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General Instructions :

ENGLISH VERSION

Read the following instructions carefully and follow them :

(1) This question paper contains 33 questions. All questions are compulsory.

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

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

Each question carries 1 mark.

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

questions. Each question carries 2 marks.

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

Each question carries 3 marks.

(vit) 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.

(vit) 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
in section B, C and D of 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.
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SECTION - A
Question Nos. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16
1. A person with trisomy of 215t chromosome shows 1
(1) Furrowed tongue (1) Characteristic palm crease
(111) Rudimentary ovaries (1iv) Gynaecomastia

Select the correct option, from the choices given below :
(A) (1) and (iv) B) ), (1) and (Qv)
(C) (1) and (i11) (D) @) and (1)

2.  Which one of the following chromosomal event will not result in genetic

variation amongst the offsprings ? 1
(A) Independent assortment (B) Crossing over
(C) Linkage (D) Mutation

3. Identify the correct labellings in the figure of a fertilised embryo sac of an
angiosperm given below : 1

(A) A — zygote, B — degenerating synergids, C — degenerating antipodals,

D - PEN
(B) A — degenerating synergids, B — zygote, C — PEN, D — degenerating
antipodals

(C) A — degenerating antipodals, B — PEN, C — degenerating synergids,
D — zygote

(D) A — degenerating synergids, B — zygote, C — degenerating antipodals,
D — PEN

B57/5/3/22 3 WAAAAAAAAAAANAAAAAAAAAA, P.T.O.
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4. Study the pedigree chart of a family showing the inheritance pattern of a

certain disorder. Select the option that correctly identifies the nature of the

trait depicted in the pedigree chart. 1

O
Oe
ﬁéé

(A) Dominant X-linked

(B) Recessive X-linked
(C) Autosomal dominant

(D) Autosomal recessive

5.  Which one of the following statements is correct in the context of observing

DNA separation by agarose gel electrophoresis ? 1
(A) DNA can be seen in visible light.

(B) DNA can be seen without staining in visible light.

(C) Ethidium bromide stained DNA can be seen in visible light

(D) Ethidium bromide stained DNA can be seen under UV light.

6. A phenomenon where a male insect mistakenly identified the patterns of a

orchid flower as the female insect partner, and tries to copulate and thereby

pollinates the flower is said to be : 1
(A) Pseudocopulation (B) Pseudopollination
(C) Pseudoparthenocarpy (D) Pseudofertilisation
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7.

10.

Observe the schematic representation of assisted reproductive technology
given below : 1

Egg

Injection Needle

R

Sperm being injected
into the cytoplasm of the
egg using a fine needle

Holding tool

Identify the most appropriate technique depicted in the above diagram.

A 10T (B) IUI
(C) ICSI (D) ZIFT
The source of ‘Smack’ is : 1

(A) Leaves of Cannabis sativa
(B) Flowers of Datura
(C) Fruits of Erythroxylum coca

(D) Latex of Papaver somniferum

The first antibiotic was discovered accidentally by A while working on B. ‘A’
and ‘B’ are 1

(A) A —Waksman; B — Streptococcus

(B) A —Fleming; B — Penicillium notatum
(C) A —Waksman; B - Bacillus breuvis

(D) A -Fleming; B - Staphylococci

If the sequence of nitrogen bases of the coding strand in a transcription unit
is 5' — ATGAATG — 3', the sequence of bases in its RNA transcript would be 1

A) b5 —AUGAAUG - 3'
(B) 5'-UACUUAC -3
(C) 5'—CAUUCAU -3'
(D) 5 —-GUAAGUA -3’
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11. Match the following genes of the lac operon listed in column ‘A’ with their

respective products listed in column ‘B’ :

B
Products
(1) PB-galactosidase
(11) lac permease
(i11) repressor

(iv) transacetylase

Select the correct option :

A
Gene
a. ‘1 gene
b. ‘Z gene
c. ‘a’ gene
d. ‘y gene
Options :
a b

d

A @O @) @ @)

B) ) @

1) (@Gv)

©) @y @ G@v) @)

D) ) av) @

12. The human chromosome with the highest and least number of genes in them
are respectively :

(A) Chromosome 21 and Y.
(C) Chromosome 1 and Y.

Question number 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, but (R) is not the correct explanation of (A).

(i1)

(C) (A) is true, but (R) is false.
(D) (A) is false, but (R) is true.

13. Assertion (A) : In birds the sex of the offspring is determined by males.

Reason (R)

57/5/3/22

: Males are homogametic while females are heterogametic.

