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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 RCTV QH VJG QXWNG VIJCV FGXGNQRU KPVQ RT
HGTVKNK\CVKQP KP C VIRKECN HNQYGTKPI RNCPV KU

# GODT[Q UCE $ PWEGNNWU
% KPVGIWOGPVU & OGICURQTG
# &0# HTCIOGPV JCU PWENGQVKFGU GQANFG RXP ¢

*QY OCP[ DCUGU FQGU VJKU &0# UGIOGPV RQUUG
JI[FTQIGP DQPFU DGVYGGP VJIGO !

# h $ o
% ” & ~v
57/3/1-13 3 VWY P.T.O.
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&WTKPI VIJG ~ U KP VJG RTG KPFWUVTKCNKUCVK!
GZRGEVGF GHHGEV QH PCVWTCN UGNGEVKQP QP VJ(
CU EQORCTGF VQ YJKVG YKPIGF OQVJU YCU ~

# OQTG KP PWODGT $ NGUU KP PWOD(
% DOQVJ YGTG GSWCN KP PWODGT & DQVJ YG
+P YIJKEJ QPG QH VJG HQNNQYKPI HNQTCN RNCPVU
VJG UGGFU YKVIQWYVY HGTVKNKUCVKQP QH VJG GII EC
# $NCEM RGRRGT $ IWUVCTF

% JTQWPFPWYV & %KVTWU

# SPCRFTCIQP RNCPV DGCTKPI RKPM EQNQWT HNC(

SPCRFTCIQP RNCPV DGCTKPI YJKVG EQNQWT HNQYG"
RGTEGPVCIG QH VJG QHHURTKPI KU ~

# 4GF ~ 9JKVG

$ 4GF ~ 2KPM ~ 9JKVG
% 2KPM ~ 9JKVG

& 2KPM ~ 4GF 7 9JKVG

- +P YJKEJ QH VJG IKXGP EJTQOQUQOCN FKUQTFGTU F
UVCVWTG YKVJ HGOKPKUGF EJCTCEVGT !

#  Klinefelter’s syndrome $ Down’s U[PFTQOG
%  Turner’s syndrome & 'FYCTBIPFTQOG
- 5. /IKNNGT KP VQ UWRRQTYV VJG VIJGQT[ QH EJ(

EQPFKVKQPU KP VJG ENQUGF HNCUM VJCV KPENWEFGI
# %* 1 0* *1 XCRQWT €% ~

$ %* * 0* *1 XCRQWT°@&V ~
% %* %1 * *1 XCRQWT €% ~
& %* 0* 51 *1 XCRQWT°&V ~
57/3/1-13 5
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+P CP GZRGHK&GGRVY ITQYP KP C OGFKWOO* @RV CKP

0 KU VJG NKIJV KUQVQRG QH OKVTQIGP HQNNOQY
IGPGTCVKQPU KP C OGFKWO JCXKPI JG G X[#HYVGTQURKSZ
IGPGTCVKQPU VJGKT &O0# YCU GZVTCEVGF CPF
FGPUKV[ ITCFKGPV EGPVTKHWICVKQP +FGPVKH]
KIJV *[DTKF *GCX[ CPF TCVKQ QH VJG DCPFU QH
ITCFKGPV EGPVTKHWICVKQP

# *[DTKF ~ *GCX] o
$ .KIJV ~ *GCX]

% *[DTKF ~ *GCX]

& .KIJV ~ *GCX]

9JKEJ FKUGCUG KU VJG RCVKGPV UWHHGTKPI HTQC
UWEJ CU UWUVCKPGPFWKMFPHGCGAHLO/TQOCEIJ RCKP EQPU!’
JGCFCEJG NQUU QH CRRGVKVG CPF YGCMPGUU !

# 2PGWOQPKC
$ ICNCTKC

% 6[RIJQKF

& #OQGDKCUKU

9JKEJ PCVKXG RNCUOKF FKF 5VCPNG[ %QJGP CPF *(
EQPUVTWEVKQP QH VJG HKTUV TGEQODKPCPV &0# !

#  Salmonella typhimurium
$ Streptococcus pneumoniae
%  Escherichia coli

&  Haemophilus influenzae

57/3/1-13 7 W P.T.O.
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9JKEJ QPG QH VJG HONNQYKPI TGRTGUGPVU VJG EQ
VIJG &0# VQ DG CORNKHKGF KP VJG 2%4 !

