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General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(iv)
v)

(Vi)

(vii)

(viii)

(ix)
(%)

This question paper contains 33 questions. All questions are compulsory.

Question paper is divided into five sections — Sections A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each question
carries 1 mark.

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

Section C — questions number 22 to 28 are short answer type questions. Each question
carries 3 marks.

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.

Section E — questions number 31 to 33 are long answer type questions. Each question
carries 5 marks.

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.

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

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

SECTION A

Questions no. 1 to 16 are Multiple Choice Type Questions, carrying 1 mark each.  16X1=16

1.

Estrogen is secreted by :

(A)  Corpus luteum

(B) Membrane granulosa of Graafian follicle
(C)  Pituitary gland

(D)  Germinal epithelium

Long ribbon-like pollen grains are seen in some :
(A)  Aquatic plants (B)  Wind-pollinated grasses
(C)  Gymnosperms (D)  Bird-pollinated flowers

57/5/2 3 VNIV P.T.O.



w mgE

freafeaRad wepet & & H-91 Yehe 31eX s a8 2

(A)  AUG
(B) AUC
(C) ACU
(D) ACA

4.  Tafafad ¥ @ #-an fase Sfiaq 1 srsflal § 3aafa o fgid i 9 &g 1953 §
YU, TR gy forT 11T S & Iu=iT foRT 10 a9 379 oI e Sesht o faeror st
e ST Y STMar g ?

(A)  CHy, Hy, NO, TTSIE 19 1800°C T
(B)  CHy, Hy, NH; TT STt 919 1800°C T
(C)  CO,, Hy, NH; TT STt 919 800°C T

(D)  CHy, Hy, NH; T STet 9157 800°C T

5. 3codYd U deieh & fSreent Sua R Siman e
(A)  &2T & fordt TAT =T J1d L o foTT
(B) YT foRet ot SRR fererm b ST 3t o fIq
(C)  uftash & feret off foremm 61 Ta v & forw
(D) Aty fmfor & foreft s1awmuT-orar i vg=H & o fow

6. WA H 219 TURE I o foreST o STafter o Her 8 arer o 2 -
(A)  3uTiSiq Sceer =IHar dereor

(B)  aATgTho figm
) T fbgm
(D) =13 figm
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3. Which one of the following codons has dual function ?
(A) AUG
(B) AUC
(C) ACU
(D) ACA
4. Which one of the following options gives the correct temperature condition and
the mixture of the gaseous components that were used by S.L. Miller in 1953 to
prove abiogenesis of life ?
(A)  CHy, H,, NO, and water vapour at 1800°C
(B)  CHy, Hy, NHj and water vapour at 1800°C
(C)  CO,, Hy, NH5 and water vapour at 800°C
(D)  CHy, Hy, NH5 and water vapour at 800°C
5. Amniocentesis is a technique that is used to :
(A)  determine any disease of the heart
(B)  determine any genetic disorder of the foetus
(C)  determine any disorder of the brain
(D)  detect any abnormality in the bone formation
6. In humans, non-disjunction of the 215 pair of chromosomes leads to :
(A)  Acquired Immune Deficiency Syndrome
(B)  Klinefelter’s Syndrome
(C)  Turner’s Syndrome
(D) Down’s Syndrome

57/5/2
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10.

11.

12.

T T FATeh ST A &
(A) gl efeforg (B)  LAfudHg
(C)  THIfGYHg (D) B fusedfag

T STIPRH ST HelTesh H SiTg T SITAT o Fid&dl shi HEAT T {507 LT 8, 34 FHed
g:

(A) T fagew (B)  Ori &

(C) Ufcrgifie ssmn (D) UEAH A

Fo Stamgsl g Ffa i (B sfafow & @ (freee) Saet fmion e
SICINEIEIEHRGERIICE

(A) St sfrafe & wfa wfeef @ 8

(B)  Sftafory afiyes gar e

(C) Shafaw i sraamars

(D) Sftamy <Sfrafaw i ueh foriy 1 (Fogen) 371 @ &

G ol areedtish fra fores e S =t g1 giell @ o gadl ST STosTfer Tedt 2,
I FEd & :

