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General Instructions :

Read the following instructions carefully and follow them :
(i) This question paper contains 33 questions. All questions are compulsory.
(it)  Question paper is divided into five sections — Sections A, B, C, D and E.

(iti) Section A - questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

(iv) Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

(v)  Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

(vi) Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks. Each question has subparts with internal choice in
one of the subparts.

(vii) Section E — questions number 31 to 33 are long answer type questions. Each
question carries 8§ marks.

(viii) There is no overall choice. However, an internal choice has been provided in
Sections B, C and D of the question paper. A candidate has to write answer for
only one of the alternatives in such questions.

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

(x) Wherever necessary, neat and properly labelled diagrams should be drawn.

5'%6+10 #

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16

6JG R[TCOKF QH DKQOCUU KP UGC KU IGPGTCNNJ[ KP.
# $KQOCUU QH HKUJGU GZEGGFU VJCV QH RJ[VQR
$ OWODGT QH RIJ[VQRNCPMVQPU KU OQTG
% OWODGT QH RJ[VQRNCPMVQPU KU NGUU

& .CTIG HKUJGU HGGF QP UOCNN HKUJGU
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9JKEJ QPG QH VJIGnotQNNONICRU EIXGEVQT HQT T&O# V
# 2NCUOKF $ $CEVGTKCN EGNN
% $CEVGTKQRJICIG & AGVTQXKTWU

9JKEJ QPG QH VJG HQM ERKFAIGEVNTWKVEIGF !

#  Clostridium butylicum - $WV[TKE CEKF

$  Trichoderma polysporum — %[ENQURQTKP #
% Monascus purpureus - %WKVTKE #EKF

&  Streptococcus - SVTGRVQMKPCUG

#NNGTIKE TGCEVKQPU CTG EQWPVGTGF D[ VJG CFOKI

# JNWECIQP $ +PUWNKP
% #PVKJKUVCOKPG & 1Z[VQEKP

ICVEJ VIJG KVGOU KP %QNWOP + YKVJ VIJQUG KP %
EQTTGEVN[ OCVEJGF QRVKQP HTQO VJQUG IKXGP DG

Column I Column II
Cross Phenotypic Ratio
IGPFGNKCP OQPQJ[DTKF K S
IGPFGNKCP FKIJ[DTKF KK
+PEQORNGVG FQOKPCPEG KKK ” (
6GUV ETQUU OQPQJ[DTKF K X

Options :
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% — KKK- KX - K -— KK

& - KK- K — KX- KKK
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6JG GZRGEVGF RJIJGPQV[RKE TCVKQ COQPIUV VIG R
QDVCKPGF HTQO C ETQUU DGVYGGP JGVGTQ\[IQWU V

RNCPV KU ”~
# VCNN CPF FYCTH $ VCNN CPF
% VCNN CPF FYCTH & VCNN CPF

+P JWOCPU VJG UGEQPFCT[ QQE[VG EQORNGVGU OG
# KV IGVU KORNCPVGF KP VJG WVGTKPG GPFQOGYV
$ KV KU TGNGCUGF HTQO VJG OCVWTGF )TCCHKCF
% KV KU RGPGVTCVGF D[ VJG URGTO EGNN

& CETQUQOCN GP\[OGU DTGCM FQYP VJG \QPC RG

B # RORWNCVKQP KU KP IGPGVKE GSWKNKDTKWO *CTF

gene with 2 alleles (dominant allele is ‘A’ and recessive allele ‘a’). IH VJG

frequency of allele‘A’is |© VJGP VJG HTGSWGPEQC QH TGPQVI[R
# | $ |
% | ~ & |

9JKEJ QPG QH VJG HONNQRoKRITWMGCVGOGPVU KU
# (NKRRGTU QH YJCNGU CPF FQNRJKPU CTG JQOQ

$ *QOQNQIQWU QTICPU JCXG UKOKNCT CPCVQ!
RGTHQTO FKHHGTGPV HWPEVKQPU

% *QOQNQI[ KPFKECVGU EQOOQP CPEGUVT]

& *QOQNQIQWU UVTWEVWTGU CTG C TGUWNYV QH E
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+P VJG CDUGPEG QddrpaSlEteuseNK\CV KQ P

