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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. Three genes R, S and T are located on the same chromosome. If the

recombinant percentage between R and S is 20%, R and T is 35% and S
and T is 15% respectively, can you predict the correct order of these genes
on the chromosome ? Which of the following shows the correct sequence of

the genes on the chromosome ?
(@ R-T-S

(b)
(c)
(d)

m wn =

_S_
_R-—
I\

= S R
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2. S fogm o foenfdi 3 3 TR (I|Y) % STE 981 aTefl U A & fafime
T | A oh AYATN H HTFS b T b A(hS] hl Tehal Hich [ IH G
frefuya foram | o1% | A fomg 7 4 smnfya S #7a H gfafte (fowsi)
TS oh! T @ ?

| ————

% S
(i) () (i) (iv)
T HyEE H gt —
(a) Torg @) (b)  foeg (i)
(¢ Taeg (i) @ fog Gv)

3. N U U FewAge FEU H U AR AEHehgl W AIeEd WhH H
ftfera T X, el Y’ Al UATSH 2 %l I8 |

)¢
3’ AL -
1L
5' 3'
a7
oy
o X HaF Y’ A 7
(a) EHYH o (o) ST, JTeA TR
(b) 3FEH T (p) FNTAT qeis
(c) SIH fam (o) ITRTAT YR
d SaEH & (o) AT gl TR

51/1/2 ~ o~~~ Page 4



51/1/2

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 ?

————— \\ /\ ,",_-———--
\ 7
Y : — Dissolved oxygen
2 T ) --- Mineral ions
) \ 7
— N /
\ /
N ,/
—
(1) (1) (1) (iv)
Distance along River ——
(a)  Point (1) (b)  Point (i1)
(c) Point (ii1) (d)  Point (iv)

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’
3 T 5
11L
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

-~~~ Page 5 P.T.O.



4. HW4 FEfte & s@feufa i = v U AMe oy Tt gro fefua fohem mn
2

I
S
ST
(a) Hedl gATE
(b) T wmfe
(c) JER Fufte
) Toqea gufse

5. St ufEmem (F0R) gRT gavey fasfaa ureiet e Ot o ffafaa o @

SR IcqTe T Ic9Te Tokam T 2

(a) a-1-Ufefefam
(b) o
(c)  P-TTFTIhI
d  o-feufins
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4, The status of the human population reflected in the human age pyramid
given below is :

Post-Reproductive

Reproductive

Pre-Reproductive

(a)  Declining population
(b) Stable population
(c) Expanding population

(d) Extinct population

5. Which one of the following products was produced as a result of DNA

manipulation in the first transgenic cow ‘Rosie’ ?
(a)  o-l-antitrypsin

(b)  oa-lactalbumin

(c) B-lactglucose

(d) a-deaminase

51/1/2 ~N~~ Page 7 P.T.O.



6. TU® i T H TS h T H Tl S h WshH hl HEl &M & IRATNG

L 9T forehed T =AY

N

St i g

S
>

s it e it ey ——
(a) TARIHIH IO — Fifeh S Ted It (ST bl STdd] avT Bial & |
(b) Toeme T — Fifer DI qAT At T el ST ST SROT BT B |
(c) fesmeder sor — e welt 7T aret FSUwt 1 ST BraT B |
(d) TARHRE T — FHifh Ted hl AIH HASs aTdd [SRIHI bl a0 BIidl
g |

7. ST Ffer deie g U U o= XC q9T | 3T SRl 1, 2 3R 3
o ST MHEA! 1 TG hifau | f=faRad 8 @ sH-91 fashey 39 9= X
o FWTfId Sk Bl i Gl & 2

o o o
o] odlth  odlth odlth

X 1 2 3
(a) 14912 (b) 29T 3
(c) 14913 (d) <hdd fh 3
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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 ——
(a) Stabilising selection as giraffes with longer neck lengths are

~
r g

(b)  Disruptive selection as giraffes with smaller and longer neck

(c) Directional selection as giraffes with longer neck lengths are

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

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

(b)
(d)