5 3’
@ 5, .
3F Illl 5f
5 3
® g 315
3r -l_l_ 5r
3 o'
(®) 3 o 5 3
5F r
3 5’
(D) 5 g 3’-I—I—I—L5r
5! IIII Sf

6JG RQRWNCVKQP ITQYVJ EWTXG CRRNKECDNG HQT
IGQOGVTKE HCUJKQP YJGP VIJG TGUQWTEGU CTG PQ

DG ~
2 2
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a o
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o o
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3 S
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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.

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

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

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

& #UUGTVKQP # KU HCNUG DWV 4GCUQP 4 KU V

Assertion (A): 2TKOCT[ VTCPUETKRVU KP GWMCT[QVGU
URNKEKPI VQ TGOQXG VJG KPVTQPU

Reason (R) : 2TKOCT[ VTCPUETKRVU EQPVCKP DQVJ GZ
VJG KPVTQPU CTG PQP HWPEVKQPCN KP GW

Assertion (A): 6JG EJTQPKE WUG QH CNEQJQN D[ C RGTUC

Reason (R): #NEQJQN CFFKEVKQP CV VKOGU DGEQOGU
CPF HKPCPEKCN FKUVTGUU VQ VJG GPVKT(
RGTUQP

Assertion (A): 6JG \[IQVG IKXGU TKUG VQ JGCTV UJCR
UWDUGSWGPVN[ RTQGODT[Q KP OQUV CPIK

Reason (R) : 6JG \[IQVG KU RTGUGPV CV VJG OKETQR[N(
UCE CPF FGXGNQRU KPVQ CP GODTI[Q

© Assertion(A): 6JG UVKTTGT HCEKNKVCVGU VJG GXGP
CXCKNCDKNKV[ KP C DKQTGCEVQT

Reason (R) : SVKTTGF VCPM DKQTGCEVQTU IGPGTCNNT[ J

57/3/1-13 11 W P.T.O.
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* 1TCN EQPVTCEGRVKXGU CTG YKFGN[ CEEGRVGF HQ
TCVG QH RQRWNCVKQP 0COG VJG VYQ KORQTVC

contraceptives. Why is ‘Saheli’ considered a preferred contraceptive by
YQOGP ! 2

" 9JCV KU C XCEEKPG ! 9TKVG VJG DCUKU QP YJKEJ K\
VJG DQFJ 2

%QPUKFGT VJG IKXGP FCVC QH C J[RQVJGVKECN U«
EQFGU HQT C HWPEVKQPCN RQN[RGRVKFG EJCKP CF
HQNNQY ~

O40H TUHTTHDWHW)H#TTWNTTTHH#H#HA ) H#

C *QY OCP[ COKPQ CEKFU YKNN DG HQTOGF HTC

UWDUVKVWVEK@PVQOMGU RNCEGEQF®BG 'ZRNCKP [t
CPUYGT

D 9TKVG VJG PWODGT QH COKPQ CEKFU VJCV YQ!'
U[PVIGUKUGF D[ C UKOKNCT 0O40# CU CDQXG
codon instead of ‘C’ thereis U. JWUVKH[ [QWT CPUYGT 2

9KVJ TGHGTGPEG VQ VJG UGV WRU # $ CPF %
GNGEVTQRJIQTGVKE UGRCTCVKQP QH C OKZVWTG (
NGPIVJU CPUYGT VJG SWGUVKQPU VJCV HQNNQY ”~

Well rweﬂ _Well
QM Cathode Anode ]

DNA fragmentT
in well — :I 1
Current Current T

Gel —— applied applied

particles L :] I

Anode Cathode
Set-up A Set-up B Set-up C
57/3/1-13 13 W P.T.O.
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affirererr ferfe | 2

AYAT

(@) K & an 3o ® awmeg a9 gafed & fore snfa wwfg qeon &
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KK Teh ST UM T 39 T 1 Friiehor faiay | 2
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+P YJKEJ QPG QH VJG VYQ 5GV WRU # QT $ Y
HTCIOGPVU UGRCTCVGF CPF YJ[ ! ,WUVKH[ [QWT

