Column II
(Contraceptive devices) (Modes of action)
P. Lippes loop i.  Inhibition of ovulation
Multiload 375 ii. Phagocytosis of sperms in uterus
R. Subcutaneous iii. Causes thickening of cervical
Norplant mucous
S. Saheli iv. Makes cervix hostile to sperms
Options :

(a)  P-i, Q-iv, R-iii, S-i
(b)  P-i, Q-ii, R-iii, S-iv
(¢)  P-iii, Q-i, R-iv, S-ii
(d)  P-iv, Q-iii, R-ii, S-i
In which one of the following options does the endocrine gland correctly

match with its hormonal secretion and its function ?

Endocrine .

Gland Hormone Function
(a) | Sertoli cells Testosterone | Development of secondary sexual

characteristics
(b) | Placenta Estrogen Initiates secretion of milk
(¢) | Leydig cells Androgen Initiates the production of sperms
(d) | Ovary FSH Stimulates follicular development
~ e~~~ Page 11 P.T.O.



11.  Shigd QAT SRR gRT 1972 H HBH GHA0TS 0T & Fqaged i #§ 3w foma

cIERCIGIRCICIOIE
(a) & HloTs (b)  FTTFIIT TEHEIGRITT
(c)  THIGFIRTH SHHIeT d) e gl

12. fafafea @ 9 e ffafadt Rafoaem & fafean w5 & 9@ & 9@
(faferean) = foTu gedt o ST &1 Uewe AR fou S =t g &t 2
(a) = 315 BSh (b) Gt aweaT e
(c)  Sf. JUpmUTe (d) T AT AATR

Yo7 G713 @ 16 % 1o78, 51 9 157 TT & — I574 T &l 359 (A) 79T R %1

FRU (R) ZRT 37led 13637 737 & | 37 3941 & T&l 3¢ 19 13T 718 il (a), (b), (c) 3K
(d) 7 @ g7a v |

(a) 3P (A) 3 SR (R) THT T@l & 3 SR (R), AR (A) hI
g ST LAl 2 |

(b)  SAfTHA (A) 3T HRUT (R) THT T&l &, T BRI (R), AMHT (A)
e SRS Jgt il 8 |

(c)  ANIHAA (A) HEl B, T R (R) TAd 7 |

d) R (A) TG 8, T RV (R) T 7 |

13.  379%97 (A) : TEL.T. 6T FHl & Th W Bl S Q¥ o ITAR 3G SR
ffta creEfisprett o amie saua | afa (ufase) s
EECIR

FRU(R): IRV T B |

14. 379%g7 (A): & San AR =Ro (M) 93 Fehe wEwd # wWd ¥, T®
TEITAAT T Ichte 3gTEA 7 |
FROUT(R): 99 AR (M) U Feid 8 df I ALard ol a8, e s
3TH ¥ Fie Gt Fehad & g 91l @Td & o= hiel ol
&1 IR TheST FAT o 1T hicd BiaT |
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11. The organism used in construction of the first artificial recombinant DNA
by Cohen and Boyer in 1972 was :

(a) E.coli (b)  Salmonella typhimurium
(c)  Agrobacterium tumefaciens (d)  Bacillus thuringiensis

12. Who among the following challenged the patent right granted to the
University of Mississippi Medical Centre for ‘use of turmeric in wound

healing’ ?
(a) Mr. Ajay Phadke (b) Ms. Vandana Shiva
(c) Dr. Venugopalan (d) Dr. R.A. Mashelkar
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) is the

correct explanation of the Assertion (A).

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

the correct explanation of the Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

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

13. Assertion (A) : A patient of ADA deficiency undergoing treatment for
gene therapy requires periodic infusion of genetically

engineered lymphocytes.

Reason (R): Lymphocytes are immortal.

14. Assertion (A) : A cattle egret and grazing cattle in close association is a

classic example of commensalism.

Reason (R):  As grazing cattle move through the field, they stir up and
flush out insects from the vegetation that otherwise might
be difficult for egrets to find and catch.