(A) ARSI GTSiiferar (ea-afarsy)

(B)  TeviIfsTaT (FH-afetsH)

(C)  UESifear

(D)  ITIE

HHE H Tea-aTied AT T8k ST iehT STfeehtsti & dieishiicres SY & ST §, 98
T

(A)  veliE (Cefithefiefam)

(B)  UEhitEdr (Uehiefem)

(©) e (fore)

(D) 3rHteT (rHiforefem)

frfefad & & -1 St geT & BRewE % STaNoT H Teut sht Heradr sl @ 2
(A) T (B) UsSlfsr

(C) Do (D) TATSHT
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10.

11.

12.

57/5/2

The most primitive ancestor of humans is :
(A)  Homo habilis (B)  Australopithecus
(C©)  Ramapithecus (D)  Homo neanderthalensis

The sequence that controls the copy number of linked DNA in the vector is

termed :
(A)  Selectable marker (B)  Orisite
(C)  Palindromic sequence (D)  Recognition site

Crystals of Bt toxin produced by some bacteria, do not kill the bacteria producing
them because :

(A)  Dbacteria are resistant to the toxin

(B)  toxin is immature

(C)  toxinis inactive

(D)  bacteria encloses ‘toxin’ in a special capsule

The population interaction where one species is harmed and the other is
unaffected is :

(A)  Amensalism

(B) Commensalism

(C)  Parasitism

(D)  Predation

The mosquito-borne disease in humans causing chronic inflammation of the
lymphatic vessels is :

(A)  Elephantiasis

(B)  Ascariasis

(C) Ringworm

(D)  Amoebiasis

In plants, which one of the following helps in the absorption of phosphorus from

soil ?
(A)  Glomus (B)  Rhizobium
(C)  Frankia (D)  Anabaena

7 VWAV AWV P.T_O_
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(A) SR (A) 3R FWOT (R) SHT W&l € 3 BT (R), IR (A) T Tl
ST AT |

(B)  HfHH (A) 3R HIOT (R) ST T&l &, W T (R), HAHAT (A) T EEl
ST 71 AT ¢ |

(C) TR (A) TR &, T HNT (R) A& |

(D) AT (A) TTEAd &, T T (R) T 2 |

13, @A (4) ;S-SR aRstHT geawsiar 1 i #dt @ S e
fore gem-Sfr it ot e e € |

FRO(R):  HHAS ST o fAq W S fop $gfor & Sedred 8 asi gemsta
1 foeRfara fora S ashaT 2 |

14.  3UPIT (4) :  FheT IR ScATEehRal TeT &1 I TTeITHeh ScqTeshdT | S Bl ¢ |

HIT (R) : SUMIFATSTT GRT ISk YT o TIANIT shl & ahl Tgefteres Scareshar
FEIYTHATIACE |

15.  3fraed (4) . SATafess 999 U U ¢ o dufd areard =skh & 103 & 173 faa &
=l st § Ay ¥ = 2 |

ST (R) : AT TIW T TATIRIAT HI Bidt & i AT <ok HaT &
Frarfira 72 e
16. YA (4) :  ERIFIFH A T ETHIGeTd FHRIGS T I H Hshrieh T o [Ty
JAErR 2 |
HR (R) : ey wafe w TRl dfta st g sig g feigt
(STecteH)/TIET ht TTE FIRT 3G A & THAT 2T 2 |
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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.
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of Assertion (A).

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

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

13.  Assertion (4A) : Biotechnology produces transgenic micro-organisms that act as
microfactories for proteins.

Reason (R) : To produce proteins for human use like insulin, transgenic

microorganisms can be developed.

14.  Assertion (A) : Gross primary productivity is always less than net primary
productivity.
Reason (R) : Rate of synthesis of organic matter by consumers is known as

secondary productivity.

15.  Assertion (A) : Periodic abstinence is a method in which couples avoid coitus
from day 10 to 17 of menstrual cycle.

Reason (R) : Periodic abstinence has limited effectiveness because menstrual

cycles are not always regular.

16.  Assertion (A) : Streptococcus pneumoniae and Haemophilus influenzae are
responsible for causing infectious diseases in human beings.