+P 5GV WR % YJKEJ QP&+ QEBTGIBIGYRCRFU QH
HTCIOGPVU QH &0# ! ' WUVKH[ [QWT CPUYGT 2

Write important features of ‘humus’ formed during the
FGEQORQUKVKQP E[ENG KP C VGTTGUVTKCN BEQ

14

K JTCRIKECNN[ TGRTGUGPV VJG TGNCVKQ
TKEJPGUU CPF CTGC QP C NQI NQI UECNG HC

KK 9TKVG VIJG GSWCVKQP HQT VJG TGNCVKQ
UECNG 2

5'%6+10 %

&TCY C NQPIKVWFKPCN UGEVKQP QH RKUVKN QH C
RQNNGP VWDG .CDGN VJG RCTV ”~ 3

VITQWIJ YJKEJ VJG RQNNGP VWDG OQXGU FQYP

VJG EGNN YIJGTGKP VJG RQNNGP VWDG TGNGCU

'"ZRNCKP VJG +7+ CPF +76 OGVJQFU QH CUUKUVGF TC

15 W P.T.O.
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6JTGG ETQUUGU YGTG ECTTKGF QWV KP RGC RNCPV
XKQNGYV YIJKVG 8 X CPF HNQYGT RQUKVKQP CZKCN
VCDNG VJG‘ak bQadd) ‘G Where parental phenotypes and their F
RTQIGP[ RIGPQV[RGU CTG IKXGP

Parental plants (Phenotypes) F; Progeny (Phenotypes)

C 8KQNGVx AKEBS CZKCN|*- * vIJKVG CZKCN
“ YJKVG VGTOKPCN
* Y XKQNGV CZKCN
* XKQNGV CZKCN

D 8KQNGVx ZKERB VGTOKPCNXKQNGV CZKCN
XKQNGYVY VGTQKPCN
YIJKVG CZKCN
YJKVG VGTOKPCN

E 8KQNGVx CXKKQANNGY CZKCON XKQNGV CZKCN
YIJKVG CZKCN

Find the genotypes of each of the parental pairs of crosses ‘a’, ‘b’ and ‘c’. 3

57/3/1-13 17 W P.T.O.
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# RQRWNCVKQP QH UPCMGU NKXGF KP C FGUGTV )
FTCYKPIU IKXGP DGNQY UJQYKPI VJG EJCFh& KNP VJIG
4wo’ QXGT VKOG CPF CPUYGT VJG SWGUVKQP VJCV H¢
)TG[ UPCMGU CTG TGRTGUGPVGF D[ CNNGNGU # C &

2QRWNCVKQP QP|G 2Q0RWNCVKQP VYQ
IKITCVKQP QH $KTFU

,,.(Q of 9
*‘&;’ng “""'9

C +H VJG HTGSWGPE[ QH VJG TGEGUUKXG VTCKV
QWV VJG HTGSWGPE[ QH JQOQ\IQWU FQOKPCH
FQOKPCPV UPCMGU

D 0COG VJG OGEJCPKUO QH GXQNWVKQP VJCV OW
RQRWNCVKQP VYQ GXQNXGF HTQO RQRWNCVKRQP

v C K KUV VYQ OCLQT TGCUQPU HQT WUKPI EQ
KPUVGCF QH WUKPI FQOGUVKE UGYCIG

KK IGPVKQP QPG WUG QH VJG WPURGPV UNWT"

14

D 0COG VIJG DKQCEVKXG OQNGEWNG CPF KVU O
WUGF D[ RJ[UKEKCPU VQ VTGCV VJG RCVKGPWU H

K ITQECTFKCN KPHCTEVKQP
KK *KIJ DNQQF EJOQNGUVGTQN NGXGN
KKK 1TICP VTCPURNCPVCVKQP
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v C )KXG VJG UEKGPVKHKE PCOG QH VJG DCE
DKQVGEJPQNQI[ VQ ETGCVG C )/ EQVVQP ETOQR

CVVCEMU
D '"ZRNCKP JQY )/ EQVVQP ETQR KU CDNG VQ T&HUK
B &GUETKDG JQY HKI VTGG CPF YCUR TGNCVKQPUJKR
OWVWCNKUO 3
5'%6+10 &

Questions no. 29 and 30 are case-based questions. Each question has

3 sub-questions with internal choice in one sub-question.

