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General Instructions :

Read the following instructions very carefully and strictly follow them :
(1)  This question paper contains 33 questions. All questions are compulsory.

(it) Question paper is divided into FIVE sections - Section A, B, C, D
and E.

(it1) In Section A - question number 1 to 16 are Multiple Choice (MCQ) type

questions carrying 1 mark each.

(iv) In Section B - question number 17 to 21 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In Section C - question number 22 to 28 are Short Answer (SA) type

questions carrying 3 marks each.

(vt) In Section D - question number 29 and 30 are case-based questions
carrying 4 marks each. Each question has subparts with internal choice

in one subpart.

(vit) In Section E - question number 31 to 33 are Long Answer (LA) type

questions carrying 5 marks each.

(viit) 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 1 question in Section E. A candidate has to attempt only one of

the alternatives in such questions.

(ix) Wherever necessary, neat and properly labelled diagrams should be

drawn.
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1. 39 fomred w1 ==a Hife SS90 Urreies &1 38 g1 S U o 3TN 9 Terd fiye
IERIRIDIE 1
(a) TeaTHIaT faweiforear : isagan, 3etd der
(b) TIsHIEEE : TRgT W e vo<ht feafaat (wheft ofer)
(c) FHRRIT FFI7eTg : FAUTE I TTHihT ATfEh1aT H <reishleish MY
(d) FFfeea sFgTA : 3T 61 TAY

2. HfY % Hw U8 HEweyyl 9T S 53 Sfia % fore Hevegul A€ B, T8 1
(i) SHIAATTYT (i) ¥ T A
(iii) A qUT Y (iv) e
freferftaa fosred o @ ot faespew g :
(b)  here (i)

(@) 9 (i)
(c) (i) TqT (ii1) CORMCVERING)

3. 3T TGS (HiTdigH) TE Hi (Felt) & IR 6l ag T TEd & | Sal 1 I8 IREdien

HEY HgAdl & - 1
(a) EEAISTAT (FH-AfTSH) ORSIEGI
(¢) I weifaar (Wafesn)  (d)  S@rdehi
4. = s yfaees TERIfaIus Pst-I' & Sfdeed e a1 € w7 U 310 W foaeem - &
TIMATTATR 1
N%

5C-T-G-C-A-G3

3G-A-C-G-T-C5'
™

USTEH Pst-1 61 5ha1 o qiumsea®d s arel Tei i guri aTel T2 forehed o1 19 I :

(a) 5C-T-G C-A-G3
3G-A-C-G-T C5

(b) 5C-T G-C-A-G3
3G-A-G-C T-C5

(c) 5C-T-G-C A-G3
3G-A-C-G T-C5

(d) 5C-T-G-C-A G 3
3'G A-C-G-T-CH5H
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SECTION - A

1. Select the pathogen mismatched with the symptoms of disease caused by it
from the list given below : 1

(a) Entamoeba histolytica : Constipation, abdominal pain.

(b) Epidermophyton : Dry scaly lesions on nail.

(¢) Wuchereria bancrofti : Chronic inflammation of lymphatic vessels of
lower limb.

(d) Haemophilus influenzae : Blockage of the intestinal passage.

2.  Important attributes belonging to a population but not to an individual are : 1
(1) Birth rate and death rate (i1) Male and female

(i11) Birth and death (iv) Sex-ratio
Select the correct option from the given options :
(a) (i) only (b) (i) only
(¢) (1) and (111) (d) @) and (v)
3.  Many copepods live on the body surface of marine fish. This relationship is
an example of : 1
(a) Commensalism (b) Parasitism
(¢) Amensalism (d) Mutualism

4. Given below is the restriction site of a restriction endonuclease Pst-I and the
cleavage sites on a DNA molecule. 1

5‘C—T—G—C—A£G8‘

3G-A-C-G-T-C¥%
™

Choose the option that gives the correct resultant fragments by the action of
the enzyme Pst-I.

(a) 5C-T-G C-A-G3
3G-A-C-G-T Ch5

(b) 5C-T G-C-A-G3
3G-A-G-C T-C5'

(c) 5C-T-G-C A-G3
3G-A-C-G T-C5'

(d) 5C-T-G-C-A G3
3G A-C-G-T-C¥
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5. = Tk ST HIRERT % T AR T T (mRNA) § &R 6 3THH I SRR T 2 |
TG o SR ‘3’ T IAFRIA Tehe qUT 5’ W AT Tehe W Frfid wiFr-srat g 1
3' AUCAGGUUUGUGAUGGUACGA 5'

(a) T, HifrEE ®) fadm, e
(c) e, Sl (d) uH, It
6. HME & TTY 1 forega damTedeh oo i €9 8 fean T g 1

() & ¥ e e 1 15-20 diferat Bt 8 f5=8 it hed & |
(i) TS % i & g wveiiE A S |

(iii) fepTd weh gER § firerent T anfert o1 fmfor et 2 |

(iv) T qferht greraTlet (et g9e) A ISl gl € |

39 fohed w1 T <11 AT T Uiy 1 aE foewor 7 |

(a) (1) AT (1) (b) (1) AT (iii)

