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General Instructions :

Read the following instructions carefully and follow them :

(1)
(ii)

(iti)

(iv)

()

(vi)

(vii)

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

Question paper is divided into FIVE sections — Section A, B, C, D
and E.

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

FEach question carries 1 mark.

Section B — question number 17 to 21 are very short answer type

questions. Each question carries 2 marks.

Section C — question number 22 to 28 are short answer type questions.

Each question carries 3 marks.

Section D — question 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 — question number 31 to 33 are long answer type questions.

Each question carries § marks.

(viii) There is no overall choice. However, an internal choice has been provided

(ix)

(x)

57/4/1/21

in section B, C and D of 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.
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2. 39 faeen =1 g St = fou e fom o wa wrer (@) % S 9§ AT, qask (HiEer)
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H O
(A) SAS-B, AEeT-D, BRHIE-F  (B) 3IEU-A, HEAT-B, HRHIA-G
(C) 3IEU-A, AEeT-E, ®HIE-G (D) FSV-B, AEa1-D, HRHII-G

3. = & TS arforent 1 eI hif : 1
e wem /it fafe Eapieakiical
A, e (foer) I S[EhTO] <! TTMTSr TG ek Tge- & Ukl
B. %sm I1.  37adqoT <t ekl
C. YprdTEsh 3T () III. JFSicat o1 Heaa
D. wm-d V. 9 gphmy 7 8

39 forehe w1 = hifse foew mifyes gram/mife faft o see wrl & ol o g8
e fpam e 2 -

A A-III,B-II,C-I, D-1IV B) A-II, B-III,C-I, D-1IV
) A-I1II,B-I, C-1V,D-1I (D) A-IV,B-II[,C-1I,D -1
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SECTION - A 16x1 =16

Question Nos. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each.

1. In a fertilized ovule of an angiosperm, the cells in which n, 2n and 3n
conditions respectively occur are : 1
(A) antipodal, zygote and endosperm
(B) zygote, nucellus and endosperm
(C) endosperm, nucellus and zygote
(D) antipodals, synergids and integuments

2.  Select the option that gives the correct identification of ovum, morula and
blastocyst in a human female reproduction system as shown in the following
diagram : 1

) ()
(A) Ovum — B, Morula — D, Blastocyst — F
(B) Ovum — A, Morula — B, Blastocyst — G
(C) Ovum — A, Morula — E, Blastocyst — G
(D) Ovum — B, Morula — D, Blastocyst — G

3.  Study the table given below : 1
Contraceptive / Mode of Action
Contraceptive Method
A. The pill I.  Prevent sperm reaching cervix
B. Condom II. Prevent implantation
C. Vasectomy ITII. Inhibits ovulation
D. Copper-T IV. Semen contains no sperm

Select the option where contraceptive/contraceptive method are correctly
matched with their mode of action.

(A) A-III,B-II,C-1, D-1IV (B) A-1II, B-III,C-1, D-1V

(C) A-III,B-I, C-1V,D-1I (D) A-IV,B-II,C-II,D-1

57/4/1/21 5 WAAMAAAAAANAAAAAAAAA, P.T.O.
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4.

= few e aemaett =1 # g U AR faer o Fert i vgae Hif -

O ]
(A) X — EgT 3THTelt B) X — HgerH guret
(C)  Fafermeht srwrelt (D) Frfeireeh gureh
e & 24 TUrgET (ShrarEr) ¥ & fergeht qut STHT ek oG § I g3 ?
(A) ToregE-1 (B) TRE-11
(C) TEA-21 D) TerEE-X

91 e o o g e STgaeish i ARSI i AT -1 T FERA HITT -

3 forerey 1 g frad <A’ B aun ‘C Al adi TeeH A TS R |
(A) A —gaf, B — sreefifirm, C — WAt
(B) A - r<fifirm, B — ws, C — TR
(C) A — TR, B — GSAt, C — raeefiftem
(D) A - =<efifEm, B — W, C — gt