4GCF VJG RCUUCIG IKXGP DGNQY CPF CPUYGT VJG S

+P TGEQODKPCPV &0# VGEJPQNQI[ TGUVTKEVKQP
TGEQIPK\G CPF EWV &0# YKVJKP C URGEKHKE TGEQIF
QPG UWEJ TGUVTKEVKQP GP\[OG YJKEJ DKPFU CV \
")) #6 % CPF ENGCXGU VIJKU UGSWGPEG DGVYGG
UVTCPF YJGTGCU #NW + DKPFU CV VIG TGE®IPKVK(
CPF ENGCXGU VIGUG UGSWGPEGU DGVYGGP ) CPF %

C +H #NW + KU WUGF VQ EWV VJG IKXGP &0# U
HTCIOGPVU YQWNF DG HQTOGF ! 9TKVG VJG UGS\
HQTOGF YKVJ KVU RQNCTKV] 1

" % %) - 6—#—)— % 6— #— 6— % #—)— % 6-) - ) !

/ / / / / / / / / / / / / / / /
)= )= % H#— 6— % ) —H#H—6-—#—)— 6— % )— #— % % ’

D 9JKEJ QPG QH VJG VYQ TGUVTKEVKQP GP\[OG
RTGHGTCDN[ DG WUGF QP VJG UCOG IKXGP &l
TGEQODKPCPV &0# OQNGEWNG CPF YJ[ ! 1

E #HVGT DKPFKPI VQ VJG VYQ UVTCPFU QH VJG
URGEKHKECNN[ FQGU VJG TGUVTKEVKQP GP\[OG
&0# ! 9TKVG VIJG URGEKHKE VGTO WUGF HQT
UGSWGPEGU QH &0# TGEQIPKUGF D[ C TGUVTRKREVI

14
E 9TKVG VIJG URGEKHKE UGSWGPEG QH &0# UG
TGUVTKEVKQP GPFQPWENGCUG 'EQ4+ 2
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5VWF[ VJG HKIWTGU IKXGP DGNQY VJCV FGRKE\
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C What can be inferred from the very broad base of Rwanda’s age
RITCOKF ! 5SWRRQTV [QWT CPUYGT YKVJ VIG FXVC

D SYGFGP JCU CP CIG FKUVTKDWVKQP VJCV KU (

YKFVJ PGCT KVU DCUG CU CV VJG CRGZ 9JCVIFQ

E 0COG VJG VIRG QH CIG R[TCOKF UJQYP CDQXG F
14

E 0COG VJG V[RG QH CIG R[TCOKF UJQYP CDQXG F

5'"%6+10 '

C K 'ZRNCKP CP[ HQWT FGXKEGU VJCV HNQYGTI
VQ GPEQWTCIG ETQUU RQNNKPCVKQP

K K 9J[ FQ RNCPVU FKUEQWTCIG UGNH RQNNH
TGCUQP 5
14

D '"ZRNCKP VIJG QXCTKCP CPF WVGTKPG GXGPVU V
TONG QH RKVWKVCT[ CPF QXCTKCP JQTOQPGU F!
PQTOCN JWOCP HGOCNG WPFGT VJG HQNNQYK® I F

K (QNNKEWNCT RIJCUG RTQNKHGTCVKXG RJCU
KK .WVGCN RJCUG UGETGVQT[ RIJCUG
KKKIGPUVTWCN RJCUG

C “The influence of both the alleles in a heterozygous state is clearly
expressed in codominance.” Explain with the help of inheritance of
#$1 DNQQF ITQWR KP JWOCPU 5

14

D “A group of genes are regulated and expressed together as a unit in
lac operon.”

K Explain the mechanism of switching ‘on’ of the structural
IGPGWQBARGTQP

KK “Regulation of ‘ac operon’ is referred to be negatively
regulated.” Justify giving a reason. 5
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C K &GUETKDG V PlasMdditf B[ENG QI VKOG KV
VIG JWOCP DQF[ VKAhNphelesHGQUOB®WKVQ DKVG
KPHGEVGF RGTUQP

K K IGPVKQP VJG VPRIgnBHuGEP WKHIH E[ENG VJCV

YKVIKP VJGAkbGHEIEG ND®) F | 5
14
D K 9TKVG VYQ FKHHGTGPEGU DGVYGGP OCNI
VWOQT
KK "ZRNCKP CP[ VIJTGG FKCIPQUVKE VGEJPKSWG
ECPEGT 5
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Certificate Examination,2024
SUBJECT NAME BIOLOGY (Q.P. CODE 57/3/1)

General Instructions: -

1 You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in News Paper/Website etc may
invite action under various rules of the Board and IPC.”