(¢) (1) TAT (1) (d) (1) 9T (1)

7. SHEEIR 9 Y AgeqUl §w Il aUT I9h Gid Sal i get A & 18 R | Tl firet ol
fohed w1 g : 1
T=-A T=-B
%4 | Soukrasar | % 9 | geueta (da sa)

Q) | aEEEiE-A @) T

B) | =fH (ii) ZTSHISH] TeA T

C) | RLEI (i) | 9ffaterm Tieem

O) | uffafem (v) | 7T wghsra
e :

(@ A-@0, @)-G), (©)-G), @D)-Gv)
) A-G), @B)-Gv), (©)-G), D)-O
© A-Gv), @B)-G), (©)-a), D)@
(d) A)-@), @B)-Gv), (©)-0), [D)-Gi1)
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5. Given below is a sequence of bases in mRNA of a bacterial cell. Identify the
amino acid that would be incorporated at codon position 3 and codon position
5 during the process of its translation. 1

3' AUCAGGUUUGUGAUGGUACGA 5'
(a) Phenylalanine, Methionine (b) Cysteine, Glycine

(c) Alanine, Proline (d) Serine, Valine

6. Given below are structural details of a human mammary gland : 1

(1) The glandular tissue in the breast has 15-20 clusters of cells called
alveoli.

(i1) The milk is stored in the lumen of alveoli.

(i11) The alveoli join to form the mammary ducts.

(iv) Mammary ampulla is connected to lactiferous ducts.

Choose the option that gives the correct detail of human mammary gland.
(a) (@) and (i1) (b) (1) and (ii1)

(¢) (1) and (v) (d) @) and (@111)

7. Given below are the list of the commercially important products and their

source organisms. Select the option that gives the correct matches. 1
List A List B
S. No. | Bioactive Products | S. No. | Microbes (Source Organism)
(A) Cyclosporin A 1) Streptococcus
B) Statins (1) Tricoderma polysporum
© Streptokinase (111) Penicillium notatum
D) Penicillin @1v) Monascus purpureus
Options :

(@ A-@, @-0), (©)-G), O)-Gv)
(b) A-G), @B)-Gv), (©)-a), [D)-0)
(© A-G@v), @B)-@, (©)-1), D)-0)
@ @W-@, @B-av), (©-0), D)-Gi)
57/5/3 AN Page 7 P.T.O.
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(a) & wfcren (b) TrfsHa wfen
(c) Tufaean (d) afsra wfaen

9. Toreht urfcas o nerfires Icareehdt sl et w9 @ 31firers #id 8 1
() gmZyr! (b) gmZyr
© Kcalm2yr! d) Kcal m

10. 39 ferheq 1 gfe o1 fam 7 feu e faepmasfiar fysieresft yor & U, X, Y @9 2 % qgam
T AR oh! ! T H STAT & : 1

(@) X -9 (2n), Y — @& (n), Z — S99 (2n), U — T (2n).
(b) X-9H (2n), Y — F&@h (2n), Z — TAR (2n), U — 507 (2n).
(¢) X-T@@® (2n), Y — 99 (2n), Z — T (2n), U — I (2n).
(d) X-—#N9F (2n), Y — TAH (n), Z — T8 (n), U — 5@ (n).

11. 9d9E 4 81 @1 Ba faeiivd’ dge g1 g et faetoHi @ safer fis € i =g 1
(@) 10-100 7o AfYe d= B | (b)  100-1000 T[om 37ferek <fieT & |
(¢) 100-10000 e dig= 1 (d) 1000-10000 ToT 37ferh =T B |
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EI ) Tetanus antitoxin (Tetanus toxoid) when injected into the human body it
immediately provides : 1
(a) Innate immunity (b) Passive immunity
(¢) Auto immunity (d) Active immunity

9. The primary productivity in an ecosystem is expressed as : 1
(@ gmZyr! (b) gm=yr
(¢ Kcalm?2yr! (d Kcalm™2

10. Select the option that shows the correctly identified ‘U’, ‘X’, Y and Z’ in a
developing dicot embryo. 1

(a) X — Plumule (2n), Y — Suspensor (n), Z — Cotyledon (2n), U — Radicle

(2n).

(b) X — Plumule (2n), Y — Suspensor (2n), Z — Radicle (2n), U — Cotyledon
(2n).

(¢) X — Suspensor (2n), Y — Cotyledon (2n), Z — Radicle (2n), U — Plumule
(2n).

(d) X - Cotyledon (2n), Y — Radicle (n), Z — Plumule (n), U — Suspensor (n).