ATe H & g B o1 % &
(A) IR (e (B) T (F=Ase)
(C) wIfvrar (unfereetisel) (D) 3fert forpr
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4. Identify the category of genetic disorder depicted in the pedigree chart given
below : 1

O——1
O M e m

(A) X-Linked recessive (B) X-Linked dominant

(C) Autosomal recessive (D) Autosomal dominant

5. Which was the last of the 24 human chromosome to be completely

sequenced ? 1
(A) Chromosome — 1 (B) Chromosome — 11
(C) Chromosome — 21 (D) Chromosome — X

6. Study the following diagram of Transverse Section of a young anther of an

angiosperm : 1

Select the option where parts ‘A’, ‘B’ and ‘C’ are correctly identified.
(A) A - Connective, B — Endothecium, C — Pollen grain.

(B) A — Endothecium, B — Connective, C — Pollen grain.

(C) A —Pollen grain, B — Connective, C — Endothecium.

(D) A - Endothecium, B — Pollen grain, C — Connective.

7.  Turner’s syndrome in humans occurs due to 1
(A) Aneuploidy (B) Euploidy
(C) Polyploidy (D) Autosomal abnormality

57/4/1/21 7 WAAMAAAAAANAAAAAAAAA, P.T.O.
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(C) =it (D) =M el
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Sta-afsra ugred /3T
A wfem I. dc e g
B. WEEIENE-T II. THAETEHI3T & UeehT (FeAic) BT
C. WrHE III. ToRA-HITEUA bl HH AT
D. B IV. yferentRius (sgesfie)

34 forehen =1 e e Sa-afora gerert w1 3ok SR (IUT) o W1 wel et o T g |

(A) A—II, B-TILC-1, D-TV B) A—TILB-1V,C—II, D -1

(C) A—

Iv,B-1, C-I,D-III (D) A-1IV,B-1II, C-1I, D-1III

11. ‘aArfoaes =’ ferg i d 3a 8 ?
(A) Toged (Fdifam) Tomsd
(C) THERIETS
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8.  Which of the options has correct identification of ‘P, ‘Q° and ‘R’ in the
illustration of ‘Central Dogma’ given below ? 1
DNA replication
Polymerase (DNA ——>DNA)
XTI IXIIXI DA DNA
)’
NG HQ
Jr
O-O-O-O-O-O-OProtein
(A) P —Replication, Q —rRNA, R - Transcription
(B) P —Translation, Q- mRNA, R - Transcription
(C) P —Replication, Q —mRNA, R - Translation
(D) P —Transcription, Q — mRNA, R - Translation
9.  Who proposed the mutation theory in favour of organic evolution ? 1
(A) Weisman (B) Louis Pasteur
(C) Darwin (D) Hugo de Vries
10. Study the following list of bioactive substances and their action : 1
Bioactive Substance Role
A. Statin I.  Removal of oil stains
B. Cyclosporin A II. Removal of clots from blood vessels
C. Streptokinase III. Lowering of blood cholesterol
D. Lipase IV. Immuno-suppressive agent
Select the option in which the bioactive substances are correctly matched
with their action.
(A) A-II, B-III,C-1, D-1IV B) A-II,B-1V,C-II,D-1
) A-1V,B-1, C-I,D-1II (D) A-1IV,B-1II, C-1, D-1III
11. The ‘molecular scissors’ fall in the category of : 1

(A) Cleaving enzyme
(C) Exonuclease

57/4/1/21

(B) Endonuclease
(D) Restriction enzymes
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12.

13.

14.

15.

16.

17.

ELISA technique is based on the principle of 1
(A) DNA replication

(B) antigen-antibody interaction

(C) pathogen — antigen interaction

(D) antigen — protein interaction

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

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

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

(D) (A) 1s false, but (R) is true.

Assertion (A) : A given fig species can be pollinated only by its partner’
wasp. 1

Reason (R) : The wasp pollinates the fig inflorescence while searching for
suitable egg laying sites.

Assertion (A) : Plasmids are autonomously replicating circular extra-
chromosomal DNA. 1
Reason (R) : Plasmids are usually present in Eukaryotic cells.