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking
Scheme should be strictly adhered to and religiously followed. However, while
evaluating, answers which are based on latest information or knowledge and/or are
innovative, they may be assessed for their correctness otherwise and due marks be
awarded to them. In class-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.

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.

XI11_044 57/3/1 BIOLOGY #pg. 1
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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.

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 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).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 (0O)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.

XI11_044 57/3/1 BIOLOGY #pg. 2
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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: 57/3/1]

1 | (C)/ Integuments 1 1
2. | (C)/1720 1 1
3. | (B)/less in number 1 1
4. | (D)/ Citrus 1 1
5. | (C)/ 50% pink : 50% white 1 1
6. | (A)/ Klinefelter’s syndrome 1 1
7. | (B)/ CH4, H2, NH3, H20 vapour at 800°C 1 1
8. | (C)/ Hybrid : Heavy, 1: 31 1 1
9. | (C)/ Typhoid 1 1
10. | (A)/ Salmonella typhimurium 1 1
11. | (B)/ ' _ 1 1
5 3
IU-L ]
5! 3| 3 5
311 5
12. | (C)/ 1 1
Population
density
Time —
13. | (A) / Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of the Assertion (A).
14. | (B) / Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 1 1
explanation of the Assertion (A)

15. | (D) / Assertion (A) is false, but Reason (R) is true. 1 1
16. | (C)/ Assertion (A) is true, but Reason (R) is false 1 1
SECTION -B 1 1

17. e Progesterone, Progestogen — Estrogen combination Yax 2

e ‘Saheli’ is a non-steroidal preparation, ‘once a week’ pill with very few side effects,

high contraceptive value, easily available, cheaper in cost. (Any one) 1 2

XI11_044 57/3/1 BIOLOGY #pg. 4
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18 e Vaccine is a preparation of antigenic proteins of pathogen or inactivated/weakened 1
pathogen.

e ltis based on the property of memory of immune system, the antibodies produced 1 x 2
in the body in response to these antigens would neutralize the pathogenic agents 2
and body will show amnestic or quick response

19. | (a) 8 amino acids, genetic code is read in triplets and there is no change in the number of Yax 2
triplets/ no change in reading frame.

(b) 3 amino acids, the 4th codon now reads as UGA — a stop codon Yax 2 5
20.
(@ - SetupA, Ya
- DNA fragments being negatively charged move towards the anode on applying v,
the electric field
(b) - 1 1y
- Smaller fragment will move faster as compared to longer fragments of DNA/ longer i»
fragments of DNA will move slower as compared to smaller fragments of DNA.
2

21. | (a) Humus — Dark coloured, amorphous, highly resistant to microbial activities, undergoes | %2x 4
decomposition at slow rate, colloidal, reservoir of nutrients. (Any four features)

OR
)
(i)
2 1
s
&
Area —
(i) LogS=LogC+ZLogA 1

XI11_044 57/3/1 BIOLOGY #pg. 5
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SECTION-C

22. 1+1+1

Stigma

}ANY ONE

(a) Style

(b) Synergid

L.S. of Pistil

(Note: 1 mark for correct diagram and 1 mark each for correct labelling)

XI11_044 57/3/1 BIOLOGY #pg. 6
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23. | - 1UI (Intra uterine insemination) Yo

-The semen collected either from the husband or a healthy donor is artificially introduced 1
either into the vagina or into the uterus of the female

-IUT (Intra uterine transfer) Yo
-The embryo with more than 8 blastomeres is introduced into the uterus of the female. 1 3
24. | (@) 1 mark is to be awarded to all the students if attempted, parental genotype is 1

not possible to find from the given information.