11. The sixth extinction in progress currently is different from all previous

extinctions on earth as it is : 1
(a) 10-100 times faster (b) 100-1000 times faster
(¢) 100-10000 times faster (d) 1000-10000 times faster

57/5/3 AN Page 9 P.T.O.
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12. T =Y 98 sreen fem e 3 3799 wT 6 18T 2q @Il T STANT HET G Jashi
of o STrE TS YR fokan 1
(a) &Ml efafera (b) freEe aMa
OREICIEIEC] ) &l e

TR T 13§ 16 % U, Qe feu T 2 — fs T 1 stfiene (A) 79T gL 1 SR

(R) 3T 3ifehet foham a1 2 | 37 WAl % HE I AR fou M HE (a), (), () IR () HH

AR T |

(a) ITRTHUT (A) 3 HIOT (R) SHT T&1 & N SR (R), TR (A) shi @&t saen shial
2

(b) 3R (A) 3R HROT (R) SH1 &l &, T SR (R), ATHHReH (A) hl Tt = T8
FIATR |

(c) 3R (A) Tl B, T HRT (R) 7T § |

(d) FHYA (A) 7T &, W B (R) T2 |

13. afiRem (A) @ If¢ 3TWe M 991 Hfeq | 99g B @ q1 3T9eed hl ha i et
2
wROT (R) 319 Y SAtufshan § qerd: StfawfisH shi 3Tevaehdl il 8 | 1

14. afmem (A) : T F yor & foir 1 qar SRt yorewet § & oo fIrg) Y ge
3TAuTfh A R |

&®RUT (R)  : Soadyd (Vesrdfad) gur § gm ot fafir= srgaferes fasri o ot uan

T h1 deheieh 2 | 1

15. 3tfeRem (A) : crwffie 5 weh S o foshr & SRoT foha HRINCTIfSH sfaet Sveifyd 2 & |
FROT(R) @ o-SoiEiften w16 W sufRa siv HBA1 dem HBA2 grn fafa
AR | 1

16. 3frRem (A) : wifers s@en it (f & 3R) & dusiicn § dveifvd 3reu-
fFAANCTSE TEA] T ITANT T ST 2 |

HROT (R) @ 3Ushdeh (WTgnd) fetesh €1 o U 3 qieh 8t | STrefra g9 # | 1
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12.

13.

14.

15.

16.

At which stage during evolution did human use hides to protect their bodies

and buried their dead ? 1
(a) Homo habilis (b) Neanderthal man
(c) dJavaman (d) Homo erectus

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

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

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

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

Assertion (A) : Decomposition process is slower if detritus is rich in lignin
and cutin.

Reason (R) : Decomposition is largely an oxygen requiring process. 1

Assertion (A) : Determining the sex of an unborn child followed by MTP is
an illegal practice.

Reason (R) : Amniocentesis is a practice to test the presence of genetic
disorders also. 1

Assertion (A) : In Thalassemia an abnormal myoglobin chain is synthesized
due to a gene defect.

Reason (R) : a-Thalassemia is controlled by genes HBA1l and HBAZ2 on
chromosome 16. 1

Assertion (A) : Synthetic oligonucleotide polymers are used during
Annealing in a PCR.

Reason (R) : The primers bind to the double stranded DNA at their
complementary regions. 1

57/5/3 AN Page 11 P.T.O.
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17. (1) (i) U INHARThd: TGN 3T (3MF) BHA &1 AW foafge S @ uerert &
Ui SR E TG E |
(i)  Hrwek geref o1 A ot fafae Seg se vgg 2 |
(b)  IIETRd: TN Haet o g oy fefe | 2

18. 3TN T & 9 T Hefl 1 80 T (G) e T h1 ®efl () T ydrell 8 | 3731 SHH1CET el
I8 1 ST 1A A & FoTU g ot o1 ITANT hieh qiered gentor # Sfiiersy (S a&q)
qUT HIFIETET (T8I0 T kT feuor Hifsre | 2

19. (a) @ (F/FP7) F g ol fqafei 6 socit (TRAT — SHelfUer) & R 8 5= &
T U TrRIY W 3 STaTv] o SISV 3 SIei |t o1 f5gehial fopa T | 36 S
o1 7 foraet faaett st seefl 9T sHeh! Tsha o dqlies o1 Iooi@ iU | 2
A%
(b) & Teal FET o Iu=R 1 HoH 1R wuTe U gferen faferean & | 3o Uit % wicwen
T <h1 Hshfrd Hieh 319 i 78 fraT ST 2 |
(i) wiore faferean o U= foRT ST aTet Ush el 3TfshaT SUTaEEh T g8 fAfE |
(1) Tt SAfh Bl 3H ThR o YTl shl STTaRIhdT S Bid] &, SIefeh, IR hT TfeweT
T T e 8 € LR R ?
(iii) HEIS HeHA RITE 7 2
ush afget 1 ol 31y & gu gcis e o got (IRRR) JTesHH (qehl) 1 g i
T T T ST AT R | 36 U BT JTEAIT hish T TIHT o IO ST |

)
e

[ 1]
100,000] o oy 4 u

R
E 1000} " g, ] e (o o i )
ad

K 100 E?: /\ = ittt
FE 10F oo (W T Y Teh Y T hIS HgaTd /TAICIH I 7 BHT)
= 1p A
Eé OT 1 1 1 1 AVAY |

10 20 30 40 50 60

Y (y)

(a) Tl wWfgfa 6 sida ST+ 8 ?
(b) feu o % FER forg Y o WRfYTh (Y1) ST (Yeehi) 1 TEAT Falferss gt
7 1+1=2
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17.

18.

19.

20.

SECTION - B

(a) Name (1) a GM cereal crop having enhanced nutritional value, (i1) the
nutrient it is rich in.