Assertion (A) : Patents are granted by government to an inventor. 1
Reason (R) : Patents prevents others from commercial use of an invention.

Assertion (A) : Some aquatic ecosystems have inverted biomass pyramids. 1
Reason (R) : More energy is required by the organisms occupying higher
trophic levels.

SECTION - B
Study the graph given below that represents the changes in the thickening of
the uterine wall in women ‘X’ and women ‘Y’ over a period of one month :

7 N
n
n
Q
=
S
oy ___—X
< -
~=
o
f— —_ =~
T“\ ¢/” S

Times (days)

What does the graph with respect to woman X’ and woman ‘Y’ indicate ? Give
suitable reason. 2

57/4/1/21 11 WAAMAAAAAANAAAAAAAAA, P.T.O.
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18. (a) Intensely lactating mothers generally do not conceive. Why ?

(b) Our government has intentionally imposed strict conditions for MTP.

Why ? 2x1=2
19. (a) Name the source from which insulin was extracted in earlier times. Why
1s this insulin no more in use by the diabetic patients ?

(b) Why does the insulin synthesised in the human body undergo
processing whereas the insulin produced by Eli Lilly company does not
need to undergo any processing ? Explain. 2x1=2

20. (a) Differentiate between grazing food chain and detritus food chain. 2
OR
(b) Explain Brood parasitism with the help of a suitable example. 2
21. (a) Biodiversity hotspots cover less than 2% of Earth’s land area. Strict
protection of these areas can reduce the rate of ongoing extinctions.
Explain.
(b) Name any two hotspots in India. 2
SECTION - C
22. Draw a well labelled diagram of sectional view of male
gametophyte/microspore of an angiosperm and write the functions of any two

parts labelled. (Any four labels). 3

23. (a) A man with blood group ‘A’ marries a woman with blood group ‘AB’. The
first child born to them has blood group ‘B’. Work out a cross to find the
genotype of the father. Give the possible blood groups and their
genotypes of the children that could be born to this couple. (Use a
Punnet square).

(b) State the basis of ‘ABO’ blood grouping in humans. 3

24. (a) Whose skulls ‘A’, ‘B’, and ‘C’ are shown below ? Which of the two are
more similar to each other ? 2

(b) Name the (1) ape like (i1)) man like primates that existed 1.5 million
years ago. 1

57/4/1/21 13 WAAMAAAAAAAAMAAAAAAA P.T.O.
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25. (@) (@) Name the group of drugs whose skeletal molecule is shown below :

(1) How are such drugs consumed ?

(i11) Name the human body organ affected by the consumption of these
drugs. 3x1=3

OR

() Draw a schematic diagram of an antibody molecule and label
any 4 parts. Mention their chemical nature. Name the cells which
produce them. 3

26. Explain the role of the following during the sewage treatment :
(a) flocs
(b) anaerobic sludge digester 3

27. Study the steps shown below, that are carried during a specific technique :

4 wRegion to be amplified

SIE_I:ES ds DNA
‘Heat ‘A

STTTTTTTTT1 3

T

, - SB’
L PR
‘ Deoxynucleotides +‘C’
T, DT T
8' 5' [3
PR 1 1 o 2
- J ‘ 30 cycles
T ) Amplified
T | Pillion times)
(a) Identify the steps ‘A’ and ‘D’ in the diagram.
(b) What does ‘B’ represent ?
(¢) Write what is ‘C’ ? Name its source organism.

D’

(d) Mention the use of this technique in molecular diagnostics. 3

57/4/1/21 15 AWAAAAAAAAMAAAAAAAAAAA P.T.O.
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(i) TR <Y WA GHIS (SEEAT) % G | gF1 H © A 91 o5k gau g |
37ferep ITEfiTes B 3T 7 1+1
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28. [Explain the role of transgenic animals in :
(a) Production of Biological products
(b) Studying diseases
(c) Chemical safety testing 3

SECTION - D (Case Based Questions)

Question No. 29 and 30 are case based questions. Each question has 3 sub-
questions with internal choice in one sub-question.