57/1/1 ~S~~ Page 13 P.T.O.
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15. S7¥HI7 (A) : AT IS # U1 foeh™ o A YOS quid: 3TH
form ST 2 |

HRU(R):  3WE, UL aol ¥F aft T-Uegfa «fisii & 3w & |

16. 3BT (A) : Ha@ FG ufewn ¥ i fowggmey (geommfes) gt 7, S@fe
T g (FHIHEH) B & |

HRU(R): el H, WG § Z qo1 W T shidiE™ 91 9d &, Jafeh - o
77 T s B 8 |

Qs @

17. = fou 7o fox @ 99a qur & foehm™ i T TGEAT hl ST T 7 | 3Hh
ey 1 fr=flad gt & 3 i

(%) To= ¥ @ 18 9Ha Yol STawen Sl 98= &L 381 AW fafaT |
(@) U gigedt 6l M= TTaeen § gHehl el safedfd &1 oo i |
() AmifeRa X AT Y’ S U T YAh I Teh-Ueh Jehd faIRaT | 2

18. (%) [efaepg T @ sfiwve o fopm fo & a1 fopm TohR 9 Afctent yourehiy
7 yferse Bt 8 2

(@) R At § 3ufedd W g (T THhT) & ufasT &1 Sea@ Hifog | 2

57/1/1 ~~~~ Page 14
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15. Assertion (A): Endosperm is completely consumed during the

development of embryo in ex-albuminous seeds.

Reason (R):  Castor, pea and beans are all examples of ex-albuminous

seeds.

16. Assertion (A) : Birds like pigeon have heterogametic females whereas the

males are homogametic.

Reason (R): In pigeons, females have Z and W sex chromosomes

whereas males have ZZ sex chromosomes.

SECTION B

17. The diagram given below shows a developmental stage of human embryo.

Answer the following questions with reference to it :

(a) Identify and name the human embryonic stage shown.
(b) Mention its exact location in the normal pregnancy of a woman.

(c)  Write one function of each of the two parts labelled X’ and Y. 2

18. (a) From which end of the ovule, and how does the pollen tube gain its

entry into the embryo sac of a Hibiscus flower ?

(b)  State the fate of the male nuclei present in the pollen tube. 2

57/1/1 ~S~~ Page 15 P.T.O.
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(Gi)  Sg-drenfehl & fafys T § 39 78w 1 Sooi@ hifau | 2

HAAAT
(@) 39 WhH I AT hHifT &Fh gRT Teh Siam] Hifeh! i g8 qiew
g oo diwau o a6 foau fggaisi gaee qon a9 g9
(IT=M) GRT & ST STl 2 | 2

20. uifeyfos Tfne (F= @) &6 Tifefas a9 & a1 Ageqol gaq1 JgH
Hd &, Tq 3Tl Wl 5 e 8 | aiifeufas fRirst 6t fohegl g st i
e Y | 2
21. P g & & o @ 9wa fova &1 graar qe9 foune <@ B | 396 YRd %

ST qT T & Aifad € | 9aRd o1 gft @ fava @ fohan wfawa 7 2
form s @ W fova & 12 wETfafay 9 § 9 U 8 2 Seoig I | 2

©us 11
22. Hhad JHCHS NG hH! TEEAT ¥, Fh1 X a9 (EcoRI) 3R SuAT ATSNH

gfdeed TEIfaes i T g g Eiuae o fmfor o 9 awon
T3 | 3

57/1/1 ~S~~ Page 16
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19. (a) (@) Identify and name the structures ‘A’ and ‘B’ marked in the

image given below :

(B)

(i1) State their importance in various biotechnology experiments. 2

OR

(b) Explain the process by which a bacterial cell can be made
‘competent’ to take up foreign DNA from its surroundings, using
divalent cations and temperature treatment. 2

20. Ecological pyramids give important information about the ecological
system, but do have some limitations. List any two limitations of
ecological pyramids. 2

21. India is the seventh largest country in the world in terms of total land
area including land and water. Write the value of the land area of our
country (in terms of percentage) of the world. Mention then, what makes
India one of the 12 mega diversity countries of the world. 2

SECTION C

22. With the help of a schematic diagram only, show in three steps,
the formation of recombinant DNA by the action of restriction
endonuclease — EcoRI and DNA ligase. 3

57/1/1 ~S~~ Page 17 P.T.O.
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24.