(b) Violet, axial x White, terminal

Parents are heterozygous dominant x homozygous recessive.
VvAa x waa 1

(© Violet ,axial x Violet, axial

heterozygous for flower colour and homozygous dominant for flower position
VVAA x VVAA 1

XI11_044 57/3/1 BIOLOGY #pg. 7
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25.

(a)

Hardy — Weinberg Equilibrium.

p2+2pg+g°=1

AA+2Aa+aa=1

-Since Frequency of grey snakes in the population = 9% =i =-09
100

g2=-09

g=0-3

-Sincep+q=1

p=1-q

p=1-03

-p= 0.7

-The frequency of homozygous dominant (AA) is equal to P2 =0-49
Or the % frequency of homozygous dominant = 49% -
The frequency of heterozygous dominant (Aa) is equal to

2pq =2 x 0-7 x 0-3 =0-42 Or % frequency of Aa = 42%

(b) Natural selection

Yo

Yo

Y2

Ya

Get More Learning Materials Here : & m
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26. | (a)
(i) -Cow dung has methanogens or Methanobacterium 1x2
-Cow dung is rich in cellulosic material
-Bacteria grows anaerobically on cellulosic material to produce large amount of
methane. (Any two points)
(if) Used as manure/ fertilizer (Organic) 1
OR
Bioactive molecule Microbial source
(i) Myocardial infarction | Streptokinase Streptococcus Y2 X2
(i) High blood Statins Monoascus
cholesterol purpureus Yo X2
level
(iii) Organ transplantation | Cyclosporin A Trichoderma YaX2
polysporum
3
27.
(a) Bacillus thuringiensis 1
(b) GM cotton crop contains Bt toxin protein which exists as inactive protoxins, but once
bollworm ingest the inactive toxin it is converted into an active form due to the alkaline pH | %2x 4
of the gut of the worm, which solubilizes the crystals of the prototoxin, activated toxin
binds to the surface of the midgut epithelial cells of the worm and creates pores that cause
swelling and lysis and death of the insect caterpillar. 3
28. | -The female wasp uses the fruit not only as an oviposition (egg laying) site,
-But uses the developing seeds without the fruit for nourishing the larvae, 1x3
-The wasp pollinates the Fig inflorescence or flower, while reaching for the suitable egg
laying sites 3
SECTION-D
29.
@)
e 3/Three fragments e
[ ]
| &
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NS UENN
IG-G-C-A-T-C
S-C-T-A-T-C-A-GY¥
- O O I Yo+ls
3-G-A-T-A-G-T-CY¥
T 1
= ¥ G-A-C-C-¥ 1
(b)
Alu |, Alu I site is present in the given sequence and BamH | site is not given. 5
©
e Sugar phosphate backbone
e Palindrome sequence / recognition site/ restriction site
OR
() 5 G-A-A-T-T-C 3 4
3'C-T-T-A-A-G Y
(Note : 1 mark for polarity and 1 mark for correct sequence)
30. | (a) - Rwanda — very broad base of Rwanda’s age distribution indicates a rapidly growing
population/ population explosion/ Increasing population/ expanding population. 1+1
- Because large number of individuals are in pre-reproduction age group.
(b) It indicates that number of individuals in pre-reproductive and post-reproductive age 1
groups are same.
(c) Declining age pyramid. 1
OR
(c) Expanding age pyramid 1 4
SECTION-E
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31.

(@) (i) - Pollen release and stigma receptivity are not synchronized/ Either the pollen is
released before the stigma becomes receptive or stigma becomes receptive much
before the release of pollen.

- Anther and the stigma are placed at different positions so that pollen cannot come in 1x4
contact with the stigma of the same flower.

- Self-incompatibility/genetic mechanism/prevention of self- pollen from
fertilizing the ovules by inhibiting pollen germination or pollen tube growth in the
pistil.

- Production of unisexual flower.

(i1) To prevent inbreeding depression/ to have more variations for better adaptation. 1
OR

(b) Menstrual cycle in a normal human female

Uterine event Ovarian event
(1) Proliferative phase/ | Endometrium of the uterus Primary follicles in the ovary
. _ e . 1+1
Follicular phase regenerates through proliferation | grow to become Graafian
under the influence of estrogen follicles under FSH.
follicles. (Secretion of estrogens by
the growing follicles).
(i) | Luteal phase/ Maintenance of the endometrium | Ruptured Graafian follicle
Secretory phase (thickness) in the presence of transforms into corpus 1+1
progesterone. luteum. (secretes large
amounts of progesterone).