2 and 3
Only individual 3

6.
A
3
o
=
—
T .%
o
S)
-
2
g
=
Z.
selected further.
lengths are selected.
selected.
selected.
7.
options shows the possible parents of the child ‘X’ ?
Child Individual Individual Individual
X 1 2 3
L]
L [ ]
— —
— [ 1
I
— _—— s
|
I —
| | — ]
L] L]
] I
| | ]
| ]
] |
— —
 —
| I
(a) 1 and 2
(¢) 1 and 3
57/1/2 ~~~~
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8. 34 fadey &1 =9 HI oW 325 AN S (AT) IR
A ISITU[SIA J5hH G S ITel GXITehUTT <hl Tl T i ST TR & |
(a) 325 (b) 650
(c) 1300 (d) 975

9. g ghuau fuio & fafte =wen «» = w9 @ qutn mn R | e o
Y hI9-91 faehed 31 0N i 98 ®9 H eX0idl § ?
(i)  STIAMR 9Tl 1 TR
(i) NS ST 1 T (F%e) Hifseht/sig § fHewe
(iii) TSI S 3cd1g Mo Sl

(iv) d9Tfed S &1 Jagq
(v) STIYaTg Fared

(a) (1) — (111) = (Gv) = (11) = (v)
(b) (1) — (v) - (11) » (1i1) = (v)
(¢) (11) » (1) —» Gi1) » Gv) - (v)

d) () - >Gv) - (v) > (1) - G)

10. SRINTFL H SI9-93Nd 7@€ qU §H o 916, 3cd1G i dIR BH 9 foquE &
Ug s TG TshHI | AT 7 |
3 TRHAT <hl i A1 § S B | 39 Toehed hl UgET hIIT S 9 TehHI i TEl
A T T B
(i)  3cUTg =T GINEH
(i)  3foa qfwetes & @19 FEUd HET
(iii) 3G T YR
(iv) 3cqig o1 Faferadia wdiegor

(a) (i) » (i) > () > ({v)
(b)  (iil) — ({1) — (1) - (iv)
(¢) (i) —» (@) —» (1) —» (1v)
d) (1) —> 3Gi) - Gv) > >(i)
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8. 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
9. Given below are the steps carried out to construct a recombinant DNA.

Which one of the following gives the correct sequence of these steps ?
(1) Isolation of genetic material

(ii)  Insertion of recombinant DNA in the host cell / organism

(iii) Obtaining the foreign gene product

(iv)  Amplification of gene of interest

(v)  Downstream processing

(a) (1) —» (i) —» Gv) > (11) > (v)
(b) (1) — (v) - (11) — (1i1) = (v)
(¢) (11) » (1) —» Gi1) » Gv) - (v)

d 1) - 30v) = (v) = >[i) - (1)

10. After the completion of biosynthetic stage in a bioreactor, the product
undergoes a series of processes before it is ready for marketing.

List of the processes is given below. Identify the option that gives the
correct sequence of the processes carried out :

(1) Purification of product

(ii))  Formulation with suitable preservative

(iii) Separation of product

(iv)  Clinical trial of product

(a) (i) — (i1) - 1) — (iv)

(b) (i) » (1) > (1) > (iv)

() (i) » (G) > () » (Gv)

(d) () — >Gil) - [Gv) > (i)

51/1/2 ~N~~ Page 11 P.T.O.



12.

ffafga & 9 -8 AH 9Fa 190 g gifad 7g7 foram Sman 2
(a) TISEA

(b)  TEISH

(c) UMFd Y MASIEH (T=..5f.)

(@ Tt

fefaiRea o @ SH-A1 919 Feria dshavr fawi] g 757 g ?
(a) M i@ (b) Gk (THIRET)
(c) <ifieh wed (d)  IHamy-sh

Yo7 G113 & 16 % 1078, 51 %97 15 70 & — [o74 0 &1 3199 (A) 77 G Pl

HRU (R) ZRT 37ld 1637 737 & | 37 3941 & &gl 3¢ 13 13T 718 &gt (a), (b), (c) K
(d) & @ g9 v |

13.

14.