25.

26.

27.

57/1/1

fomr o few o Ismaeht =T s stemEm hHifse qun gefya Fefafad gt % I3
AT

O—11 @1 S

& él 2l sgf—tl it 11
O1 2* 30 4&)&1@111

(%) = # U T fomiwen TN & SI¥ST JTUHEN ? U I ok THIH H
I ST |

(@) = a8 fouwes stfenft @ SAvan fom-agers 2 o IR o Tmeda § SR
T |

() fedta it i Tafa T 1 qen 3 % guTfad SRy fifay | 3

(%) WA RIRERRT (A HIRERT) o AT TARIT |
(@) WAFaEl B T HIREHIST i al ¥ YTed fohaT ST Hehdl & ?
() |G W o ITIR B TH HIRERIAT o g ql AL fAfgu | 3

(%) TaH (Rfcere) sreg qen gan (fomme) steg § favg i |

(@) TeH 3eg o o SUaH U 1 AW forget 3ueh! same Hif | 3
R /=qY I 1 FH YGNA SHH b U Ik A1fRd HA ITER HIA H
3TN fohaT ST 8 | 39 IURIR UshH & Hed # FHfafgd i saren hifse 3
(F) wWIfHF AUF (FeAT)

(@) dfhRa A9H

(M) R AUH qUTE (WIS Tl S1geeed)

(%) oNyge FMH AHE (FdHH I o WME) o UH G AT (ATSHEH)
gastt o AW TAfgn St e 15 fferem oy qd formm o |
(@) Shered "@iedl & AR FegrenI9ie Tora aHaha 3R sl W

g ?
(M) gim Sfafor M g Raeg & = @ w fafaw | 3
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23. Study the given pedigree chart and answer the questions that follow.

O__D Gen I (Parents)

1 ] | 3&—[| Gen II
1 2‘ 30 4&) Gen III

(a) Is the trait given in the chart dominant or recessive ? Give reason in
support of your answer.

(b) Is this trait autosomal or sex-linked ? Give reason in support of
your answer.

(c) Write the possible genotypes of the children numbers ‘1’ and ‘3’ of
the second generation. 3

24. (a) Write the characteristics of ‘stem cells’.
(b) From where can one obtain ‘stem cells’ in humans ?

(c) State any two applications of ‘stem cells’ in curing human diseases. 3

25. (a) Differentiate between malignant and benign tumours.

(b) Name and explain the most feared property of a malignant tumour. 3

26. Treatment of wastewater is done in a sewage treatment plant to make it
less polluting. Explain the following with reference to this treatment
process : 3

(a) Primary sludge
(b) Activated sludge

(c) Anaerobic sludge digesters

27. (a) Name the two primate ancestors of the present day humans, who
existed approximately about 15 million years ago.

(b) According to geological records, when and where did
Australopithecines live ?

(¢) Give two differences between Homo habilis and Homo erectus. 3
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28. (&) () Toftm yr 6 ggmes S99 drenfiferat o T 6 I arelt 3
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28. (a) () Expand the abbreviations given below, used for different
modes of assisted reproductive technologies : 2
(1) ZIFT
(2) ICSI
(3) IUT
(4) GIFT

(ii) Which one of them cannot be considered as a procedure of
IVF ? Give reasons in support of your answer. 1

OR
(b) Differentiate between the following : 3

(i)  Perisperm and Pericarp
(i1) Syncarpous pistil and Apocarpous pistil

(111) Plumule and Radicle
SECTION D

29. Gene expresses itself in a cell system as a protein/enzyme. How does an
expression of gene occur in a cell system and when does it need to
occur, and how the gene expression is regulated in a prokaryote cell
system was studied by the combined efforts of Jacque Monod, the
biochemist and Francois Jacob, the geneticist. For their work on lactose
metabolism in E. coli and introducing the concept of “/ac operon” they
were awarded the Nobel Prize in 1965.