# FGIGPGTCVGU

$ RTQFWEGU OQTG QGUVTQIGP

% RTQFWEGU OQTG RTQIGUVGTQPG

& RTQFWEGU DQVJ QGUVTQIGP CPF RTQIGUVGTQP

+P VJG FQWDNG JGNKECN UVTWEVWTG QH &0# OQNG
# KFGPVKECN CPF EQORNGOGPVCT]

$ KFGPVKECN CPF PQP EQORNGOGPVCT]

% CPVK RCTCNNGN CPF EQORNGOGPVCT][

& CPVK RCTCNNGN CPF PQP EQORNGOGPVCT]|

+P‘CTCPUETKRYKO®GWPKPEUQNIQECVGF VQYCTFU VJG

# " GPF QH VJG VGORNCVG UVTCPF
$ " GPF QH VJG VGORNCVG UVTCPF
% " GPF QH VJG EQFKPI UVTCPF
& " GPF QH VJG EQFKPI UVTCPF
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.

# $QVI #UUGTVKQP # CPF 4GCUQP 4 CTG VTWC
EQTTGEV GZRNCPCVKQP QH VJG #UUGTVKQP #

$ $QVJ #UUGTVKQP # CPF 4GCUQP 4 CHh&t VTWG
VIJG EQTTGEV GZRNCPCVKQP QH VJG #UUGTVKQP

% #UUGTVKQP # KU VTWG DWV 4GCUQP 4 KU H(

& #UUGTVKQP # KU HCNUG DWV 4GCUQP 4 KU V
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Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

- Assertion (A) :

Reason (R) :

Y #NVJIQWIJ

8KTWU KPHGEVGF EGNNU RTQFWEG KPVGTH
+PVGTHGTQPU ECP ECWUG KPHNCOOCVKQFPF

.QUU QH DKQFKXGTUKV[ ECP QEEWT FWG
TGUQWTEGU

+PVTQFW EMHK® Bar@pinus KP +PFKCP TKXGTU J
VQ C FGENKPG KP PCVKXG +PFKCP HKUJGU

40# KU WPUVCDNG CPF ECP OWVCVG CV C |

6JG RTGUGREL QHQWR KP GXGT[ PWENGQV
OCMGU KV NCDKNG CPF GCUKN[ FGITCFCDN

# TGEQODKPCPV &0# YJKEJ KU KPUGTVGF
UGSWGBEGNOEVQUKFCUG FQGU PQV RTQFV
EQNQPKGU YJGP VITGCVGF YKVJ C EJTQOQI

+PUGTVKQPCN KPCEVKXCVKQP QEEWTU YJ
KU KPVTQFWEGF KP VJG EQFKPI UGSWGPECG

5'%6+10 $

*CGOQRJKNKC CPF UKEMNG EGNN CPGOl

IGPFGNKCP FKUQTFGTU [GV VIG[] FKHHGT KP VJGKT
CP[ VYQ FKHHGTGPEGU 2

" +FGPVKH[ # $ % CPF & KP VJG HQNNQYKPI VCDN%L ~

SEKGPVKHKE| PCQ&\QH 'HHGEV QP VJG|JWO
VJG RNCPYV DQF[ JWOCP U[UVGO
C| Papaver # &GRTGUUCPV UNQYU FQ
somniferum HWPEVKQP
D| Cannabis sativa %CPPCDKPQKFU $
E| Erythroxylum coca % &
o VWA -1
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*QY KU VJG TCVG QH FGEQORQUKVKQP CHHGEVGEF L
VGORGTCVWTG ! 2