51/1/2

(a) 3P (A) 3 HRUT (R) THT Tal & 3 ST (R), AR (A) hI
g ST HLdl 2§ |

(b)  SAMTHAA (A) 3T HRU (R) THI T&l 8, T BRU (R), AMMH (A) &
el AT 7T S § |

(c)  3Afhed (A) Tl 7, Tg SR (R) Tad 2 |

(d) 3w (A) TeId 8, 9 HROT (R) TE 7 |

37T (A) : @1 WA i (Bt) Nafdy d/Ferg bl T8l udl, 9eg i i
IR glerd! B |

HRU(R):  ®Id (Bt) Safoy Figeg ¥ ffsha €9 § 2T 7, 9g <A1 &
$ie 38 Hfeha fow <t @rar 8, @bl 3T &1 T 6 ™

3! Afhy ®9 | giafdd o a1 2 |

37T (A) : MU sl § Yo7 fohrE o A YOS quid: 3TH
foram siman 2

FRU(R): 3, X an a9 gt M-Uegfig il o 3gTen 8 |
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11. Which of the following hormones is not secreted by the human placenta ?
(a)  Progesterone
(b)  Estrogen
(c) Human Chorionic Gonadotropin (HCG)
(d) Relaxin
12. Which of the following sexually transmitted disease is not caused by a
virus ?
(a)  Genital herpes (b)  Gonorrhoea
(c) Genital warts (d) Hepatitis-B
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.

13.

14.

(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.

Assertion (A) : Crystal protein Bt toxin does not Kkill the Bacillus but kills

the insects.

Reason (R): Bt toxin exists in inactive form in Bacillus but when
ingested by the insect, the acidic pH of its gut changes it

into an active form.

Assertion (A) : Endosperm 1s completely consumed during the
development of embryo in ex-albuminous seeds.
Reason (R):  Castor, pea and beans are all examples of ex-albuminous

seeds.

51/1/2 ~N~~ Page 13 P.T.O.



16.

17.

18.

19.

FYT (A) : Th AT T Fme qen J=aeis SfiF wies (FTEHTeds) St
% 1Y Teg el g |

FRU(R): T3P (FTEHTCHS) ST ol T A i ATaIHhdT &l 2 |

FFHYT (A) : Gl Wal T I dTell Porigiigg = T a9 Fhd wft T8
T |

HRU(R):  SeAglFd & FAl hl g9 o HROT T AT Fehil IH a1 =L |

Qs @

(%) /elaema o9 o A0S & fohd X § qAT Tohd Feh T AleTohl YUThIY
T wfose Bt 8 2

(@) W AfcTept § Iufeyd W hrgeh (A JHehI) o JiasT 1 IJeai@ T |

F uft & & foTe @ vra fova 1 Ardat gew fowne oo @ | 39H WRa %
STt qe T & wftiford € | 9IRd @1 g & fava 1 fohaan ufosa @ 2 i
forE RO ¥ 9RA fova o 12 FEICGY <l § € T & ? 3eci@ ohiTag |

(%) TaTEH ST o TH A § A faorr Suw @ug i WAt wifsres §
TYMTARG L (S ) Fehd B |

() 39 Gdigh H 90 A9 &k (‘ort) shl Ariehar faafay |

(i)  We qon TR | Yk o foTu A ol 3 Ueh-Ush HaTgeh

3aretu fafgy |

3Tt
(@) fouda Siuae = et o S gfase TR S wehdt 3 2

() U uofl HifseRT ®
(i)  Ueh UTeH <hIf3TehT |
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15. Assertion (A) : In an operon, the regulator and operator genes are not

associated with the constitutive genes.
Reason (R):  Constitutive genes need not be repressed.
16. Assertion (A) : Cattle and goats are never seen browsing on Calotropis
growing in abandoned fields.

Reason (R):  Cattle and goats avoid grazing on Calotropis because of

the offensive smell of its flowers.

SECTION B

17. (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.

18. 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

19. (a) Vectors are DNA molecules that can carry a foreign DNA segment
into the host cell.

i) Write the significance of ‘ori’ in this vector.

(ii))  Give one example each of vectors used for cloning genes in
plants and animals. 2

OR
(b) Write how can an alien DNA be introduced into
(1) an animal cell

(i1) a plant cell. 2

51/1/2 ~N~~ Page 15 P.T.O.
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20.

21.