29. Populations evolve to maximise their reproductive fitness in the habitat in
which they live. Ecologists suggest, the life history of organisms have evolved
in relations to the constraints imposed by the biotic and abiotic components
of the habitat in which they live. This gets reflected in the population growth
pattern of all organisms including humans.

Study the population growth curves shown in the given graph and answer
the questions that follow :

‘A’ %—T =rN

Population density (N)—»>

Time (t) —>

(a) Identify the growth curves ‘A’ and ‘B’. 1
(b) Mention what does the dotted line in the graph indicate and state its
importance also. 1
OR
(b) Growth curve ‘B’ shows a different pattern from that of growth curve ‘A’.
Justify giving one reason. 1

(¢) (1) Which one of the two curves is more “realistic” and why ?

(i1) Which one of the two curves is relevant in present days with
respect to human population in our country and why ? 1+1

57/4/1/21 17 WAAMAAAAAANAAAAAAAAA, P.T.O.
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THTRIT: Fehrgeh! IR T STAT U] o ST Teh JTJI@H $hTS i 37d @a1s 8,000
feeriersed Bl 8, 31d: AFrEd H S o1l HRGA h1 wierg fi sl & Bl 8 | g
ST ANTCAT & 3NFA R b 400 UIAULIES THAT 30T o FUTA0T o foTT I8 hae
T 1200 fFAANCTSH & a1 2 |
(a) AT ¥ IIRad B aTet SRUAT Ieutg 1 10 foiflgu St 3ida: 400 diefiuwersgd
Tl STHAT 37T T FITGRT (RATIGROT) HdT 8 | ST ¥ 39 YR o ANTAT 6
I o foru Ierlt Ty 1 A1 fafaw | 1
(b) 39 YshH T A1 Tt =men ST feeh g1 8000 =ffFeriersed art EuAT §
IeRad g aTen Tenfid JRuAT #1 fmfr g 7 S 400 SfiAr st areft

TTATILTSE ShT TUTAOT (TATIAT) AT # | 2

(c) TIhRSTCH (TeTHehgl) T JhNIAH (ehst) § DNA IeREd WehH § Imida

ITRTAT UTeAToRST shi T fetfa | 1
JrerE

(c) U ETTehyl T Fobesl HINTHT T TG T § L 1 Ic0i@ hITTT | 1
e - F

31. (a) = feuw e fa= o A quvn 6 ke Afeteht Sl SR H1e i ST TS

S —

() omw °§ wfufaba 3@ wsEn w1 W gt 9 Fifse s afumess

RIS T forehTd BT B |

(i) o & 39 SIfERT I TE=IT fFEeh T 3T RS ! TaH (JST §3TT) &
2 1 38 IR 1w fafaw | 5

HAYA
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30. Read the following passage :

Generally, in eukaryotic cells the average length of a transcription unit along
a DNA molecule is about 8,000 nucleotides, so the RNA product of the
transcription is also that long. But it only takes about 1200 nucleotides from
the above RNA product to translate average sized polypeptide of 400 Amino
acids.

(a)

(b)

(©)

(©)

31. (a)

(1)

(i)

57/4/1/21

Name this RNA product transcribed from the DNA that subsequently
translates into a polypeptide of 400 amino acids. Mention the enzyme
responsible for transcribing this type of RNA from the DNA. 1

Name and explain the process the RNA molecule transcribed from 8000
nucleotide long DNA undergoes to be able to translate a polypeptide of
400 amino acids. 2

Write the number of RNA polymerases involved in the transcription of

DNA in a prokaryote and eukaryotes. 1
OR
Mention the difference in the site of transcription in a prokaryote and
eukaryote cell. 1
SECTION - E

The given diagram shows the sectional view of a seminiferous tubule of
Human testis :

Name and describe the process depicted in the diagram which results in
the development of spermatozoa.