Reason (R) : A healthy person acquires the infection by inhaling the

droplets/aerosols released by an infected person.

57/5/2 9 VNIV P.T.O.
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SECTION B

17.  Why is making host cells ‘competent’ essential for rDNA technology ? Mention

any two ways by which this can be achieved. 2

18. (a) Comment on the interaction between a fig tree and wasp. Mention the

phenomenon that operates in their relationship. 2
OR
(b)  Explain “brood parasitism” with the help of an example. 2
19.  State the cellular nature and functions of myometrium and endometrium. 2

20. How do ‘implants’ act as an effective method of contraception in human

females ? Mention their one advantage over contraceptive pills. 2

21.  (a) Given below is a representation of the “Central dogma” :

LA’
@NA B’ mrNA —C, protein

Identify ‘A’, ‘B’ and ‘C’ in the above representation.

(b) What does the Central dogma state in molecular biology ? Write an

example where it is not applicable. 2

57/5/2 1 VMMV P.T.O.
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SECTION C

22.  (a) Whatis gene therapy ?

(b)  Describe the procedure of such a therapy that could be a permanent cure for

a genetic disease. Name the genetic disease. 3

23.  Differentiate between the explanations given by Darwin and de Vries respectively

on the mechanism of evolution. Write any three differences. 3

24. Differentiate between : 3

(a) Grazing food chain and Detritus food chain (Any three differences)

(b)  Upright pyramid and Inverted pyramid (Any three differences)

25. (a) Name the enzyme responsible for the transcription of tRNA.

(b) Draw a labelled diagram of an initiator tRNA charged with its respective

amino acid.

(c)  Explain the role of the initiator tRNA in initiation of protein synthesis. 3

26. (a) (i) What are “biodiversity hotspot” regions ? Mention any two criteria

used for determining any region as a “hotspot”.
(i1) Name any two hotspots of India. 3
OR
(b)  Explain giving three reasons, why tropics show greatest level of species
diversity. 3

57/5/2 13 VMMV P.T.O.
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27.  Given below is the pedigree chart up to 3 generations (Generation I, Generation II,

Generation III) of a family with respect to their blood groups.

Father Mother
Gen-1 O
Generation 0 B
Gen-11 é
o) A AA
\ 4
Gen - 111 3

(a) Mention the blood group along with the genotype of the offspring
numbered ‘1’ in Generation II.

(b)  Write the possible blood groups along with their genotypes of the
offsprings numbered ‘2’ and ‘3’ in Generation III. 3

28.  Given below is the diagram showing a part of the reproductive system of a human

female.
Z

%@é 5/@

(a) Identify Y’ and write its function.
(b)  Identify ‘Z’ and write the events that may occur here.

(©) Mention the stage at which the process of oogenesis temporarily gets
arrested and name the cells thus formed in the ‘X’ of a baby girl at the time
of her birth. 3
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SECTION D

Questions No. 29 and 30 are case-based questions. Each question has 3 sub-questions

with internal choice in one sub-question.

29.  Read the following passage and answer the questions that follow. 4

A senior student, sneezing very badly, with watery eyes and having difficulty in
breathing was brought to the school medical room by his fellow friends. The
medical room nurse enquired as to what had happened. One of the students said
“after the football match we all were sweating profusely, one of our friends
sprayed deodorant on us. Soon after the deodorant was sprayed on the senior boy,
the symptoms appeared.”
(a)  What are the symptoms seen in the student indicative of ? Elaborate. 1
(b)  State how the cause of such responses can be confirmed. 1
(c) (1) Name the cells in our body and the chemicals produced by them that
are responsible for such reactions. Name any two drugs used to reduce
these symptoms. 2

OR

(c) (i1) ‘In recent times there is a rise in such reactions amongst urban human
population.” Do you agree ? Give three reasons in support of your

answer. 2

30. Read the following passage and answer the questions that follow. 4

Restriction endonuclease was isolated for the first time by W. Arber in 1962, in
bacteria. DNA, the genetic material can be manipulated by addition or
substitution of the desired gene by using a specific restriction endonuclease
resulting in rDNA. This is one of the major steps in biotechnology.