C 0COG CP[ VYQ EQRRGT TGNGCUKPI KPVTC WYV
TGCUQPU VIJCV OCMG VIJIGO GHHGEVKXG EQPWTCE

14

D 0COG CP[ VYQ QWVDTGGFKPI FGXKEGU VJCV
FGXGNQRGF CPF GZRNCKP JQY VJG[ JGNR
ETQUU RQNNKPCVKQP 2

*QY KU 6K RNQ@grébdcreri@t tumefaciens OQFKHKGF VQ CEV
ENQPKPI XGEVQT ! 2

5'%6+10 %

JKXGP DGNQY KU C RKG EJCTV TGRTGUGPVKPI INQDC

A

(KU

D

C 4GFTCY VIJG RKG EJCTV KFGR2VKHIKEPEJGPITQW
VIGKT TGURGEVKXG RQUKVKQPU

D IGPVKQP VYQ GZCORNGU QH TGEGPVN[ GZVKPE)\
2TGFCVKQP KU TGHGTTGF VQ CU C FGVTKOGPVCN KI

RQUKVKXG TQNGU UWRRQTVGF D[ CP GZCORNG GCE.
GEQU[UVGO 3
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6JG HKTUV ENKPKECN IGPG VJGTCR[ YCU IKXGP KP
#&# FGHKEKGPE]

C IGPVKQP VJG ECWUG QH VJKU FKUQTFGT
D KUV VJG RQUUKDNG VTGCVOGPVU CXCKNCDNG

E *QY ECP VIJKU FKUQTFGT DG EWTGF RGTOCRGP\

&GUETKDG CP[ VIJTGG CUUKUVGF TGRTQFWEVKXG V
KPHGTVKNKV] 3

) C K 9TKVG VIJG MCT[QV[RG CPF VJG IGPGVKE F

(4 >

YJQ Jdddeloped from a zygote formed from an ‘::’ egg
H G TsédkbN a ¢ ;’ sperm. 1

KK/GPVKQP CP[ VYQ U[ORVQOU QH VJKU IGPGYKE

KKK 9TKVG VIJG RQUUKDNG TGCUQP VJCV NGC|
XX’ egg. 1
14

D +P ECUG QH CP[ FKURWVG C XGT[ UOCNN UCORN
QH DNQQF ECP JGNR WU VQ FGVGTOKPG VJG RCV
UEKGPVKHKE GZRNCPCVKQP VQ UWDUVCPVKCYG

C List the salient features of Darwin’s theory of natural selection.

D IKETQDGU JCXG RTQXGF VQ DG UWKVCDNG GZC
PCVWTCN UGNGEVKQP ,WUVKH[ IKXKPI TGCUQPU

B C &KHHGTGPVKCVG DGVYGGP JWOQTCN KOOWPG
KOOWPG TGURQPUG

D &TCY C UEJGOCVKE FKCITCO QH CP CPVKDQF]
HOQOWT RCTVU 3
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Questions No. 29 and 30 are case-based questions. Each question has

3 subparts with internal choice in one subpart.

4GCF VJG HQNNQYKPI RCUUCIG CPF CPUYGT VJIG SW(

+P 7 VJG JGCNVJI YQTMGTU QH 7PKVGF 5VCVGU
CYCTG Qihcréaddd frequency of Kaposi U UCTEQOC ECPEGT QH
CPF DNQQF XGUUGNU CPF CPQVJGT FKUGCUG RP(
TGURKTCVQT] KPHGEVKQP ECWUGF D[ C RTQVQ\QCF
XGT[ TCTG KP VJG IGPGTCN RQRWNCVKQP DWV QE
UGXGTIGOIODWPQUWRRKRIBRKMXXAFWCNU 6JKU NGF VQ VJ(
VG KOOWPG U[UVGO FKUQTFGT VJCV YCU PCOG
&GHKEKGPE[ 5[PFTQOG #+&5

+P 7 XKTQNQIKUVU YQTMKPI KP VJG 75# CPF (TC
ECWUCVKXG QAIB Vnow @idown as Human Immunodeficiency
8KTWU “HE follows a set path to attack the human body to cause

VJG FKUGCUG

C 0COG VJG ITQWR QH EGNNU VJG *+8 CVVCEMU C
JWOCP DQF[ CPF YTKVG VJG XCTKQWU GXGPVU V.