22,

51/1/2

9 I & TRRI-ETATUCHS AR T shad 2 — 10 a1 TR Hd &
3 7@ Mk AT h FHot vl fava T TUINOT A B | W UHH b GRH
uritfeyfass aF SeamTfashl & o fagral O amee (STIEUar) TA1yd +d 7 |
T HIT |

= fou U fo= @ 9Ha YT % foeht i T TFEAT i ST T B | 3Heh
ey 1 ffafga gt & 33 e

(%) o= @R TS AHa YU e i 9gaM HL 36 A1 fafau |
(@) U gigar sl ame= Taiaeen ¥ s9h! el Aafedfd 1 Ieei@ hIfu |
(71) AR X’ AAT Y’ S HET H € T Hl Teh-Teh TR iy |

Qug

(%) oNyge FiH AHE (FdHH I o WME) o UH G AT (ATSHSH)
qastt o AW fAfan St e 15 fferem oy qd formm o |

(@) Shered "@iedl & AR FegrenI9ie Tne aHa-sha H 3R sl @
g ?

(M) F Sfaferm aun F Reaew & = QI fafa |
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20. Plants capture only 2 - 10 percent of the photosynthetically active

radiation of the Sun and this small amount of energy is able to sustain

the entire living world. During this process, ecosystems are in consonance

with the two laws of thermodynamics. Explain.

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

Answer the following questions with reference to it :

(a)
(b)
(c)

22. (a)

(b)

(c)

51/1/2

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

Write one function of each of the two parts labelled X’ and Y.

SECTION C

Name the two primate ancestors of the present day humans, who

existed approximately about 15 million years ago.

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

Give two differences between Homo habilis and Homo erectus.

-~~~ Page 17 P.T.O.



23. (%) geA (AfcrHe) s qun e (fommea) ateg # fawg <hifdu |

(@) 3eH g % o SUad U 61 AW forget 3ueh! samen i |

24, had ANECHS NG hl TEREAT H, bl IR a9 (EcoRI) 3 EuaT ASIS
giqaed TsifaaTs i fsha g1 S €T & i & dF =Xl ol
qIST |

25. (&) () Tl yR 6 gg@e S TEfifchl ¥ ST 6l AW dTelt B9
dehelehl o TFfIRgd Ffded 91 1 faear hifvw
(1) SE.31:.%. 4.
(2) 7541937,
(3) g3
(4) S.37E.T% 2.

(i) 3uYH H ¥ fopm qeien (Aleh) @l T fu=e & 9T ST Sehar ?

39 I o g9 | R fafigu |
srerat
(@) fm=fafea 9 fade Hifvw
(i)  IRYOHY T Bt

(i)  Jehredt aun fogwmred! Sieher

(iii) ST qAT AP
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24.

25.

(a) Differentiate between malignant and benign tumours.

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

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

(a) (1) Expand the abbreviations given below, used for different

modes of assisted reproductive technologies : 2
(1) ZIFT

(2) ICSI

(3) IUT

(4) GIFT

(ii1) 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

51/1/2 ~N~~ Page 19 P.T.O.
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26. (%) WA DIRERRT (A HIREHRT) o AN AR |
(@) wWFaEl H T IR ol el § e fham ST Gehal 8 ?

(7)  HEE W % ITER A TH HINEREST & B3 g AT ffEu |

27. ITURE/=Y IA H FH YGHd M o I IFHT Afgd AA ITER I H
YR foRaT ST B | 39 IYGR UshH o GeHd # fmfafigd & samen it .

(F) WM AUH (FesT)
(@) afshira A

()  IEIER 3T YT (TARIfTh Tl STEaiel)

28. fr=fafiga asmachl =¢ o1 sAewrm hifgu qon gefud fFefafga goat & 3@

e

1 2

b o w0

3 4 5 6
s O m
T g 9

G) o Ig Tanives AT @ 3Aar gHTEt 2 Shrer difu |

(i) o I8 fomwes o dgam B SAuar I shiHEH o B 2 SR
AT |

(ifi) <AMe 3, 4T 70 & 390 fomives & fofu S-a1 =foa (sfe) awgmmst
72
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27.

28.

51/1/2 ~N~~ Page 21 P.T.O.

(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.

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

process :
(a) Primary sludge
(b)  Activated sludge

(c) Anaerobic sludge digesters

Study the pedigree chart given below and answer the questions that

follow :
mE
1 2

— )

3 4 5 6

r—Cl) |

7 8 9
(1) Is this trait recessive or dominant ? Give reason.

(11) Is this trait sex-linked or autosomal ? Give reason.