(b) State any two benefits of Genetically modified crops. 2

By using Punnett square depict the genotypes and phenotypes of test crosses
(where green pod colour (G) is dominant over yellow pod colour (g)) in Garden
pea with unknown genotype. 2

(a) Certain specific bacterial spores are mixed in water and sprayed over
Brassica crop to control butterfly catterpillars.

Name this bacterium and its mode of action on the butterfly catterpillars. 2
OR
(b) Immunotherapy these days is one of the most efficient way of treatment

of cancer. The therapy involved activates the immune system and

destroys the tumour.

(1) Write an example of one such biological response modifier used in
immunotherapy.

(i1) Why do patients need such substances if immune system is already
working in body ?

(i111) State what is ‘Contact inhibition’. 2

The graph given below shows the number of primordial follicles per ovary in
women at different ages. Study the graph and answer the questions that
follow.

>

n
E 100,000} .I.. f'l:. T . Premenopausal Women (regular menses)
o ] ]
.i."’n 10,000 a2 I-_-. ..- . |:| Perimenopausal Women
) (] LTt (irregular menses for atleast one year).
= 1000} Ho_
< N .E A Post menopausal Women
= 100} od (No menses for atleast one year)
= oo
& 10f oo
g 1‘: A
A OT 1 1 1 1 JAVAVANN |

10 20 30 40 50 60

Age (y)
(a) What is the average age of the women at the onset of menopause ?

(b) At what age are maximum primordial follicles present in the ovary,
according to the given graph ? 1+1=2

57/5/3 AN Page 13 P.T.O.
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Qqug - T

22. (a) “3A9 Sfed sl fFiatar s9TE Wad & foiu ©hswifsem TIEsiaTT ! g=s? auT 9= g1

B TR Y STTavEeRar gt § |7 sare Hif | 3
et
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U MY | 37T T 1 YTH T o bl : I Sl gt S8 | 3

23.  “Nehfd GRI WM hi T8 Saffedl shi 3T+ UTHaa Jatati § J&d ek 7 |7
(@) YT h ARETA! Fg HH 7 ST F9 | T IS G Teh T ShIMT |
(b) Safafaerdr 1 gtferg o & fofu =18 uh s wro fafgu | 3

24. Y U YcAtafeheeta M -fieres 3um w1 AW forgsht smen i feent e 1 | ge
(q&) 3191 Tehal R | 3

25. WHE STHM aREsET (Ta St ) T wet A ot e 8 et 3ew < fore @ 1990 |
I[& Teran T |

(a) U= S oo foredi = yg@ st <6 g ST |

(b) HTH % 3fafceh foreht wsh 31 =g Aigat o1 A forRa feept srerrat & srgspaor foha
T | 3
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21.

22.

23.

24.

25.

“Some species of insects and frogs have evolved with various specific features
that help them from being detected.”

(a) dJustify the statement giving reasons.

(b) Mention any two such features. 2
SECTION - C
(a) “Plasmodium protozoan needs both a mosquito and a human host for its
continuity.” Explain. 3
OR

(b) We all must work towards maintaining good health because ‘health is

wealth’. Enlist any six ways of achieving good health. 3

“Biodiversity plays a major role in many ecosystem services that nature

provides.”

(a) Describe any two broadly utilatarian arguments to justify the given

statement.

(b) State one ethical reason of conserving biodiversity. 3

Name and explain a surgical contraceptive method that can be adopted by

the male partner of a couple. 3

Human Genome Project (HGP) was a mega project launched in the year 1990

with some important goals.
(a) Enlist any four prime goals of HGP.

(b) Name any one common non-human animal model organism which has

also been sequenced thereafter. 3

57/5/3 AN Page 15 P.T.O.



ELAE

Dk

26. Y T HRIHH o 7T R Hhivl Teh THE 19 (ITFM) 7 | I8 GHTad & o fag
fop ot aifea wrmee & fgferft gsa % afdem =1 & Wi w96, Jeu-yos gr
JTOHTC ST STet =TT ST ST HIfT | 3
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TeTuT} o ToTQ STfe GRT I TSRt 1 Iooi@ SHIfT | 3

28. “GrETg % Ui i U fafdre gt @ s 2q (i wEe % fom) oTR w U starei
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39 TS BRI hY SAREAT ST | 3

Qg - g

3T 29 AT 30 TehLUT LT T3 & | Teeh T o Teh 3T H HATqieh fareheq feamman 2 |

29. 9 IS geAshd fepeft urard) W THAY LT B, O A= U fved e ¥ 39 aitegednd
giEfed gt & fess TRumHEeE HshH0T T U 3 B0 § a7 TE) 1 Al B § | 59
U oh! TS HEd & | T g Fersd WA % JieReT T X HTg 91 oar g, T
forprar ufterea & weh feffa argsra o giar 7 | W7 o 3gwa & fore uftgrereti o1 u =
few 7T T gTT g TR R | S U ST 31EA ek STTHY T o I ferfla

IgHEH yfereft srfshan wal/ reren
CCIR] Faferedfi IT=m & s/Ewa
Q7 i A WYy

A <1 i

Geuial H T ——»

T < IMEIATT (HE) &0
/. A I wa TE
el
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26.