D 9TKVG VIJG GZRCPFGF HQTO QH VJG FKCIPQUYV
#+&5 9TKVG VIJG RQUUKDNG VTGCVOGPV CXCKI
RTGUGPV 1

E IGPVKQP CP[ VYQ UVGRU UWIIGUVGF D[ 9*1 HQT
QH VIKU FKUGCUG 2

14

E “# RCVKGPV UWHHGTKPI HTQO #+&5 FQGU PQV FK
UQOG QVIGT KPMGBGEKKQWYIG UVCVGOGPYV 2
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4GCF VJG HOQONNQYKPI RCUUCIG CPF CPUYGT VJIG SW(
SRGTOCVQIGPGUKU KU CP KORQTVCPV RA KWOIJ PWG Z
CPF CNN QVJGT XGTVGDTCVGU 6JG RTQEGUU KU E
WPFGT VIJG KPHNWGPEG QH JQTOQPGU +V UVCTVU

JWOCPU CPF VIGTGCHVGT EQPVKPWGU ©6JG RTKO
GODT[QPKE VGUVKU YJKEJ FKHHGTGPVKCVG KPVC
RTGEWTUQTU QH VJG URGTOU 6JGUG CTG NQECVG]
UGOKPKHGTQWU VWDWNGU YJGTG VIJIG RTQEGUU QH |

C 5VCVG VJIG UKVG QH CEVKQP QH (5* KP VJG VG
VIGTGCHVGT 2
14

C &GUETKDG VJG TQNG QH .* KP VJG RTQEGUU2QH
D 0COG VJG EGNNU CPF VIJGKT RTQFWEVU YJKHEJ V

K IKVQUKU CPF &KHHGTGPVKCVKQP

K K IGKQUKU + CPF /IGKQUKU ++
FWTKPI VJG RTQEGUU QH URGTOCVQIGPGUKU

E 0COG VJG CEEGUUQT[ FWEVU VJCV VJG URGT
UGOKPKHGTQWU VWDWNGU VQ TGCEJ VJG GRKFKI

5'%6+10 '

#PUYGT VJG HQNNQYKPI SWGUYV KHeEshey\adh&€ ¥haselr G D C U
GZRGTKOGHVcONUIXFH DCEVGTKQRJCIG ~

C K 9J[ FKF VJG[ WUG TCFKQCERK XIG RK)IC K I/
RIQURJIQPZWWP VIGKT TGURGEVKXG EWNVWTG
E.coi RQRWNCVKQP YJKEJ UWDUGSWGPVN]
DCEVGTKQRJCIG !
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KK 5VCVG VIG RWTRQUG QH VIGKT WUKPI VJi
SNGPFGT

%GPVTKHWIG

KKK 9TKVG VJG QDUGTXCVKQPU VIJG[ OCFG F\
GZRGTKOGPV

KX $CUGF QP VJG TGUWNVU YTKVG VJG EQPE

GPF QH VIGKT GZRGTKOGPV 5
14
D K &GUETKDG VJG RTQEGUU QH VTCPUETKI

TGURGEV VQ KPKVKCVKQP GNQPICVKQP CPF

K K 9TKVG JQY OCP[ V[RGU QH 40# RQN[OG"
VTICPUETKRVKQP KP
2TQMCT[QVGU

'WMCT[QVGU 5

C K 9J] UJUQWNF C EGNN DG OCFG EQORGVGPV \

*QY ECP C DCEVGTKCN EGNN DG OCFG EQORG\
'"ZRNCKP 2

K K 5VCVG VJG KORQTVCPEG QH IGN
DKQVGEJPQNOQI]

'"ZRNCKP VJG RTKPEKRNG QP YJKEJ VJKU

IGPVKQP YJ[ GVIKFKWO DTQOKFG KU VWUGHF

14
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D ‘$V EQVVWIG IGPGVKECNN[] OQFKHKGF ETQR JCL
EQVVQP HCTOGTU VQ KPETGCUG VIJGKT ETQR [KGI

K *QY YCU $V EQVVQP RNCPV OCFG TGUKUYV
'ZRNCKP 2

KK &GUETKDG VJG OGEJCPKUO VJCV NGCFU V!
HGGFKPI QP $V EQVVQP RNCPVU 3

C K 'ZRNCKP VJG RTQEGUU QH FQWDNG HGTV
UVCTVKPI HTQO VJG IGTOKPCVKQP QH RQNNG
OGPVKQPKPI VJG RNQKF[ QH VJG GPF RTQFW
5VCVG VJG TQNG QH U[PGTIKFU FWTKPI VJG EC

KK 9J] FQGU VJG FGXGNQROGPV QH GPFQURG

GODT[Q ! 1
14
D K /GPVKQP VJG UKVG YJGTG HGTVKNKUCVKQ
JWOCP HGOCNG 'ZRNCKP VJG RTQEGUU QH H(
JQY RQN[URGTO[ KU RTGXGPVGF 3

KK 0COG VJG GODT[QPKE UVCIG VJCV IGVU K«
'"ZRNCKP VJG RTQEGUU QH KORNCPVCVKQRKP




Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Certificate Examination,2024
SUBJECT NAME BIOLOGY (Q.P. CODE 57/2/3)

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.