(a) Why is lac operon said to be a transcriptionally regulated system ? 1

(b) Itis said that “the lac operon has to be operational at a very low level

in the bacterial cell all the time.” Justify. é
(c) Why is the regulator gene in lac operon marked as 9’ gene ? é
(d) Draw a schematic diagram of lac operon in absence of inducer in the
culture medium of the bacteria. 2
OR
(d) Draw a schematic diagram of lac operon in the presence of inducer in
the culture medium of the bacteria. 2
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30. Study the diagrammatic representation given below of the Earth with
regions marked ‘A’ and ‘B’ respectively. Answer the questions that follow.
90° N

S e\
/ EQUATOR 0° "
\ 30° S

\ 60° S

90° S

(a) Write the observations made regarding the species diversity when
moving from region ‘A’ to region ‘B’. Give two reasons also. 3

(b) Stating the reason, mention the approximate number of bird species
recorded in India. 1

OR

(b) Name the region in the world that records the greatest biodiversity
and mention why. 1

SECTION E

31. (a) Meselson and Stahl carried out an experiment to prove the nature of
DNA replication. Recall the experiment and answer the following
questions.

(i)  Which two types of nitrogen were used by them in their
experiment and why ?

(ii)) Why did they take samples of E. coli at definite time intervals
for their observation ?

(iii) State the role of caesium chloride density gradient in their

experiment.
(iv) Write the conclusions they arrived at. 5
OR
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(b) (i) A true breeding tall pea plant with round seeds is crossed with
a recessive dwarf pea plant having wrinkled seeds. Work out
the cross up to Fy generation giving the phenotypic ratios of

F, and Fy generation respectively.

(ii) State the Mendelian principle that can be derived only with the

help of such a cross. 5

32. (a) A time-bound vaccination programme is followed for the children in
our country from their birth up to ten years of age. A graph plotted
below shows the effect of the vaccination followed by infection by the

same pathogen, and the antibody concentration in the blood of the
child.

Antibody concentration in Blood

- 1

TN f Reinfection with same pathogen

Vaccine is administered here

O 50 100 150 200 250 300 350 400 450 500

—> Days after administration of vaccine

(i) Explain why the administration of a vaccine causes an

increase in the antibody concentration.
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(i1) If the child is infected with the same pathogen almost four
months later, the antibody concentration in his/her blood

increases very fast. Explain why.

(iii) A table given below gives information about different types of

immunity and how they are attained. Identify ‘P’, ‘Q’, ‘R’, S’

and T in the table. 5
. Presence
. Type 9f PrOdl.lCtlo.n of memory Mode attained
immunity | of antibodies
cells
(1) | Natural, Yes ‘P ‘QY
active
(2) | Natural, No R Across the
passive placenta  during
pregnancy/breast
feeding
(3) | Acquired, S Yes Getting a vaccine
active during breast
feeding
(4) | Acquired, T No Getting an
passive injection of
antibodies
OR

(b) (i) What is the chemical name of ‘smack’ ? Why is the consumption

of smack considered as an abuse ?

(ii) Name the source plant and one effect of the following drugs on

the human body :
(1) Marijuana
(2)  Cocaine

(3)  Morphine 5
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33. (a) Study the diagram given below showing the modes of pollination.
Answer the questions that follow.

(i) The given diagram shows three methods of pollen transfer in

plants. What are the technical terms used for pollen transfer

methods ‘1’, 2’ and ‘3’ ?

(ii) How do the following plants achieve pollination successfully ?
(1) Water lily
(2)  Vallisneria

(iii) Flowering plants have developed many devices to avoid
inbreeding depression. Explain one hereditary and one

physiological device which helps plants to achieve this target. 5

OR
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(b) Observe the diagram given below showing the menstrual cycle of a

normal human female and answer the questions that follow :

Numbers indicate the days of the menstrual cycle

(i) What are the suitable technical terms used for the following ?