27.

28.

29.

One of the major approaches of crop improvement programme is Artificial
Hybridisation. Explain the steps involved in making sure that only the
desired pollen grain pollinate the stigma of a bisexual flower by a plant

breeder. 3

Mention Darwin’s observations made on finches during his visit to Galapagos
Islands. Write the explanation given by Darwin on his observations. 3

“RNA interference has been used to produce transgenic tobacco plants to
protect them from the infestation by specific nematodes.” Explain the novel
strategy exploited by the biotechnologists. 3

SECTION -D

Q. Nos. 29 and 30 are case based questions. Each question has subparts with
internal choice in one subpart.

When a microorganism invades a host, a definite sequence of events usually
occur leading to infection and disease, causing suffering to the host. This
process is called pathogenesis. Once a microorganism overcomes the defense
system of the host, development of the disease follows a certain sequence of
events as shown in the graph. Study the graph given below for the sequence
of events leading to appearance of a disease and answer the questions that
follow :

Incubation Death if immune
period Period of responses and/or
illness medical treatments fail

Period of
decline

Mild signs or symptoms
No signs or symptoms

Number of microorganisms —»

AN
AN

=
3
®
\/
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(@) W% % IER ford rafy & Wft & W1 o H=wor/FsRAur ht Faiferss darar 7 3R
FIT ? 1
(b) T T 31eT shifoe 3T fafgn for Tr Y Sewam srafer @1 8 7 39 A9 genfia Ao
&1 W feIRaw 51 39 srafyr o Teerar | S B Hehar & | 39 fafe et 1 AW

TR fre = WTems gRI gaen B 2 | 2
et
(b) T Ffcraft 319 Sht TSI T AT FreHTcHS o= ST | 2
(¢) Trm srafy & =t @ difsa (Twfa) =afe & sfwelt s s9@ areflt feweh
SHITHISTT hl T Fifereh Bt 7
yferedt 3107 (uffie) Ica=1 he areft wfeeeft ifsreprati o1 am ferfia | 1

30. @¥ft " Sfiet o R (R S Een i gt @ 1 skt St w1 Fafon sa
2, et fopdlt ot Sfia o shimT <61 | H Seette 31T STETHIT o UiuTHEET s18 o
T foehR gfEm=r Bid § | 3eretr o fore we & aen gew < | shidemi o faeifa
T 46 7 | IO H I8 ‘44 + XY a1 fedll § 98 44 + XX 7 | 370 7oV foww-gmeht gar
2, QAL YeGl | I8 YR o I 30 HLdl & AT HS FHhI H 22 + X 7T F© FHeh! |
22 + Y HAEM B | gEdl 3R & augeehl gnit 8 3R had Th &l THR 22 + X
SHIFTEH 1 Jeh Icq~ hid! 2 |

Ffl-meft e ok & et fowem (faenfim) & @ Zfe 81 % s
geshiaice foaafoig 9 89 & SROT AW qo foue & 5= <d 8 e sro
HIHEN T § qiEdd 2d1 8 qUT e I 39 B & | e g9 W I gme
I AW HIFTH A3 |

(a) SYIOTET (TYATsEl) FATE ? 1
(b) IfE A & T TRl o e fofm semem & wmfegy ¥ fomaism 7 &1 a
Feol gU ShIHTET &1 aTet fafir= ki o Gvifera Jroent sht T fefem | 1

(c) afg T 9TE T U T IR (22 +Y) TRl T 22 + XX ey Ot A
o1 forfra shtaT & 1 g4 aTeft Hafd o faehr o1 71 qe 38 of SAfas fafge | 2

YA

(c) HHE H Galfees [T qUT 3Teher Iieriera tferft, Srgfvrar aret faehr o1 am forget
3Gk 1 HTIETUT T IeoRg I | 2
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(a) In which period, according to the graph there are maximum chances of a
person transmitting a disease / infection and why ? 1

(b) Study the graph and write what is an incubation period. Name a
sexually transmitted disease that can be easily transmitted during this
period. Name the specific type of lymphocytes that are attacked by the
pathogen of this disease. 2

OR
(b) Draw a schematic labelled diagram of an antibody. 2

(¢) In which period, the number of immune cells forming antibodies will be
the highest in a person suffering from pneumonia ? 1

Name the immune cells that produce antibodies.

30. The chromosome number is fixed for all normal organisms leading to
species specification whereas any abnormality in the chromosome number of
an organism results into abnormal individuals. For example, in humans 46 is
the fixed number of chromosomes both in male and female. In male it is ‘44 +
XY and in female it is ‘44 + XX'. Thus the human male is heterogametic, in
other words produces two different types of gametes one with 22 + X’
chromosomes and the other with ‘22 + Y’ chromosomes respectively. Human
female, on the other hand is homogametic i.e. produces only one type of
gamete with 22 + X’ chromosomes only.

Sometimes an error may occur during meiosis of cell cycle, where the
sister chromatids fail to segregate called nondisjunction, leading to the
production of abnormal gametes with altered chromosome number. On
fertilisation such gametes develop into abnormal individuals.