“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-XIl, 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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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 (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) 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).This is in view of the
reduced syllabus and number of questions in question paper.

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 (0)Marks.

15

Any unassessed portion, non-carrying over of marks to the title page, or totaling 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 totaled 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, 2024
BIOLOGY (Subject Code-044)
[ Paper Code: 57/2/3]

(A)/ Biomass of fish exceeds that of phytoplankton

(B)/ Bacterial cell

(C)/ Monascus purpureus — Citric Acid

(C)/ Antihistamine

(C)/ 1(iii), 2-(iv), 3-(i), 4-(ii)

(C)/ 30 tall and 30 dwarf

(C)/ it is penetrated by the sperm cell.

0|20 (LB (W] 1=

(C) /0-48

o

(D)/Homologous structures are a result of convergent evolution.

_
e

(A)/ degenerates

—
—

(C) /anti-parallel and complementary

_
N

(D)/ 3" end of the coding strand.

—_
(98]

(C) /Assertion (A) is true, but Reason (R) is false

H
>

(B)/ Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

[Sa VNN (U [N U — U U— U J— U U T— —y

[UNN VNI, (VNI [N NI [N U JUS U U U SN [ u—

_‘
e

(A)/ Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

16.

(A)/ Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

SECTION - B

17.

Haemophilia Sickle cell anaemia

Sex linked/X- linked Autosomal recessive disorder
recessive disorder

More males than females are | Affects both males and females
affected. equally.

Carrier/unaffected female When both the parents are
transmits the disease to some | carriers, the disease is transmitted
of her male offspring. to the offspring.

(any two corresponding differences)

1+1

18

(A) — Heroin/smack/diacetylmorphine
(B) — Cardiovascular system

(C) — Cocaine/coca alkaloid/coke/crack
(D)-Stimulates central nervous system /produces a sense of euphoria and
increased energy/hallucination.

5 x4
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19.

e Detritus rich in lignin and chitin— slow decomposition, rich in
nitrogen and water soluble substances like sugar - decomposition
rate is faster,

e Warm environment — favour decomposition, low temperature —
Inhibit decomposition.

v x4

20.

(a) Copper releasing IUDS — CuT, Cu-7, Multiload — 375 (Any two)

Cu™ released from 1UDs suppress sperm motility, reduces fertilising
capacity of sperms, increase phagocytosis of sperms  (Any two)

OR

(b) - Unisexuality- production of unisexual flowers,
- Release and receptivity of stigma are not synchronized, either pollen
is released before the stigma becomes receptive or stigma becomes
receptive much before the release of pollen,
- Anther and stigma are placed at different positions, so that the pollen
cannot come in contact with stigma,
- Self-incompatibility/genetic incompatibility, genetic mechanism and
prevents self-pollen from fertilizing the ovule by inhibiting pollen
germination or pollen tube growth in the pistil.

(Any two devices with explanation)

1/2 +1/2

1/2 +1/2

Yax 4

21.

Tumour inducing genes or virulent gene in Ti plasmid are removed hence
Ti plasmid is disarmed, DNA carrying the gene of interest can be inserted
into the segment.

1+1

SECTION - C

22.

(@)

Mammals

Birds

Reptiles

Amphibians

(b) Dodo, Quagga, Thylacine, Steller’s Sea Cow, 3 subspecies (Bali, Javan,
Caspian) of tiger (or any other correct example - any two)

Yo x4

5 +14
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23.

- Predators act as conduits for energy transfer across trophic levels.
for example—

Grass — Goat — Lion/ Lion (Predator) transfers the energy fixed
by plants and the Ecosystem. (or any other correct example)

- Predators keep prey populations under control.

e.g. Cactus feeding predator (moth) control the spreading of the prickly
pear cactus.
(or any other correct example)

- Predators help in maintaining species diversity by reducing the intensity
of competition among competing prey species.

e.g. extinction of more than 10 species of invertebrates due to removal of
starfish Pisaster (predator) (or any other correct example)

% +14

% +1

15 +14

24.