(1)
(2)
3)
(4)

Days1-7
Days 8 — 12
Days 16 — 28
Days 13 - 15

(ii)  Explain the role of ovarian and pituitary hormones during the

following time periods :

(1)
(2)

(3)

57/1/1 ~SNv~~

Days 8 — 12
Days 13 — 15
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023

SUBJECT NAME BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/1/1)

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-X, 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( ¥ ) 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.
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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.

9 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 totaling 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 totaling on the title page.

Wrong totaling 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 (O)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, 2023
BIOLOGY (Subject Code—044)
[ Paper Code:57/1/1]
Maximum Marks: 70

Q. Marks | Total
No. EXPECTED ANSWER /VALUE POINTS Marks
SECTIONA
1. | (b)/ (ii) and (iv) 1 1
2. | (c)/ X =Promoter, Y = Sigma factor, Z = RNA polymerase. 1 1
3. | (a) / Declining population. 1 1
4. | (@) / Point (i) 1 1
5. | (d)/P-(iii), Q - (i), R- (ii), S- (iv) 1 1
6. |(c)/1and3 1 1
7. | (c) / Directional selection as giraffes with longer neck lengths are selected /1/
I
(d)/Stabilizing selection as giraffe with medium neck lengths are selected. 1 1
8. | (c)/1300 1 1
9. | (@)/ P—(ii), Q—(iv), R —(iii), S— (i) 1 1
10. | (c) / Leydig cells — Androgen — Initiate the production of sperms. 1 1
11. | (b) / Salmonella typhimurium. 1 1
12. | (d) / Dr. R.A. MashelKar. 1 1
13. | (c) / Ais true, but R is false. 1 1
14. | (a) / A and R are true and R is the correct explanation of A. 1 1
15. | (c)/ Alis true , but R is false. 1 1
16. | (a) / A and R are true and R is correct explanation of A. 1 1
SECTION B
17. | (a) Blastocyst Yo
(b) Uterine wall/endometrium/innermost layer of uterine wall. Ya
(c) (Outer layer/trophoblast) ‘X’- helps in implantation in uterus/attachment to Yo
endometrium.
(Inner cell mass) Y’- gets differentiated into embryo. Yo 2
18. | (a) From micropylar end, through the synergids (filiform apparatus)/filiform (within | %2x2
synergids) apparatus guides the entry of pollen tube
(b) One male nucleus fuses with two polar nuclei to form Primary endosperm nucleus 2
and termed triple fusion, other male nucleus fuses with egg cell nucleus to form 1ox2
zygote i.e. undergoes Syngamy
19. | (@)
(i) “A; Circular DNA/Plasmid Yo
‘B’ Bacteriophage Y2
(if)(Plasmid)-Can carry foreign gene into the host cell/acts as cloning vector/has
selectable marker/ independent of the control of chromosomal DNA/ high Y2
copy number
(Bacteriophage) -Cloning vector have the ability to replicate in bacterial cells /
independent of the control of chromosomal DNA / high copy number per cell. Yo
OR
(b) Treating bacteria with specific concentration of calcium (ions)which increases the
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efficiency with which DNA enters the bacteria through pores in its cell

wall ,recombinant DNA can then be forced into such cells by incubating the cells
with recombinant DNA on ice, followed by placing them briefly at 42°C (heat shock), | ¥x4 2
then putting them back on ice.

20. | = Doesn’t take into account same species belonging to two or more trophic levels.

« Assumes a simple food chain which never exists in nature/does not accommodate a
food web. 1x2
« Saprophytes are not given any place though they play an important ecological role.

(Any two points) 2
21. | 2-4 percent 1
8-1 percent share of the global species diversity 1 2
SECTIONC
22.
15 Vector DNA 3 Foreign DNA 15
RN BHEHHE NG
1 EcoRl 1
12
= Sticky end
\ d: %6
Sticky end
12
l DNA Ligase ¥2
3
) Recombinant DNA
12
23. | (a) Recessive trait, both the parents in generation | do not express the trait yet it Yox2
appears in the progeny.
(b) Autosomal trait, both male and females have equal chances of getting the trait. Yo x 2
(c) Child ‘1’ : Aa/AA, Child ‘3’ : Aa Yo x 2
// I
(a) Recessive trait, both the parents in generation I do not express the trait, yet it .
appears in the progeny. /2% 2
(b) Sex linked trait, comparatively more male are getting affected. 72%2
(¢) Child ‘1’ : XY, Child *3°; X’ X(carrier) 722
3
24. | (a) They have the ability of self-renewal / to divide, and differentiate into any Yo x 2

kind of cell/tissue/organ.