6

(B) Chromosome 1 and X.
(D) Chromosome X and Y.
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14. Assertion (A) : “Biodiversity hotspots” are the regions which possess

high levels of species richness, high degree of endemism. 1

Reason (R) : Total number of biodiversity hotspots in the world is 22
with two of these hotspots found in India.

15. Assertion (A) : AIDS is a syndrome caused by HIV. 1
Reason (R) : HIV is a virus that damages the immune system with
DNA as its genetic material.

16. Assertion (A) : In molecular diagnosis, single stranded DNA or RNA
tagged with radioactive molecule is called a probe. 1

Reason (R) : A probe always searches and hybridises with its
complementary DNA in a clone of cells.

SECTION - B

17. 1If the base adenine constitutes 31% of an isolated DNA fragment, then
write what will be the expected percentage of the base cytosine in it.

Explain how did you arrive at the answer given. 2

18. Observe the population growth curve and answer the questions given

below :

Population density (N) —»

Time (t) —»
(a) State the conditions under which growth curve ‘A’ and growth curve

‘B’ plotted in the graph are possible. 1

(b) Mention what does ‘K’ in the graph represent.

B57/5/3/22 7 WAAAAAAAAAAANAAAAAAAAAA, P.T.O.
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3'—CTTAATG—5'
(a) Name the restriction enzyme that recognises the given specific

sequence of bases. What are such sequence of bases referred to as ?

(b) What are the arrows in the given figure indicating ? Write the result

obtained thereafter.

20. List the events that reduce the Biochemical Oxygen Demand (BOD) of a

primary effluent during sewage treatment.

21. (a) “Farmers prefer apomictic seeds to hybrid seeds.” Justify giving two

reasons.
OR

(b) Mention one advantage and one disadvantage of amniocentesis.

SECTION - C
22. Explain the processing of heterogeneous nuclear RNA (hnRNA) into a

fully functional mRNA in eukaryotes. Where does this processing occur in
the cell ?

23. (a) “Mother’s milk is considered very essential for the new born infant.”

Justify.

(b) What is a ‘vaccine’ ? Explain the principle on which it works.

24. (a) Tropical regions harbour more species than the temperate regions.

How have biologists tried to explain this in their own ways ? Explain.

OR
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(b) (1) What does an ecological pyramid represent ?

(11) The Ecological pyramids may have an ‘upright’ or an ‘inverted’

shape. Justify with the help of suitable examples. 3

25. State why plant breeders are interested in artificial hybridisation

programme. How do they carry out this process ? 3

26. (a) What are transgenic animals ?

(b) Name the transgenic animal having the largest number amongst all

the existing transgenic animals.

(c) State any 3 reasons for which these types of animals are being

produced. 3

27. (a) Construct a pyramid of biomass in sea with phytoplankton and
fishes. Explain giving reasons about the characteristic of the

constructed pyramid.

(b) In which condition will the pyramid remain always upright ? 3

28. (a) Why does DNA replication occur within a replication fork and not in

its entire length simultaneously ?

(b) “DNA replication is continuous and discontinuous on the two strands
within the replication fork.” Explain with the help of a schematic

representation. 3

B57/5/3/22 9 WAAAAAAAAAAANAAAAAAAAAA, P.T.O.
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Q. No. 29 and 30 are case based questions. Each question has 3 sub-
questions with internal choice in one sub-question.

29. In a human female, the reproductive phase starts on the onset of puberty
and ceases around middle age of the female. Study the graph given below
regarding menstrual cycle and answer the questions that follow :

SECTION -D

Pituitary
Hormone levels
@
as,
c
a

@ Developing Regressing
£ | Developing follicle Mature follicle corpus luteum corpus luteum
ile® & ee

N

Progesterone

Ovarian

Uterine events Hormone levels

Days

"9 11 13 15 17 19 21 23 25 27 29/1

Menstruation Follicular phase Luteal phase Next cycle
(Proliferative phase) (Secretory phase) begins

(a) Name the hormones and their source organ, which are responsible
for menstrual cycle at puberty.

(b) For successful pregnancy, at what phase of the menstrual cycle an
early embryo (upto 3 blastomeres) should be Implanted in the Uterus
(IUT) of a human female who has opted for Assisted Reproductive
Technology (ART) ? Support your answer with a reason.

(¢) Name the hormone and its source organ responsible for the events
occurring during proliferative phase of menstrual cycle. Explain the
event.

OR

(¢) In a normal human female, why does menstruation only occurs if the
released ovum is not fertilised ? Explain.