(iii)) Among individuals 3, 4 and 7, which one is homozygous for the

trait ?
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29. = fou U om@ # geft & &l w1 Femowe frewer fen wn g e e
‘A dar B’ g & Tafga few mu § | gm Temmemss fawunr w1 1o e
frefaRaa et % 3o @ |

90° N

60° N

/// 30° N \\\
/ yAEEn 0° A
\ 30° S
\\\ 60° S
90° S

(%) 9 &F ‘A’F & ‘B’ 3R Ad 7, a i farfaerar w1 geror forRaw
qen g sror ot forflau |

(@) RO §ATd gY A H 9IC TH o7t i shl ISTiadl ohl STATd He
I Iect@ T

YT
(@) fava & 3@ & &1 W fofgw S| waifas Sa-fafagar sifea K 12 2
37 SIATST TET 1 2 |
30. U IR T § S 394 3Tl TEH/TATH & &9 | A(WIE Rl 8 | Th
ISR 9 H S 6l fieafch oo 3 H8 Gue g4 I EeTehdl Bidl 8, a0
Ueh T Hehrgehl IR a3 H S(9 bl INTeARE &1 AT 58 BT 8, THhI
AR SF-TARHAT SFd AHIE qAT HATIARThITR ShaaTd Siehsl oh TIh JATEl
g fopam T | § FiowE T AdeS SUIET W 3 g YfauTied “cie Teeish
(7% STUT) FehedHdT o T 38 1965 | Hieied JWHR & HEATHA fohal T |
(%) &I TEIS (G ) i e fafta a3 i a1 91T 7 ?
(@) e Il g fob “Sfiam] SIfeh § e J=mere i feaie Tcaias
e T W e s @&l 2 17 o &l |Fifed fag shifse |
51/1/2 ~ o~~~ Page 22

o |~



=¥ =
=i
SECTION D

29. 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

30. 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) It is said that “the lac operon has to be operational at a very low level

in the bacterial cell all the time.” Justify.

o |~
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(¢) Why is the regulator gene in lac operon marked as 1’ 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
SECTION E
31. (a) @) When and how does foetal ejection reflex begin ?
(ii)  Pituitary gland and uterine muscles play an important role
during parturition. Explain.
(iii) A functional mammary gland is a characteristic of all female
mammals. Given below is a diagrammatic sectional view of
a mammary gland. Identify the parts 1, 2 and 3, and
mention one function of each of them. 5
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(b) @) How are the characteristic features of pollen, anther and

stigma of a maize plant suited for pollination by wind ?
(ii1)  How do you justify that :
(1)  Pollen grains are recovered from fossils ?

(2)  Micropyle remains as a small pore in the seed coat of

a fully developed seed ? 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

- I

i \\ ;/ 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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51/1/2

(b)

(ii) 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.
. 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

(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
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33.

51/1/2

(a)

(b)

Meselson and Stahl carried out an experiment to prove the nature of

DNA replication. Recall the experiment and answer the following

questions.

(1)

(i)

(iii)

(iv)

(1)

(i)

Which two types of nitrogen were used by them in their

experiment and why ?

Why did they take samples of E. coli at definite time intervals

for their observation ?

State the role of caesium chloride density gradient in their

experiment.

Write the conclusions they arrived at.

OR

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.

State the Mendelian principle that can be derived only with the

help of such a cross.
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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 57/1/2)

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.

‘“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.”

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.

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.

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.

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.

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.

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.
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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:-

e Leaving answer or part thereof unassessed in an answer book.

e Giving more marks for an answer than assigned to it.

e Wrong totalling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e Wrong question wise totalling on the title page.

e Wrong totalling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e 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:57/1/2]