@) Disorder is caused due to the deletion of gene coding for
adenosine deaminase.

(b) Bone marrow transplantation, enzyme replacement therapy,
gene therapy (any two)

(©) The gene isolated from bone marrow cells producing ADA,
if introduced into cells at early embryonic stage could be a
permanent cure.

15 414

15 +14

25.

- In vitro fertilization (IVF)-ova and sperms collected from donor induced to
form zygote under simulated conditions in laboratory followed by embryo
transplant,

- Zygote intra fallopian transfer (ZIFT)-zygote upto 8 blastomeres transferred
to fallopian tube,

- Intra uterine transfer (IUT)- embryos with more than 8 blastomeres
transferred uterus,

- Gamete intra fallopian transfer (GIFT)- transfer of an ovum collected from
donor into the fallopian tube of another female who can produce one but can
provide suitable environment for further development,

- Intra-cytoplasmic sperm injection (ICSI)-the sperm is directly injected into
the ovum,

- Artificial insemination (Al)- sperm collected from male is artificially

introduced into female. (any 3 techniques with explanation)

1x3

26.

(a) (i)
o Karyotype - 44 + XXY/47-XXY/AA+XXY,
e Genetic disorder - Klinefelter’s syndrome

15 +14
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(if) Gynaecomastia/development of breast, Sterile Individuals, , overall
masculine development (any two symptoms)

(iii) Failure of segregation of chromatids or chromosomes/non-
disjunction of chromatids or chromosomes during cell division or
gametogenesis.

OR

(b) DNA fingerprinting is the basis of paternity testing, high degree of
polymorphism in DNA, the polymorphisms are inheritable.

I

Isolation of DNA and amplification by PCR, Digestion of DNA,
Separation of DNA fragments by electrophoresis, blotting and
hybridisation, detection of hybridised fragments by
autoradiography, matching the DNA bands of father and child.

% +14

1x3

15 x6

27.

(@) Population size grows exponentially, compete for resources only
some survive and grow and others or weaker perish, organisms with
favourable variations survive and reproduce called survival of the fittest,
favourable variations get accumulated over a period of time and get

naturally selected so that new forms arise.
(b) Microbes divide fast with shorter life span and, variations can be observed
in larger population within short time.

V5 x4

15 +14

28.

(a)

Humoral immune Cell-Mediated immune
response response

(1) Mediated by B-lymphocytes | Mediated by T- lymphocytes

(i) | Antibodies are produced by | T- cells do not secrete antibodies
B-lymphocytes in the blood. | but help B-cells to produce them.

(i11) | This is not responsible for This is responsible for the graft
graft rejection. rejection.

(any two corresponding differences)

(b)