(iii) | Menstrual phase Breakdown of the endometrium Primary follicles start Py
lining of the uterus in the maturing and developing in 22
absences of progesterone from the ovary under the effect of
Corpus luteum. FSH.

5
32.
(@)

- The plasma membrane of the red blood cell has sugar polymers that protrude from its
surface and the kind of sugar is controlled by the gene | present in blood.

- The gene (1) has three alleles 1* 1B and i 1x5
- The alleles 1* and 1B produce a slightly different form of the sugar.
- 1" and 1B are completely dominant over i

- When 1” and 1B are present as in AB blood group they both express

their own type of sugars and show codominance.

(Note: Marks to be awarded if the above points are represented in the form of a table or
Cross )

OR
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(b)
(i) Switching ‘on’ of the lac operon

-The lac operon consists of one regulatory gene and three structural genes
(z, yand a)

-The i gene codes for the repressor of the lac operon 72X8
-The Z gene codes for beta — galactosidase (3 — gal)

(Beta galactosidase is responsible for hydrolysis of (disaccharide) lactose
into galactose and glucose)

-y gene codes for permease (which increases the permeability of the cell to
B-galactosides/lactose)

-The repressor protein binds to the operator region and prevents RNA
polymerase from transcribing the operon

-Lactose is the inducer and regulates switching on and off of the operon

-In the presence of inducer, lactose or allolactose, the repressor is
inactivated by interaction with the inducer

-This allows RNA polymerase to access the promoter and transcription 15X8
proceeds

1 Telel . 'y [a In presence of indecer

l l Transoription VA

l Trunsdalion VA
G'> 3 A,ll;-:lln*\:nf.nw per |an!.le ~r.n:.m-u-.|:,.,
’.Ir.lr/g;]’i P Y % 1

VZ Unactive repressoc]

Y

Repressor binds to the operator to inhibit gene expression therefore it is referred to
be negatively regulated.
33. ((a)

(i) Life cycle of the Plasmodium from the period it enters the human body till a female
Anopheles mosquito bites an infected person.

-Plasmodium enters the human body as sporozoites (through the bite of infected Anopheles

mosquito) 15X6
-The plasmodium reproduces asexually in the liver cells initially;

-And then on releasing it in blood to attack the Red Blood cells (RBCs)
-Parasite (plasmodium) reproduces asexually in Red Blood cells (RBCs)
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-Resulting in rupture/ bursting of the RBCs
-Several sexual stages (gametocytes) develop in RBCs
-Female Anopheles mosquito takes up gametocytes with blood meal.
/
?‘.‘Q L‘.’.;f. .’.‘i‘;“.‘.‘.‘.‘.‘.‘.‘; ~1/2] —=
- /" £
. \\.
Yox6
Ath ll(:(‘i‘rnnl s}guu;:uvu
[1/2) z::::'.fw:‘.sr:?r:e.w
(ii) - Fertilization of male and female gametocytes,
-production of sporozoites,
-migration of sporozoites into salivary glands of mosquito 141
(Any two)
OR
) |
Malignant Cancer Benign Cancer
1) Mass proliferating cells called 1) Tumor cells grows rapidly.
neoplastic or tumor cells grows rapidly.
2) It spreads to other [parts of the body or 2) It is confined to their original location, 1+1
causes metastasis. or causes no metastasis.
3) Invading and damaging the normal 3) Causes little damage in the tissues.
tissues
(Any two corresponding differentiation points)
(ii)
- Biopsy and/histopathological studies , a piece of suspected tissue or blood or bone
marrow cut into thin section is stained and examined by pathologist.
- Radiography , use of X-rays
-CT /Computed tomography , to generate 3-dimensional image of the internal organs by Yot'
using X-rays. "
-MRI , uses strong magnetic field and non ionising radiations to accurately detect 7t Ve
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pathological and physiological changes in the living tissue. Yot+lss
-Antibodies against specific antigens , are used for detection of certain cancer.
- Technique of Molecular Biology , applied to detect genes in an individual with
inherited susceptibility to certain cancer.

(Any three techniques with its explanation)
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