(b) — Inner cell mass of blastocyst / umbilical cord / Bone marrow
(or any other correct source) 1
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(Any one)

(c) Diabetes treatment via forming islets of Langerhans,
Restoration of vision by injecting stem cells, to treat rheumatoid arthritis, reduces | % x 2
pancreatic cancer, to treat genetic disorder like cystic fibrosis, spinal cord injurie,

heart disease, any other correct application 3
(Any two)
25. | (a)
S. | Malignant tumor Benign tumor
No. 1
1 Cells grow very rapidly and Comparatively slow growth and remain
invade and damage the confined to their original location and do
surrounding normal tissue. | not spread to other parts of the body
2 Show metastasis Do not show metastasis

(Any one difference)

(b)* Metastasis

» Cells from these tumors slough off and reach distant sites through blood,

wherever they get lodged in the body they start a new tumor there. 72 %2 3
26. | (@) Primary Sludge: All the solids that settle down, during the primary treatment of Yo x 2
sewage water.

(b) Activated Sludge: Produced during the secondary treatment or biological Yo x 2
treatment of sewage, primary effluent + aerobic microbes flocs (bacteria and
fungus) — get converted to a sediment whose BOD has reduced significantly.

Yo x 2
(c) Anaerobic sludge digesters: Large tanks where activated sludge is treated with
anaerobic bacteria which digest the bacteria and fungi, and produce a mixture of CHg, 3
H>S and CO»/ Biogas
27. | (a) Dryopithecus, Ramapithecus YotYs
(b) Time period : 2 million years ago Y
Place : East African grasslands Ya
(©
Homo habilis Homo erectus
Brain capacity Brain capacity 900 cc
between 650 — 800 cc Ya
probably did not eat probably ate meat
meat. Yo
3
28. | (a) (i) (1) ZIFT : Zygote intrafallopian transfer.
(2) ICSI : Intracytoplasmic sperm injection.
(3) IUT : Intra uterine transfer.
(4) GIFT : Gamete intrafallopian transfer. Yox 4
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(i) *GIFT 1
*GIFT allows the eggs to fertilize and develop in the fallopian tube/ IVF places | %
a directly fertilized egg (zygote) into the uterus/ in vivo fertilisation is involved in

GIFT.
1
OR
(b) (1)
Perisperm Pericarp:
Persistent nucellus in some The wall of ovary develops into
seeds wall of fruit.
1
(if)
Syncarpous Apocarpous
fused pistils. free pistils.
iii)
Plumule : Radicle :
Future stem/ terminal part Future root/ terminal 1
of epicotyl / shoot tip of part of hypocotyl /
embryonal axis root tip of embryonal
axis 3
SECTIOND
29. | (a) In presence of lactose repressor protein dose not bind to the operator region (O) 1

and allow RNA polymerase to transcribe the operon.

I I

In absence of lactose repressor protein bind to the operator region (O) and prevent
RNA polymerase from transcribing the operon. 1

(b) Presence of Permease enzyme coded by gene ‘y’ is required that allows lactose to
enter the cell for switching on the operon / so that lactose enter inside the cell. Ve

(c) ‘1’ stands for ‘inhibitor/ this gene transcribes repressor protein which binds to
the ‘operator’ site and switch off the operon. Ve