(a) State what is aneuploidy. 1

(b) If during spermatogenesis, the chromatids of sex chromosomes fail to
segregate during meiosis, write only the different types of gametes with
altered chromosome number that could possibly be produced. 1

(¢) A normal human sperm (22 + Y) fertilises an ovum with karyotype 22 +
XX'. Name the disorder the offspring thus produced would suffer from
and write any two symptoms of the disorder. 2

OR

(¢ Name a best known and most common autosomal aneuploid
abnormality in human and write any two symptoms. 2
57/5/3 AN Page 19 P.T.O.
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31. (a) (1) TAMEO (FAEO) % TehH H FAW0 AR T T (tRNA) &1 &R &
AT F1 8 ? 34 fopE TR fepar ST B 7

(i) T 6l YhaT o R Th 33h o &9 H TSHIEH o hEishalld hl U
HIRAT |

(i) WIS HIANUT o S USSIETH! $hT18AT o TH 3T UF T Y €I B a7l TshH
S SATEAT HIRTT | 5

YA

(b) IR He GRT ITANT FohT 7T HeX o I[g I91shY aTet ST o AT T il & Juf ()
T fgent 618 %1 F, TGl e 1 90 i1 | 5

32. (a) Tl oft Sasienfiehl stemita Scated Wb § STt SHEYE a8 8 | 98 & T
3Icared aut fuydsafiar & wror fedt Y Sedtaifieha qedies 1 sif<m gweran
TAIRTR 6T geqdT T A Tt 2 | 5

ITIH TH=DG o HeH H FfRad Tei o S fafae :

() Toreht arnfiuset o % gwatien 3q STawd et ufrer fagen (fremt) <t gEh
TRV | fehegl TR T = & |

(i) “<RIfrERTaTi i suaw g aun IuTR BRI |7 # Secifaa gfg i st &
IooTg HIfTT |

(iii) T STRTCHRT § 41 S IedTg Fifesd qid ITIT o fIe quid: dam @ 7 3794 I
% TmeiA o gyfua wren off fofew |

A
(b) () TS T T Ak H b1 AR I (EcoRI) 7 31d Hawaqut yftreht fAug 2 | 3
(1) SRl AR I T THHLIT hT et TUL sh SITEAT 1T |
AD) 39 faeee TSTEH 61 Tg= T a7 faeet w0 & 1 fafgu |

(i) 39 Wiqey TSTeAT gy T €1 T T Tois) Setid i T hEd @ | STR-S W T
& fomfor & 3Rt yyfirest o1 auia ST | 2
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SECTION - E

31. (a) (1) How and why is charging of tRNA essential in the process of

(b)

32. (a)

(b)

57/5/3

translation ?

(11) State the function of ribosome as a catalyst in bacteria during the
process of translation.

(i11) Explain the process of binding of ribosomal units to mRNA during
protein synthesis. 5

OR

Describe the dihybrid cross upto F, generation as conducted by Gregor

Mendel using pure lines of Garden Pea for characters seed shape and
seed colour. 5

Bioreactors are the containment vehicles of any biotechnology-based
production process. For large scale production and for economic reasons
the final success of biotechnological process depends on the efficiency of
the bioreactor. 5

Answer the following questions w.r.t. the given paragraph :

(1) List the operational guidelines that must be adhered to so as to
achieve optimisation of the bioreactor system. Enlist any four.

(i) Mention the phase of the growth we refer to in the statement
“Optimisation of growth and metabolic activity of the cells”.

(ii1) Is the biological product formed in the bioreactor suitable for the
intended use immediate ? Give reason in support of your answer.

OR
(1) ‘EcoRI has played very significant role in r-DNA technology. 3
(I) Explain the convention for naming EcoRI.

(II) Write the recognition site and the cleavage sites of this
restriction endonuclease.

(i) What are the protruding and hanging stretches of DNA produced
by these restriction enzymes called ? Describe their role in
formation of r-DNA. 2
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33. (a) (@) Explain the monosporic development of embryo sac in the ovule of

an angiosperm. 3

(i1) Draw a diagram of the mature embryo sac of an angiospermic

ovule and label any four parts in it. 2
OR

(b) (@) Explain the formation of placenta after the implantation in a

human female. 3

(1) Draw a diagram showing human foetus within the uterus and label

any four parts in it. 2
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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 57/5/3)

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( V' ) 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:-

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

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

e Wrong totaling 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 totaling on the title page.

e Wrong totaling 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 (0O)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: 57/5/3]