15 +14
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[ 1—“/2 iy Antigen binding sit [1/21
Light cham 1/2 X4
[1/2 mark] Pl
S Disulphide bridge
[1/2 mark]
(1/2 mark]
[ANY FOUR LABEUING] | Feif2madd
(any correct four labels) 3
SECTION-D
29. | (a)
e Macrophages, Yo+
e virus replication (RNA genome)
(b) ¢ Enzyme-linked immuno-sorbent assay (ELISA) /Polymerase Chain /2
Reaction (PCR
 Treatment available — Antiviral drugs that are only partially effective as | >
they only prolong the life of the patient.
(c) Making blood HIV safe in blood banks, use of only disposable needles
and syringes in hospitals, free distribution of condoms, controlling 1+1
drug abuse, advocating safe sex, regular check-ups for HIV
susceptible population. (Any two)
OR
(c) This is because of drastic reduction of helper T-lymphocytes that are 1
responsible to fight infections,
person become immune-deficient, 72
unable to protect oneself from other bacterial or viral or fungal or parasitic 2
infection. 4
30. ) _ . _
(a) Sertoli cells in seminiferous tubule, induces release of some factors 1+1
which induce spermiogenesis.
OR
(a) LH acts on Leydig cells, and stimulates the synthesis and secretion of 1+1
androgens for spermatogenesis.
. . mitosis/differentiation _ _
(b) (i) Spermatogonia Primary Spermatocyte Y
. A meiosis |
(i1) Primary Spermatocyte—————— Secondary Spermatocyte A
iosis I1
e, Spermatid U
(c) Rete testis, vasa efferentia 72 e 4
SECTION - E
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@
e Since Sulphur is component of protein so they used radioactive 72
Sulphur to label protein coat of the virus
e Since Phosphorus is the component of the DNA so they used Va
radioactive Phosphorus to label DNA.
(ii) (1) To remove viral coats from bacteria or E.coli by agitating.. 1
(2) The viral particles were separated from bacteria or E.coli by 1
spinning in a centrifuge.
(iii) - No radioactive S*° detected in the cells but detected in the "
supernatant in case of radioactive S* labelled protein capsule of
bacteriophage
- Radioactive P32 detected in cells but not in the supernatant in case v,
of viruses having radioactive P*? labelled DNA.
(iv) DNA is the genetic material. 1
OR
(b) (i)
e Initiation-DNA dependent RNA polymerase attaches at 3’-end
of the DNA template using sigma factor. !
e Elongation- by using nucleotide triphosphates as substrate
polymerization in template dependent fashion occurs by 1
following rule of complementarity.
e Termination-on reaching terminator region polymerase binds
with rho factor leads to separation of nascent RNA and 1
polymerase.
(i) (1) one in prokaryotes !
(2) three in eukaryotes 1
5
32.
(@) (i)
e DNA is a hydrophilic molecule and cannot pass through the cell 1
membrane.
e A bacterial cell is made competent by treating the bacterial cell Yo +1f
with a specific concentration of a divalent cation such as calcium,
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which increases efficiency with which the DNA enters through
pores in its cell wall/This creates certain transient pores in its cell
and increases the efficiency of the cell to take up DNA.

(i) (1) Separation of DNA fragments .

(2) DNA fragments are negatively charged molecules, they can
be separated according to their size by forcing them to move
toward the anode under an electric field through agarose gel.

(3) To stain the DNA to visualize by exposure to UV radiation.
OR

(b) (i) Specific Bt toxin gene cry IAc/cry Il Ab, isolated from Bacillus
thuringiensis bacteria and incorporated into the cotton plant to provide

resistance to bollworm.

(1) Bacillus thuringiensis forms toxic insecticidal protein or Bt toxin protein
during a particular growth phase, Bt toxin protein exist as inactive pro-toxin, on
ingestion by the bollworm inactive toxin is converted into active form due to
alkaline pH of the gut, activated toxin binds to the surface of the mid-gut
epithelial cells, create pores and causes cell swelling, lysis and death of the
msect.

1/2 +1/2

% +1

1+1

15 x6

33.

(a) (1)
e Pollen tube passes down the style, generative cell divides mitotically
into two male gametes and male gametes are discharged into the
embryo sac through the micropyle,

-One of the male gamete + Egg/ovum —Zygote (2n)/zygote is diploid,
Process is known as syngamy.

-Other male nucleus (n) + secondary nucleus (2n)— PEN/Primary Endosperm
Nucleus(3n)/PEN is triploid, this is known as triple fusion,

(Ploidy of zygote and PEN)
Since two types of fusion (syngamy and triple fusion) in an embryo sac called
double fertilization.

e Filiform apparatus of synergids guide entry of the pollen tube (at the
micropylar end).

(i1) To provide assured nutrition to the developing embryo.

OR

@) (i)

e Ampullary-isthmic junction/ampulla of fallopian tube ,

e A sperm comes in contact with zona pellucida (layer of ovum), the
secretion of the acrosome of the sperm helps the sperm to enter into the
cytoplasm of the ovum, this induces completion of meiosis II to form
haploid ovum (ootid), haploid nucleus of the sperm and of the ovum
fuse together to form the diploid zygote.
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On contact of sperm with zona pellucida induces changes in the membrane
of the ovum that blocks the entry of the additional sperms.

(i)
e Blastocyst
eTrophoblast layer of the blastocyst gets attached to the
endometrium, inner cell mass gets differentiated into an embryo,

the uterine cells divide rapidly and blastocyst gets embedded in

the endometrium of the uterus.
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