Maximum Marks: 70

Q. Marks | Total
No. EXPECTED ANSWER /VALUE POINTS Marks
SECTIONA
1. |()/R-S-T 1 1
2. | (@) /Paint (i) 1 1
3. | (c)/ X =Promoter, Y = Sigma factor, Z = RNA polymerase. 1 1
4. | (a) / Declining population. 1 1
5. | (b) / a-lactalbumin 1 1
6. | (c) / Directional selection as giraffes with longer necks are selected 1
Il /-
(d)/Stabilizing selection as giraffe with medium necks length are selected. 1
7. |(c)/1and3 1 1
8. | (c)/1300 1 1
9. | (b)/ (i) = (iv) —> (ii) — (iii)) > (V) 1 1
10. | (¢) / (iii) — (i) — (ii) —> (iv) 1 1
11. | (d) / Relaxin 1 1
12. | (b) / Gonorrhoea 1 1
13. | (c) / Ais true but R is False 1 1
14. | (c) / Ais true but R is false. 1 1
15. | (a) / Both Assertion (A) and Reason are true and Reason (R) is the correct explanation 1 1
of the Assertion (A).
16. | (c) / Assertion (A) is true, but Reason (R) is false 1 1
SECTIONB
17. | (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
and termed triple fusion, other male nucleus fuses with egg cell nucleus to form Yox2 2
zygote i.e. undergoes Syngamy
18. | 2-4 percent 1
2
8-1 percent share of the global species diversity 1
19. | (a) (i) ‘ori’ —a sequence from where replication starts and any piece of DNA when
linked to this sequence can be made to replicate within the host cells, this sequences
is also responsible for controlling the copy number of the linked DNA 1
(any one)
(ii) Plants — Agrobacterium tumefaciens Yo
Animals — Retrovirus (or any other correct example) Y2
OR
(b)(i) Micro injection, Recombinant DNA is directly injected in the nucleus of an
animal cell YotYs
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I I
Retrovirus, animal cells are infected with disarmed retrovirus Yotls
(ii) Biolistics or Genegun, Plants cell are bombarded with high velocity micro
particles of gold or tungsten coated with DNA (rDNA) Yot+1/5
1 I
Agrobacterium tumefaciens, delivering gene by disarmed pathogen. YotYs
20. | First law of thermodynamics — All organisms are dependent for their food on Yot+Ys
producers (who capture PAR) either directly or indirectly, unidirectional flow of
energy from sun to the producers and then to consumers.
Second law — Organisms need a constant supply of energy to synthesize the molecule
they require, to counteract the universal tendency towards increasing disorderliness. Yot+Ys
21. | (a) Blastocyst Ya
(b) Uterine wall/endometrium/innermost layer of uterine wall. Yo
(c) (Outer layer/trophoblast) ‘X’- helps in implantation in uterus/attachment to Yo
endometrium.
(Inner cell mass) “Y’- gets differentiated into embryo. Yo
SECTIONC
22. | (a) Dryopithecus, Ramapithecus Yot+Ys
(b) Time period : 2 million years ago Ya
Place : East African grasslands Yo
(©
Homo habilis Homo erectus
Brain capacity Brain capacity 900 cc
between 650 — 800 cc Yo
probably did not eat probably ate meat
meat. Yo
23. | ()
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 1
« Cells from these tumors slough off and reach distant sites through blood, 1y x 2
2 X

wherever they get lodged in the body they start a new tumor there.
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15 Vector DNA Foreign DNA
2 = 2
P , P S Ja] [a] IF] Bl e E NG 8N
t

24.
EcoRl
} - |
- Sticky end
4z B
Sticky end
12
l DNA Ligase ¥2
Recombinant DNA 1/2)(6
12
25. | (a) (i) (1) ZIFT : Zygote intrafallopian transfer.
(2) ICSI : Intracytoplasmic sperm injection.
(3) IUT : Intra uterine transfer. Yox 4
(4) GIFT : Gamete intrafallopian transfer.
(ii) «GIFT Yo
*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.
OR
(b) (i)
Perisperm Pericarp:
Persistent nucellus in some The wall of ovary develops into 1
seeds wall of fruit.
(if)
Syncarpous Apocarpous
fused pistils. free pistils. 1
iii)
Plumule : Radicle :
Future stem/ terminal part Future root/ terminal
of epicotyl / shoot tip of part of hypocotyl /
embryonal axis root tip of embryonal 1
axis
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26.

(@) They have the ability of self-renewal / to divide, and differentiate into any
kind of cell/tissue/organ.

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

(Any one)
(c) Diabetes treatment via forming islets of Langerhans,

Restoration of vision by injecting stem cells, to treat rheumatoid arthritis, reduces
pancreatic cancer, to treat genetic disorder like cystic fibrosis, spinal cord injurie,
heart disease, any other correct application

(Any two)

Yo x 2

Hhx2

217.

(@) Primary Sludge: All the solids that settle down, during the primary treatment of
sewage water.

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

(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,
H.S and CO»/ Biogas

Yo x 2

hx2

hx2

28.