(d)
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B/ 7 ~ :
U i D’ L@l Z [ y L a In absence of inducer 1h x 4
l Repressor binds to the operator region(o)
N and prevents RNA polymerase from
Repressor mRNA | (ranscribing the operon
| &
<
Repressor
Y
OR
(d)
| P ] i l P ] o I -.a | ¥ J B | In presence of Inducer
Transcription 1}@-
Repressor mRMA lae miENA
]}é l l Translation 1/2 X 4
C:T} B-galactosidase Permease iransacelylase
|III:|HE'1.'I".4IF”.’.-‘- j-;'{’-
o aO»
{Inactive reprossor)
Y
30. | (a) Species diversity decreases as we move from region A to region B. 1
Reasons : less Constant mean annual temperature, lesser habitable land 1+1
area, availability of lesser solar energy, lesser productivity, any other correct
reason in ‘B’ region.
(Any two)
(b) More the 1200 species of birds, Indian land mass being largely in the tropical Yot
latitudes.
OR
(b) Amazonian rainforest (in South America), mainly being in tropical region. YotY5
SECTION-D
31. | (a)(i) Normal nitrogen/ **N, heavy nitrogen/ *°N Yot+Ys
to produce two types of DNA / light and heavy DNA respectively. 1
(i) E. coli has generation time of 20 minutes so the samples taken at intervals of 20 1
minutes, to understand the mode of replication when E.coli with N DNA was
cultured in medium *N (normal) nitrogen.
(iii) To distinguish or separate heavy DNA from light DNA on the basis of density. 1
(iv) Mode of DNA replication is semiconservative. 1
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OR

(b) @ TTRR ttrr Y
Tall round seeds Dwarf wrinkled seeds
Parents
Gametes Yo
F1 generation TrRr (All tall round) Y
lSeIfing
TtRr X TtRr

Yo

(Male and Female gametes along with Punnett square are to be awarded two marks)

F2 gen. Tall Round Dwarf Tall Dwarf

Round wrinkled  Wrinkled
Y

9 : 3 : 3 : 1
(1) ‘when two pairs of traits are combined in a hybrid, segregation of one pair

of characters is independent of the other pair of characters’(law of independent 1,
assortment ). 5

32. | (a) (i) The vaccine contains the antigen, which stimulates or activates immune cells to | %2+1
produce antibodies (by B lymphocytes) / which generates primary response or
humoral immune response.

(ii) Memory cells generate, amnestic response/secondary response Yot

(i) P =Yes
Q = Catching an infection/getting infected
R =No 1ox5
S=Yes
T=No
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OR

(b) (i)* Diacetylmorphine 1
* as it is highly addictive, and being a depressant it slows down body functions. | “%+Y%
(ii) (1) Cannabis sativa, affects the cardiovascular system of the body. Yot+Ys
(2) Erythroxylum coca /coca plant , interferes with the transport of Yot+Ys

neurotransmitter dopamine / produces sense of euphoria / increased energy.
(3) Papaver somniferum, acts as depressant/ slows down body function/ reduces Yot+Ys
pain/sedative 5

33. | @) () (1) Autogamy

(2) Geitonogamy 1ox3
(3) Xenogamy
(i) (1) Water lily: pollinated by insects/wind. Yo
(2) Vallisneria : Female flowers on long stalks reach water surface male flowers or
pollen released on water and carried by water current to female flowers to achieve 1
pollination.

(iii) Genetic : Self-incompatibility / prevents self-pollen (same flower or other flowers
of same plant) from fertilizing the ovules by inhibiting pollen germination, pollen | Y%x2
tube growth in pistil.

Physiological : Pollen release and stigma receptivity are not synchronized, either
pollen matures earlier and stigma later or pollen matures later than stigma. Yox2

OR
(b) (i) (1) Menstrual period
(2) Follicular phase/proliferative phase Yox4

(3) Luteal phase/secretory phase
(4) Ovulatory phase

(i)

Yox6
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Days

Ovarian
hormones

Pituitary hormones

1 8-12

Follicular
growth /
proliferation
of
endometrial
cells.

Simulates follicular

Development/ secretion of
estrogen by growing follicles

2 13-15

Maturation of
ovarian
follicles/

formation of
graafian
follicles /
thickening of
endometrium.

Rupture of graafian follicle to
release ovum.

3 16-18

Maintenance
of
endometrium

Secretion of progesterone
from corpus luteum.
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