(a) Name the first isolated restriction endonuclease. Why are restriction
endonucleases so called ? 1

(b)  Write the palindrome recognised by EcoRI.

(c) (1) How does restriction endonuclease function ? Explain. 2
OR

(c) (i) Write the convention for naming a restriction endonuclease with the

help of an example. 2
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(ii)

(@)

(i)

SECTION E

Absence of lactose in the culture medium affects the expression of

lac operon in E. coli. Why and how ? Explain.

Write any two ways in which the gene expression is regulated in
eukaryotes.

OR

By taking two suitable traits in a pea plant, work out a dihybrid cross
up to F, generation.

State the Mendel’s law derived from such a cross only.

Describe the process of wastewater (sewage) treatment under the following

heads :

(1)

Primary treatment

(i1) Secondary treatment

(1)

OR

Explain the sequence of events occurring in a biogas plant.

(i1) Write the components of biogas.

(i11) Write any three advantages of using cow dung as the raw material.

(1)

(ii)

(1)

(i)

Draw a labelled diagram of a fertilised embryo sac of an

angiosperm. (label any four parts)

Explain double fertilisation in angiospermic plant.

OR

Draw a labelled diagram of a cross-section of human seminiferous

tubule. (label any four parts)

Explain the hormonal regulation of spermatogenesis.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Supplementary Examination, 2024
SUBJECT NAME: BIOLOGY ( SUBJECT CODE-044 , PAPER CODE-57/S/2)

General Instructions: -

1

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

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

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

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.

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.
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11

A full scale of marks 0 to 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:-

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.

Leaving answer or part thereof unassessed in an answer book.

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 un assessed 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/S/2]
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Supplementary Examination, 2024
SUBJECT NAME: BIOLOGY ( SUBJECT CODE-044 , PAPER CODE -57/S/2)

General Instructions: -

1

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

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

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

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.
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11

A full scale of marks 0 to 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 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 Leaving answer or part thereof unassessed in an answer book.

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 (0)Marks.

15 Any un assessed 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 Supplementary Examination, 2024
BIOLOGY (Subject Code-044)
[Paper Code: 57/S/2]

MAXIMUM MARKS:70

Q.No.

EXPECTED ANSWER / VALUE POINTS

MARKS

TOTAL
MARKS

SECTION A

(B) / Membrane granulosa of Graafian follicle

(A) / Aquatic plants

(A)/ AUG

(D) / CH4, H2, NH3 and water vapour at 800°C

(B) / Determine any genetic disorder of the foetus

(D) / Down’s Syndrome

(C) / Ramapithecus

e NEN Mo QLU NN N) (US| \O R

(B) / Ori site

N

(C) / toxin is inactive

—_
o

(A) / Amensalism

—
[

(A) / Elephantiasis

—_
[\

(A) / Glomus

—_
(98]

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

[UNIENY (U [ SSy UN JUSI (NS JUSSN, U U, U U U .

[URENY (U U NN NS U U, |V U, U, U, U U

14

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

15

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

16

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

SECTION B

17

e To take up the DNA, as the DNA molecule is hydrophilic (it can
not pass through cell membrane.

e By treating host cells with a specific concentration of a divalent
cations (like Ca®" ion) and then incubating the cells with rDNA
on ice followed by placing them briefly at 42° C (Heat shock)
and then putting them back on ice.

Yo+l

18

(a)

e They show mutualism, where female wasp uses the fruit not only
as an oviposition (egg laying) site but uses the developing seeds
within the fruit for nourishing its larvae, in return the wasp
pollinates the fig inflorescence.

e Co-evolution is the phenomenon that operates in their
relationship.

%x3

Yo
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OR
(b)
Brood Parasitism — the parasitic bird lays its egg in the nest of its
host and lets the host incubate them.
Example cuckoo (koel) lays their egg in the nest of crow which
resemble the host’s egg in size and color / Any other correct example.

19

Myometrium

-Smooth muscular layer of uterus

-It exhibits strong contraction of the uterus during delivery of the baby
(parturition).

Endometrium.
-Glandular
-Undergoes cyclic changes during menstruation /implantation of
the developing embryo or blastocyst / other events of
pregnancy.