Maximum Marks: 70

QMo EXPECTED ANSWER / VALUE POINTS Marks | Tota
SECTION—A
1. | (d) / Haemophilus influenzae: Blockage of the intestinal passage. 1 1
2.1 (d)/ (i) and (iv). 1 1
3. | (b)/ Parasitism. 1 1
4. | (d)/ 5 C-T-G-C- G3 1 1
3G A-C-G-T-C5".
5. | No correct option is available. 1 1
One mark is to be awarded for attempting the question.
6. | (c)/ (ii) and (iv) 1 1
7.1 )/ A—(ii), B—(iv), (C)— (i), (D) — (iii) 1 1
8. | (b)/ Passive immunity. 1 1
9. |(a)/ gm?yrt 1 1
10. | (c) / X —Suspensor (2n), Y — Cotyledon (2n), Z — Radicle (2n), U — Plumule (2n) 1 1
11. | (b)/ 100 — 1000 times faster. 1 1
12. | (b) / Neanderthal man. 1 1
13. | (b) / Both (A) and (R) are true, but (R) is not the correct explanation of (A). 1 1
14. | (b) / Both (A) and (R) are true, but (R) is not the correct explanation of (A). 1 1
15. 1 (d)/ (A) is false, but (R) is true. 1 1
16. | (c)/ (A)istrue, but (R) is false. 1 1
SECTION B
17. | (a) (i) Golden rice (i) Vitamin A o X2
(b) Disease resistance, tolerance to abiotic stress (cold/drought/ salt/ heat), Pest resistance, 1y x2
nutrient enrichment, reduce post-harvest losses, increased efficiency of mineral usage by
plant, create tailor made plant , or any other relevant benefits.
(Any two) 2

18. | Case | -Homozygous dominant
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GG X ag

Green Pods Yellow Pods
G G

g [Gg Gy

g | Gg Gg

Phenotype: All green coloured pod

Case Il- Heterozygous dominant

Gg X g9
Green Pods Yellow Pods

i

G g
9 | Gg 99
9 [Gg 99

Phenotype: 50% green & 50% yellow colour pod

Y2

Yo

Y2

Y2

19.

()
o Bacillus thuringiensis
¢ In the gut of the larva the toxin is released/activated and larva get killed.

OR

(b) (i) a - Interferons
(ii) Activates immune system to destroy cancer cells / tumor.
(iii) The property of normal cell by virtue of which contact with other cells inhibits their
uncontrolled growth.

Yo
Yo

20.

(@) Accept all values within 47+2 (years of age)
(b) Accept all values from 6-8 years of age

21,

(@) To lessen the impact of predation / to avoid their extinction / to protect themselves
(b) Ability to camouflage / cryptically coloured for protection from predators, poisonous
and distasteful to its predators.

Hhx?2

SECTION C

22,

(@) Sporozoites (infectious form of Plasmodium) enter in the blood of human through
female Anopheles mosquito’s bite, sporozoites multiply asexually (asexual phase) in
liver, Red Blood Cells (RBCs), and form gametocytes in RBCs of human host which
are taken by female Anopheles mosquito with blood meal, fertilization and further
development take place in the mosquito’s gut leading to formation of sporozoites
(sexual phase), that are stored in its salivary glands hence needs both host for its
continuity.

1

Y2 %6

I
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¥ mark
When the mosquito
1 bites another human,
/2 nlark sporozolites are
injected with bite.

Mature infective stages

(sporozoites) escape from
gut and migrate
to the mosquito
salivary glands.

Parasite (sporozoites)
reach the liver through
blood

Mosquito
Host

2 mai
_—
The pahrvpr(xhu-(-s

J asexually in lHver cells,
bursting the cell and

Fertilization and
development take place

% in the mosquito’s 2
gut. 25
fc"""".{
TR

Az = S :::nan \\‘I)Imxl... ) /
\ > 15 mark ‘ Gt

Female mosquito
takes up gametocytes

with blood meal. &ﬁ
Gametocytes
p©

releasing into the

Female
5 Parasites reproduce
2 asexuallv in red blood
cells
) k
Y2 mar

Sexual stages (gametocytes)
develop in red blood cells.

OR

(b) Balanced diet, personal hygiene, regular exercise / yoga, vaccination, proper disposal of
waste, control of vectors, maintenance of hygienic food and water, any other relevant
point.

(Any Six)

Yax 6

X 6

23.

(@) Oxygen production, pollination, aesthetic pleasure of thick woods and flowers, bird
watching, mitigate droughts and floods, cycle nutrients, generate fertile soils, provide
wildlife habitat, maintain biodiversity, provide storage site for carbon, provide
aesthetic/ cultural/ spiritual values, any other relevant point

(Any two)

(b) Philosophical or spiritual realisation that every species has an intrinsic value / Moral
duty to care for their well-being / pass on our biological legacy in good order to future
generations.

1x2

24,

e Vasectomy

* A small part of the vas deferens is cut / removed, tied-up to block sperm transport

1x2

25.

(@) (i) Identify all the approximately 20,000 — 25,000 genes in human DNA
(it) Determine the sequences of the 3 billion chemical base pairs that make up human
DNA.
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(ii1) Store this information in databases.