Identify the cell where you are seeing a cluster of spermatozoa attached

in the diagram. Write the function of the cell. 5
OR
19 WAAMAAAAAAAAAAAAAAAANA P.T.O.
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(b)

e ol § FIFc77g7 (FAehI3T) Tl H & SR o T7 QR T F |

() T ® Ammifera ‘A’ @ ‘B’ g YhR o YT bl T8=THT | 1
(i) Frafefad o de # g1 wehR % goai Y ger hifT -

(1) fafsrse srfireremo

(2) TTOT ST TRl 2
(iii) gt qTEHi § €1 ‘Sf: TS JfFadl < FE IR | 9 39 TR < JFaat @i T

L 7, SR HIRT | 2

32. (a) = feu U IsHIHS 3G 1 AT Heh 31 feu T y941 & I fafigw
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S

32.

57/4/1/21

(b)

Observe the picture of Commelina plant bearing two types of flowers given

above.
(1) Identify the two types of flowers labelled ‘A’ and ‘B’ in the picture. 1
(11) Compare the two types of flowers with reference to :
(1) Characteristic feature
(2) modes of pollination 2
(111) List any two ‘out breeding devices’ in flowering plants. Explain why do
plants develop such devices. 2
(a) Study the schematic diagram given below and answer the questions

that follow :

21 P.T.O.
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(b)

33. (a)

(b)

57/4/1/21

@

(11)

(iii)

@

(1)
(iii)

T T MITREAT @ # ‘X’ | ‘X’ Y {aurar i Iga1-u | Seoi@ Hife 6
FAWT o GRH TIAIRISE a1 § AR foha ST 30 SIS ST Hehd & 31N

i | 1%
U (SIHIAW) % fIU YR Wepe, 38eh1 Thiyhe (UiehisH) Aol 6
3T 37t w1 A ferfae freeht 28 g i # | 1%
3% I o TR h AT HINY | 36 I hl ARG FH hl
SATFTIHAT FT &I & 7 2
reran
e Tord TIehR €T SifTehT IarddT (Frehet Tt THITHRIT) i a8 e < T e
87 1
34 faeprt it srfvreafa & TaRes STTuR i = men Hifw | 2
Teh h1E ST GHEATSY foh BIHT=T Siehi (7o) | <l shifrehl i (Rrehet
et CHfiftra) arett s (wafd) for Srehr AeT &1 HehdT R | 2

TSR o HIE IR H fese B o THA § Toht 3Heh YUIEUT] TgH | 5 STH a

Sfte =I5k =T 9T ShIfTT | 5
Freran

() Ha § Tt U % rfereror faRay qur e i o6 g sifieetor feaes

SR IT B & 7 2%

(i)

TATETE Teefielt o Sfaq =sh Y <ififeh STawati & TR g ¥ 3Heh U1 8§ dh
o LT oh1 TUH sHITIT 519 deh o8 TT Tsh TRH i o felt IR BT 3 | 2%
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(b)
33. (a)

(b)
57/4/1/21

()

(i)

(iii)

(¥)
(i)

(iii)

Identify the polarity from ‘X to ‘X’ in the mRNA segment shown.
Mention how many more amino acids can be added to the
polypeptide that is being translated and why. 1%

Write the initiating codon for translation, its anticodon and the
amino acid it codes for. 1%

Explain the charging of an adaptor molecule. Why this molecule
needs to be charged ? 2

OR
Why is sickle-cell anaemia, a human blood disorder so named ? 1

Explain the genetic basis that results in the expression of this
disorder. 2

Work out a cross to explain how normal parents may have a sickle-
cell anaemic child. 2

Describe the life cycle of HIV from the time of its entry into the human

body till full blown AIDS sets in. 5
OR

(1) Write the symptoms of malaria in human and explain what causes
these symptoms. 2%

(1) Describe the different steps in the sexual mode of reproduction in
the life cycle of a malarial parasite from the time of its initiation
till where it is completed and ready to start a fresh cycle. 2%

23 WAMMAAAAAAAAAAAAAN
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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 57/4/1)

General Instructions: -

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-
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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.

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 answetr.)