Yo

Yo

Yo

Yo

20

e Progestogen alone or in combinations with estrogen inhibit
ovulation and implantation / alter the quality of cervical mucus
to prevent or retard the entry of sperm

e Their effective periods are much longer than contraceptive pills

21

(a) A- Replication
B- Transcription
C- Translation

(Award 1 mark, if any two are correct)
(b) Central dogma states the flow of genetic information in a cell
(DNA —RNA— Protein)
Viruses in which flows of information is in reverse direction that is
from RNA to DNA /HIV/ Retrovirus.

Yo

Yo

SECTION C

22

(a) Gene Therapy is collection of methods that allows correction of
a gene defect that has been diagnosed in a child / embryo.
(b)
e A normal gene is isolated from bone marrow cells, and
introduced into the cells at early embryonic stage.

Yot
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e ADA deficiency (adenosine deaminase deficiency) /

SCID (severe combined immunodeficiency disease /any

other correct genetic disease

23
Darwin’s Evolution deVries Evolution
Evolution was gradual Evolution occurred in a
(stepwise) single step (saltation)
Variations and natural Single step mutation causes
selection occurs through a speciation
number of generations and
are responsible for
speciation 1x3
Variations are small and Mutations are random and
directional directionless
Theory is based on natural Theory is based on
selection mutation
(Any three correct differences)
24 @)

Grazing food chain Detritus food chain

Starts with green plants called Starts with dead organic

producers as first trophic level matter and decomposers

called saprotrophs
A large fraction of energy flows | A much larger fraction of /2 X3

through aquatic ecosystem .

energy flows through
terrestrial ecosystem.

Energy for food chain comes
from sun

Energy for food chain comes
from organic remains or
detritus

(b)

Upright pyramid

Inverted pyramid
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It has wide base and narrow | It has narrow base and wide
apex apex

Producers are more in Producers are less in

number and biomass than number and biomass than
herbivore. herbivore.

Pyramid of energy is Pyramid of biomass in sea is
always upright generally inverted

(Any other correct difference)

5 x3

25

(@) RNA polymerase — 111 / RNA polymerase

(b)

( i_‘ =
\_ ”}Fuf Anticodon

Ai G Codon
5' 3

(> mark for correct anticodon and % mark for correct
amino acid)

(c) It recognizes the start codon (AUG) and bind to mRNA

Yot

26

(@) (i)

e Bio diversity hot spots are the regions with very high
level of species richness and high degree of
endemism.

e Criteria used for determining any region as a hot spot
— species richness, endemism

(it) Western Ghats and Sri Lanka, Indo-Burma and
Himalayas. (Any Two)

OR

tls

Yot
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(b) Tropical Latitude have remained undisturbed and have had a long
evolutionary time for species diversification, tropical environments have

less seasonal variations with more constant and predictable | 1x3
environmental conditions to promote niche specialisation for greater
diversity, there is more availability of solar energy which contributes to
higher productivity.
27
()
Offspring 1
Blood Group - A genotype — I*i , Blood Group- B genotype -IBi | 4+Y
(b)
Offspring 2
Blood Group -A genotype — 1*i , Blood Group -O genotype —ii | Ys+%
Offspring 3
Blood Group -A  genotype — 147, I* 1A s
Blood Group- AB genotype- I1* B Va
(Award half mark if blood group along with its possible genotypes is
correct)
28
(@) “Y’- Fimbriae,
Its helps in collection of the ovum after ovulation. Vot
(b) ‘Z’- Isthmus,
Zygote undergoes cleavage to form morula. Vot
(©)
e Prophase | of meiotic division.
e Primary oocyte. Vot
SECTION D
29
(a)Allergy, the exaggerated response of the immune system to
certain antigens present in the environment. Yot
(b) By analysing the production of IgE type of antibodies / by
injecting very small doses of possible allergens and study the | 1
reaction.
(©) ()
e Mast cells Ya
e Histamine, serotonin V2
Yatlh

e Drugs are — Anti-histamine, Adrenalin, steroids
(any two drugs)