(1) *Recessive Trait

* Individual 3 and 4 both do not suffer from the disease but have passed it to their
offspring individual no. 7/ Unaffected parents of individual 7 have transmitted the trait
to him.

(1) *Autosomal
*Both the sexes have equal chance having the trait.

(iii) Individual 7 is — homozygous.

Yo
Yo

Yo
Yo

SECTIOND

29.

(a) Species diversity decreases as we move from region A to region B.

Reasons : less Constant mean annual temperature, lesser habitable land
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
latitudes.

OR
(b) Amazonian rainforest (in South America), mainly being in tropical region.

1+1

Yot+Y2

Yot

30.

(@) In presence of lactose repressor protein dose not bind to the operator region (O)
and allow RNA polymerase to transcribe the operon.

I

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

1

I

1
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(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. Yo
(c) ‘i’ stands for ‘inhibitor/ this gene transcribes repressor protein which binds to
the ‘operator’ site and switch off the operon. Ya
(d)
B i p’ 0 [ Z I y r:l In absence of inducer
l Repressor binds to the operator region(o)
=g a events RN/ lvmerase fro
Repressor mRNA ll?;ll(llx.l)(l-‘ri;)l:::{ l:f('\(}])':'(l‘(l':llln e from x4
% | 7
<
Repressor
Y,
OR
(d)
| p ] i l |:] o I z | ¥ ] A | In presence of Inducer
Transcription j.ié
Hi"l“I‘\-hU]' mERNA I milENA 1/2 X 4
1.;,{'2 Translation
c? & g_.l.u:-l!hul_p..p- Iil‘l'l!H'-'i*-!‘ h‘:llll.:--;ll.'rl_\'t:l‘-l.'
|I|I:IH‘*.'I"’./"’.-‘- 1?-5
0 O
([Inaciive repressor]
Y
SECTION-E
31. | (a)(i) = When foetus is fully mature/ after completion of gestation periods / after Yo
completion of pregnancy
e mild uterine contractions originate in response to the signal from a fully Yo
developed foetus and placenta

(i) Foetal ejection reflex triggers a release of oxytocin from the maternal pituitary,

oxytocin acts on uterine muscles and causes contractions and expulsion of baby out of | Y2+%2

the uterus.

(iii) 1- Mammary lobes, has clusters of cells called alveoli. Yot
2- Mammary alveolus, secrete milk. Yot
3-Lactiferous duct, through this milk is sucked out. Yot

OR
(b) (i)  Pollen- light / non-sticky, to travel easily through air YotYa
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1 I
produce in enormous amount, to compensate the wastage during pollination Yot+Yo
*Anther —well exposed, pollen easily dispersed into wind current YotYs
» Stigma —Large / often feathery, to easily trap air-borne pollen grains Yo+l
(i)
(1) Pollen grains have hard outer layer exine made up of sporopollenin, which is one| ¥%2+%
of the most resistant organic material known / no enzyme can degrade sporopollenin.
(2) It allows the entry of water, oxygen into the seed at the time of germination. Yot+Ys
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.
(i) Memory cells generate, amnestic response/secondary response Yot
(ili) P =Yes
Q = Catching an infection/getting infected
R =No Yox5
S=Yes
T=No
OR
(b) (i)* Diacetylmorphine 1
* as it is highly addictive, and being a depressant it slows down body functions. | Y2+%
(ii) (1) Cannabis sativa, affects the cardiovascular system of the body. Yot
(2) Erythroxylum coca /coca plant , interferes with the transport of Yot
neurotransmitter dopamine / produces sense of euphoria / increased energy.
(3) Papaver somniferum, acts as depressant/ slows down body function/ reduces Yot
pain/sedative
33. | (a)(i) Normal nitrogen/ **N, heavy nitrogen/ *°N Yo+l
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

by & TTRR ttrr Y
Tall round seeds Dwarf wrinkled seeds
Parents
Gametes \/D *
F1 generation TrRr (All tall round) Y
lSeIfing
TtRr X TtRr 1,

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

F2 gen. Tall Round Dwarf Tall Dwarf

Round wrinkled  Wrinkled
s

9 : 3 : 3 : 1

(11) ‘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

assortment ). 7

khkhkhhhkhkkkkhkhiihhiikixkx
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