(iv) Improve tools for data analysis. Yox 4
(v) Transfer related technologies to other sectors, such as industries.
(vi) Address the ethical / legal / social issues (ELSI) that may arise from the project.
(Any four)
(b) Caenorhabditis elegans / Drosophila /any other correct example. 1
26. - Emasculation : Removal of the anther from the flower bud before the anther
dehisces.
- Bagging : Covering the emasculated flower with a bag of suitable size to prevent 1x3
contamination of its stigma with unwanted pollen.
- Dusting of desired pollen on the stigma and re-bagging.
(Half mark each if only name of process Emasculation and Bagging is mentioned)
27. | Darwin finches were originally seed eaters, altered beaks arose enabling them to become | 1x3
insectivorous or vegetarian varieties, he observed that adaptive radiation led to speciation.
28. | Using Agrobacterium vectors, nematode specific genes were introduced into the host plant,
the introduction of DNA was such that it produced both sense and antisense RNA in the host
cells, these two RNAs being complimentary to each other form a double stranded RNA / Y x 6§
dsRNA, that initiated RNAi and thus it silences the specific mMRNA of the nematode, the | 7
consequence was that the parasite could not survive in a transgenic host expressing specific
interfering RNA.
SECTIOND
20. | (@
e Incubation period Ya
e Infected person may not take precautions during this period as there are no Yo
symptoms of the diseases.
1 I
e Period of illness Yo
e Number of microorganisms is high and can be transmitted via droplet Yo
infection.
(b)
e Time period between infection and appearance of its symptoms. 1
e AIDS/any other correct example 1
e T lymphocytes 1y
OR
(b)
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Antigen binding site Antigen binding site

% &7 Yo x4
Light —
chain ::’
% > A
:: Disulphide bond
Heavy chain - [ , %
S
(©
e Period of illness Ya
e Blymphocytes /B cells Y
30. | (@) Gain or loss of chromosome due to failure of segregation of chromatids during 1
cell division cycle is known as aneuploidy.
(b) 22+ XY,22+0 Yo x2
(c) Klinefelter’s syndrome 1
Gynacomastia/ feminine development, sterile individual, tall stature, overall masculine | %2 x 2
development (Any two)
OR
(c) Down’s Syndrome: 1
Short statured with small round head , furrowed tongue , partially open mouth , broad palm
with palm crease , physical/ psychomotor/mental retardation , flat back of head , loops on | 14 x2
finger tips , congenital heart disease , big and wrinkled tongue , broad flat face
(Any two)
SECTIONE
3.1 (a) (i)
e Amino acid activated in presence of ATP and attached to their cognate tRNA 1
e When two charged tRNA are in close contact they form peptide bond/ Peptide bond 1
formation between two charged tRNA is favoured energetically.
(i1) To enhance the rate of peptide bonds formation/ help in formation of peptide bond 1
formation
(ii1) Small subunit encounter an mMRNA, the process of translation begins, there are two Yy x 4

sites in larger subunit for subsequent amino acid to bind to, and thus be close enough to
each other for the formation of peptide bond.

OR
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(b) Dihybrid cross

P generation
O 1/2 mark @ Yo+l
Round yellow Wrinkled green  1/2 mark
RR ¥Y i ¥y
; & T ®
wal tes 8
amete 1/2 mark Lot1f
1/2 mark O
Round yellow 1/2 mark 1
F, generation Rr Yv
Selfing
(_‘-a:?mes Gametes 2
Note:gametes of
F1 generation and
punnett square =
2mark
F. generation
Phenotypie ratio : round yvellow : round green : wrinkled yvellow : wrinkled green 1/2 mark
9 3 3 1 1/
( NOTE:Values points are marked in the diagram) 2
32 | (@) (i) Optimum growth conditions : Yy x 4
Temperature , pH , Substrate , Salts , Vitamins , Oxygen
(Any four)
(ii) Log phase / Exponential phase 1
(iii)
e NO 1
e it needs separation and purification / down-streaming process and quality 1
control testing / needs to be formulated with suitable preservatives / clinical
trials.
OR
(b) (i)
() E-Genus
co — Species
R — Strain Yax 4

| — Order of isolation of enzyme
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(1) Recognition site — 5 GAATTC 3’

3CTTAAGS’ iz
Cleavage site — Between G and A from both sides ”
/1
I
S’éAATTC 3 1
3’CTTAA*G 5
( NOTE: half mark to be awarded for correct recognition site and half mark for
cleavage site )
(if) 1
e Sticky ends
«Sticky ends form hydrogen bonds with their complimentary cut counterparts,
1 1
this stickiness facilitates the action of the enzyme DNA ligase. ot
33. | (@) () (Meiosis)
Megaspore mother cell —» Tetrad
2 n
(2n) l (") VX s
3 Mitosis without cell wall formation /<— Degeneration of 3 cells
Free Nuclear division (one functional
megaspore left)
_ ()
(Cell wall formation)
8 nuclear stage —Embryo sac (7 celled 8 nucleated stage)
(ii)
Chalazal end
Antipodals
Polar nuclei
Central cell
Egg
""-4 S d 7ex4
il _— Synergids
g’!’y
SO ”’w

Micropylar end
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(Any four parts labelling)

OR
(b) (i) After implantation finger like projections appear on the trophoblast called

chorionic villi which are surrounded by the uterine tissue and maternal blood, these 1x3
tissues become interdigitated with each other, and jointly form a structural and
functional unit between developing embryo and maternal body called placenta.
(i i) Placental villi
Cavity of
Umbilical [}i' i e Yolk sac
it tts | ‘ Yy x 4

vessels

Plug of mucus
in cervix

(Any four parts labelling)

3k >k 3k 3k 3k 3k >k %k 3k 3k 3k >k %k %k 3k 3k 3k %k %k k >k 3k %k k k
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