OR
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(c) (i) Yes, lowering of immunity due to modern lifestyle, more

sensitivity to allergens, protected environment provided in Y5 x4
early life.
30 @)
e Hind I Y
e |t restricts the growth of bacteriophage in E.coli. /2
(b) 5°- GAATTC- 3°
3’-CTTAAG- 5’ 1
(c) (i) Itinspects the length of a DNA sequence and binds to specific
recognition palindromic sequence, and cut each of the two
strands at specific points in the sugar — phosphate backbones. 1+
OR
(c) (ii) In EcoRI (comes from Escherichia coli RY13)
-E represent Genus Escherichia ,
-Co represent species coli,
-R represent RY 13 strain, 72X 4
-1 represent order in which the enzyme were isolated from that
strain of bacteria.
SECTIONE
31
(a)
(i)
e Lactose acts as an inducer molecule, in its absence repressor 1+1
protein binds to the operator region
¢ RNA polymerase is prevented from transcribing the operon 1
(ii)
By preventing formation of primary transcript, by preventing splicing,
1+1

by preventing transport of mRNA from nucleus to the cytoplasm, by
preventing formation of protein from mRNA

(Any Two)
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OR

(b) (1)
P generation
O @ y
Round yellow Wrinkled green
RR |, YY ” ¥

S @ @ 1/2 Mark )

|.I¢‘ll¢l¢""" Rr Yy /

V2
172 Mark
1
Pi—.;;l_—y’—i:;ib ¢ round yellow muml_g-rrm : mmi;;i_;t:lluw : wrink] 1
9 3 3
(i1) The law states that ‘“when two pairs of traits are combined in a |

hybrid, segregation of one pair of characters is independent of the other
pair of characters’.
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32.

(a) (i)

During primary treatment the floating debris is removed by sequential
filtration, then the grit (soil and small pebbles) are removed by
sedimentation, all solids that settle form the Primary sludge, and the
supernatant forms the effluent.

(i)
Secondary treatment - It is biological treatment in which the primary
effluent is passed into large aeration tanks where it is constantly
agitated mechanically and air is pumped into it, this allows vigorous
growth of useful aerobic microbes into flocs (masses of bacteria
associated with fungal filaments to form mesh like structures), while
growing these microbes consume the major part of the organic matter
in the effluent which significantly reduces the BOD (biochemical
oxygen demand) of the effluent, once the BOD of sewage or waste
water is reduced significantly the effluent is then passed into a settling
tank where the bacterial ‘flocs’ are allowed to sediment called activated
sludge and effluent is released in natural water bodies like river, a small
part of the activated sludge is pumped back into the aeration tank to
serve as the inoculum, and the remaining major part of the sludge is
pumped into large tanks called anaerobic sludge digesters to produce
biogas .

OR

(b) (i) The biogas plant consists of a concrete tank (10-15 feet deep) in
which bio-wastes are collected and a slurry of dung is fed, certain
bacteria (methanogens) found in anaerobic sludge, help in breakdown
of cellulose and production of biogas, outlet pipe of biogas plant
connected to supply of biogas to nearby houses.

(ii) Methane, CO2  and H;

(iii) Cow dung is available in large quantities in rural areas, cow dung
is rich in methanogen bacteria, cheap, used as manure(sludge), rich in
cellulosic material, used for generation of biogas, ecofriendly.

(Any three)

Vx4

V5 x6

x4

x3

X3
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33.

@)

(@) (i)

(Any four correct labelling)
(ii) One of the male gamete fuses with egg called syngamy, results
in formation of diploid zygote.
Other male gamete fuses with polar nuclei called triple fusion, results
in formation of triploid primary endosperm nucleus (3n),
Since two types of fusions syngamy and triple fusion takes places in
angiosperm it is called double fertilization.

OR

(b)()

Interstitial
cells

Spermatogonia

Spermatozoa

Sertoli cells

(i) Hypothalamus

l
GnRH

Vax4

atls

Vs

Vax4

V2
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!

Anterior Pituitary

LH

l
Leydig cells

l

Synthesis and secretion of androgens

!

Stimulate spermatogenesis

FSH
!

Sertoli cells

l

some factor

!

Help in spermatogenesis

Yot

Yot/
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