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: 57/4/1]

SECTION-A

1 | (A)/ antipodal, zygote and endosperm 1 1
2. | (C)) Ovum-A, Morula - E, Blastocyst - G 1 1
3. | () A-1U,B-1,C-1V,D-1I 1 1
4. | (C)/  Autosomal recessive 1 1
5. | (A)/ Chromosome — 1 1 1
6. | (A)/ A-—connective, B — Endothecium, C — Pollen grain 1 1
7. | (A))  Aneuploidy 1 1
8. | (D)) P —Transcription, Q — mRNA, R — Translation 1 1
9. | (D)) Hugo de Vries 1 1
10. | B)Y A-1II,B-1V,C-II,D-1 1 1
11. | (D)/  Restriction Enzymes 1 1
12. | (B)/  Antigen- Antibody interaction 1 1
13. | (A)/  Both Assertion (A) and Reason (R) are true and Reason (R) is 1 1
correct explanation of Assertion (A).
14. | (C)/  (A) is true, but (R) is false. 1 1
15. | (A)/  Both Assertion (A) and Reason (R) are true and Reason (R) is the 1 1
correct explanation of Assertion (A).
16. | (B)/ Both Assertion (A) and Reason (R) are true and Reason (R) is not 1 1
correct explanation of Assertion (A).
SECTION - B
17. e X- In woman X thickness of uterine wall increases after mid of | %2+%
menstrual  cycle, Reason- due to  fertilization  of
egg/pregnancy/conceived
e Y- In woman Y thickness of uterine wall decreases after mid of
menstrual cycle, Reason- egg has not been fertilized/leading to the | Y2+%2
breakdown of lining of the uterus/menstrual flow/ bleeding. 2
18
(a) No ovulation therefore menstrual cycle does not occur during the 1
period / due to lactational amenorrhea.
(b) As majority of MTP’s are performed illegally by quack which are 1
not safe/to prevent female foeticide. 2
19.| (a)
Insulin was earlier extracted from pancreas of slaughtered cattle or pigs
(animals), This Insulin from an animal source may develop allergy or other | Y2+%

types of reactions in human body to foreign proteins.
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(b)
In human insulin is synthesized as a prohormone. It contains an extra
stretch called C — peptide which needs to be removed before it becomes

functional, this ‘C’ peptide is absent in Eli Lilly company insulin.

Yotla

20.

a
(@) Grazing Food Chain Detritus Food Chain

1. | It starts with producers. Starts from dead organic
matter/ detritus

2. | 2" trophic level is occupied | 2" trophic level is occupied by
by herbivores. detritivores.

3. | In aquatic ecosystem a major | In terrestrial ecosystem much
fraction of energy flows larger fraction of energy flow
through this type of food through such type of food
chain chain.

(Any two corresponding points)

OR
(b)

e Brood parasitism is a method of parasitism in which the parasitic
bird lays its eggs in the nest of the host bird and let the host bird to
incubate them.

e Example — The cuckoo bird lays its eggs in the nest of crow , egg of
cuckoo bird resembles crows’ egg in size and colour to reduce the
chance of host bird detecting and ejecting them from nest

1+1

YotY2

21.

(a)
Biodiversity hotspots are the regions with very high level of species
richness, and high degree of endemism

(b)
Western Ghats, The Himalayas, Indo — Burma region
(Any two)

YotY2

YotY2

SECTION -C

22.

exine

intine
vegetative cell
Germ pore

generative cell

Yo x4
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[Vegetative cell, generative cell, exine, intine, germ pore ]

(Any four labeling to be considered)
Vegetative cell- contain abundant food reserve for pollen germination
Generative cell- Divide to produce male gametes
Exine — Protective layer
Intine- Involved in the formation of pollen tube.
Germ pore- Pollen tube emerges from this point.
[Marks to be given to two correct labeling with their respective correct
function only]

% X2

23.

(a)
- Father genotype - 14

Parents- 14 X IAIB

A4 418

(A blood | (AB blood
group) group)
41 I8

{A blood | (B blood
group) group)

- Possible genotype- I, 14, 1Bi, 1418,
- Possible blood group- A, AB, B

(b)

It is controlled by gene ‘I’ having 3 alleles (I* 1Bi) , The blood group is
determined by the type of sugar polymer present on the plasma membrane
of the RBC.

Ya

Ya

Yo

Yo

o+15

24,

(a)
A — Modern human being
B — Baby chimpanzee
C — Adult chimpanzee
e Skull of baby chimpanzee is more like adult human skull (A and B)

(b) (i) Dryopithecus
(if) Ramapithecus

Y2 X3

Yo

o415

25.

(a)
(i) Cannabinoids
(1) Inhalation, Oral ingestion

1
Yotly
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(iii) Brain/Heart (cardiovascular system) 1
OR
(b)
Antsgcn bending -\-[:/2 i Antigen bin:jing sitef[1/2)
Y2 X4
Laght chamy =
[1/2 mark] 7
bS5 S Disulphide bridge
*: :_< [1/2 mark]
:—-"‘ ut-—[x/z mark)
[ Four labeling — Antigen binding site, Light chain, Heavy chain, C-
terminal, N terminal, Disulphide bridge - %2 mark each] .
e They are chemically Proteins 1/2
e B- lymphocytes/B- cells 2
26. | (a)
These consume the major part of organic matter in the effluent, and 1+1
significantly reduce the BOD.
(b)
Anaerobic sludge digestors where anaerobic digestion of sludge takes place, | Y2+%
producing ‘Biogas’ in the process.
27. | (a)
A- Denaturation , D- Extension YotYa
(b)
B- Primers Yo
(c)
C- Taq polymerase , Source- Thermus aquaticus Yot+Ys
(d) Use- Detection of AIDS/Cancer/ Genetic disorder/ Amplification of
mutated gene/ Early diagnosis of disease [Any one] Yo
28. | (a)
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Production of Biological products- Human protein a-1 antitrypsin used to 1
treat emphysema produced by transgenic organism / Transgenic cow ‘Rosie’
produce human protein enriched in a- lactalbumin
(b)
Studying Diseases- Transgenic models of human diseases like cystic
fibrosis, cancer etc. are designed to increase our understanding of how genes | 1
contribute to development of disease.
(c)
Chemical safety testing- Transgenic animals are made that carry genes
which make them more sensitive to toxic substance. They are then exposed | 1
to toxic substance and the effect studied.
SECTION - D
29. | ()
e A- exponential growth curve/ J-shaped curve Yo
e B- Logistic growth curve/ S- shaped curve/ sigmoid curve Yo
(b)
e It represents carrying capacity (K) Yo
e Maximum possible number of individuals beyond which no growth | %2
of population is observed.
OR
(b)
Growth curve B is formed when resources (food and space) in nature are 1
limited have environmental checks while growth curve A is formed when
resources are unlimited with no environmental checks.
(c)
(i)
e ‘B’/ Logistic growth curve Ya
e Asresources are never infinite in nature. Yo
(i)
e J-shaped curve/ exponential growth Yo
e It is a continuous growing population. Yo
30. | (a)
e hnRNA/ heterogeneous nuclear RNA Yo
e RNA polymerase 1l Yo
(b)
hnRNA undergo capping at 5’ end (methyl guanosine triphosphate/mGppp),
and tailing at 3° end (with poly A tail or adenylate residue), further splicing | ¥2x4

is carried out, where non coding sequences or introns are removed and
coding sequence or exons are joined together/ diagrammatic representation
with given markers can also be considered.
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e Inprokaryotes - 1 Yo
e Ineukaryotes-3 Yo
OR
(c) In prokaryotes the transcription takes place in the cytoplasm/cytosol
whereas in Eukaryote transcription occurs in the Nucleus 1
SECTION - E
31. | (8
(1) Spermatogenesis Yo
Spermatogonia [1/2]
| e satod 1721
Primary spermatocytes [1/2] 1/2X7
1 division | [1/2]
Secondary spermatocytes [1/2]
| ooy 728
Spermatids [1/2]
ll)l“--n-nll.n“nn [1/2]1
P
(Any 7 labeling to be considered=1/2 mark) / Statement in lieu to above
pointers should be considered.
(ii) Sertoli cells, provides nourishment to the developing sperm. Yot+Ys
OR
(i)
- A- chasmogamous flower Yot+Ys
- B- cleistogamous flower
(i)
A’ ‘B’
(1) open flower / blossom | closed flower/ Do not 1
blossom
(2) Autogamy as well as only autogamy/self-
geitonogamy and pollination 1
Xenogamy/cross
pollination
(iii)
[ ]

- In some species, pollen release and stigma receptivity are not
synchronized. Either the pollen is released before the stigma becomes
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receptive or stigma becomes receptive much before the release of pollen.

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

- Self-incompatibility. This is a genetic mechanism and prevents self-
pollen from fertilizing the ovules.

- Production of unisexual flowers. [Any two]

e To prevent inbreeding depression/ to discourage self-pollination and
to encourage cross pollination/ to develop genetic variation

1H+15

32.

(@
(i)
e XtoXis5 —> 3’
e No more amino acids will be added
e as the last codon UAA is a stop codon
(i)
e AUG
e Anticodon - UAC
e methionine
(iii)
e The amino acids are activated in the presence of ATP, and linked to
their cognate tRNA or the adapter molecule,
e Amino acids are activated so peptide bonds can be formed using this
energy.
OR
(b)

(i) the RBC in such patients takes up a sickle shape instead of biconcave.

(i) The defect is caused by the substitution of Glutamic acid (Glu) by Valine
(\Val) , at the sixth position of the beta globin chain of the haemoglobin
molecule /The substitution of amino acid in the globin protein results due to
the single base substitution at the sixth codon of the beta globin gene, from
GAG to GUG.

1 X3

1 X3

o+15

1+1
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(iil)

Phenotype: QCJNIBF X carrier d

Genotype:  HbAHb® HbAHbS 1172
mark]
e [ WA L S
Hb”* |Hb"Hb”| Hb*Hb®
._Q [1/2
Hb® | HbAHb® | HbSHbS [ ™™
Genotypes: HbAHb 2 HbAHb® Hb°HbS
Phenotypes: Unaffected Carrier Sickle c[eﬁ{zmark]

It is an autosomal recessive disorder [1/2 mark]

15 x4

33.

(a) HIV enters human body and enter macrophage cells , where viral RNA is
introduced in the cell, Viral DNA is produced by reverse transcription, Viral | ¥2x10
DNA incorporated in host genome, New viral RNA is produced by the
infected cell, New viruses are produced, which enter T-helper cells replicate
and produces its progeny, Progeny viruses attack other T helper cells, this is
repeated leading to progressive decline in the number T helper cells, person

become immunodeficient and HIV AIDS develop /

Retrovirus

Viral RNA core
Virus infects

Viral protein o od)
coat

r

Q). smmac  Mespireceli:

= Viral mﬁ?zm X uced into cell "
mar
[[1/ 2 m;:dA 2 e Cytoplasm
Viral [1/2 mark]

Viral DNA incorporates
into host genome

[1/2mark] New viral RNA

is produced by

the infected cell
New viruses

¥x10

[1/2 mark] are produced

)

OO w
—

New viruses
can infect T helper cells [1/2 mark]

New progeny viruses infect other helper T-

cells[1]2 mark] ﬁ 3 5
Progressive decline in helper -—} Patient become immuno

Tcells [1/2 mark] deficient {1/2 mark]
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OR

(b)
(i)

e Chills, and high fever occurs in a cyclic order/every 2-3 days, Yotla
e fever is due to the toxic haemozoin, Yo
o release at the time of RBC rupture. 1

(ii)
Mature infeclive stages
{sporozaitas) ascaps from
intastine amnd migrate
o the mosguito

1 FRERERFTYS -

Salivary glands
Mosguito

Yox5

r Fertillisation and , [1/2 mark]
development take place

Trw, i e MOsqulo’s
et e
' [1/2 mark] JsSFre..
_ P

[142 mark]

Female mosguito

Sexual stages (gameilccyies)
[1/2 mark] dewelop in red blood cells
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