57/5/13/22 10 WAAMAAAAAAAAAAAAAAAMAA
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30. Read the following passage and answer the questions that follow :

“Mosquitoes are drastically affecting the human health in almost all the

developing tropical countries. Different species of mosquitoes cause very

fatal diseases so much so that many humans loose their life and if they

survive, are unable to put in productive hours to sustain their life. With

the result the health index of the country goes down.”

(a)

(b)

(b)

(©)

31. (a)

(b)

57/5/3/22

Name the form in which Plasmodium gains entry into (i) human

body (i1) the female Anopheles body.

Why do the symptoms of malaria not appear in a person immediately
after being bitten by an infected female Anopheles ? Give one reason.

Explain when and how do the symptoms of the disease would appear.
OR

Explain the events which occur within a female Anopheles mosquito

after it has sucked blood from a malaria patient.

Name a species of mosquito other than female Anopheles and the

disease, for which it carries the pathogen.

SECTION - E

(1) Draw a diagram of a human sperm. Label any four parts and

write their functions.

(1) In a human female, probability of an ovum to get fertilized by

more than one sperm is impossible. Give reason.

OR

(1) With the help of labelled diagram only, show the different

stages of embryo development in a dicot plant.

(11) Endosperm development precedes embryo development. Justify.

11 WAAMAAAAAAAAAAAAAAAAA, P.T.O.
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32. (a)

(b)

33. (a)

(b)

57/5/3/22

@

(i1)

Draw a schematic diagram of the cloning vector pBR 322 and
label (1) Bam HI site (2) gene for ampicillin resistance (3) ‘ori’
(4) ‘rop’ gene.

State the role of ‘rop’ gene.

(111) A cloning vector does not have a selectable marker. How will it

(iv)

®

(i1)

(iid)
(iv)

affect the process of cloning ?

Why is insertional inactivation preferred over the use of

selectable markers in cloning vectors ?
OR

Name the nematode (scientific name) that infects the roots of

tobacco plant and reduces its yield.

Name the vector that is used to introduce nematode-specific
genes into the host plant (tobacco).

How do sense and anti-sense RNAs function ?

Why could parasite not survive in a transgenic tobacco plant ?

Work out a dihybrid cross upto F, generation between pea plants

bearing violet coloured axial flowers and white coloured terminal

flowers using Punnet’s square. Give their F, phenotypic ratio. State

the Mendel’s law of inheritance that was derived from such a cross.

OR

Explain the process of transcription in prokaryotes. How 1s it

different from transcription in eukaryotes ?

12 WAAMAAARAAAAAAAAAAAAAAA,
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(b) STHAL o Teh ATH qAT Ueh BT T Iooi hifY |

Qg -1

Fehegehrat 3 fermift Shgehl STREAT (hnRNA) & qfd: el gd 3TRUAT (mRNA)
TSHAUT h! AT shITTT | ShIfRTeRT H I8 TshAUT shal 9u— 2IdT & 2

(a) “TaTa e o T 3Eeh! 6T <1 gY SATERl 9T ST @ |7 =ATIETdal 4G it |
(b) “TrepT (daF)” w2 7 TG TorgT=a T o8 1 ohid 8, SHeh! ST ShifeTy |

(a) SThicaiT (Zifusher) &=t T ST farfererar sfiawor &= <At 3 sAfees Bt & |
-SR] I 379 @71 H 3Heh] AT T h 1 JIH fohan 2 ? saren i |
JHAYAT
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25.

26.

27.

28.
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(b)

() U Tiiefo e (qEh ww) @ Fefa s ?
(i) uTifefos fRfirg dien @er 31yaT ‘Ieter’ 3TRR 1 3 Tehal & | Tgfa
3T <h! TETIAT © e h! —ATHETAd &g hifau |

TS foh UTCH TS T HehtUl HRERA H & R T@d & ? o 39 YshH i FhH ThI
I |

(a)

(b)

(©)

(a)

(b)

()

(b)

UTSHe ST I ?

FAuH | Tt ISt gt | | Faiiees T H U S aTel IReie! S Sl 7|
fetfa |

Y I8 < o forfau fes fore g7 Sgati o1 fmio frn s @ 2 |

g H UTed WiEeh qT ASforll i Sg-AmET 1 g s | s e 3 fRfie
% 3fiycTeor Y =mEn S afed FifT |

forar wftfeafa o foRtfire e @Sl sraeen @ gmm 2

21T T Ffcha1E 3Teh! T TS T Teh T 7 BT Tfihd 19 15— o I
ERIEICIE S

“gftepdiad fg-wm@ § SeAT SiihdiEd T @S T Haq a7 gal W 3TEdd. Bl
3 17 AT &I Y TERrar ¥ SIre Hif |
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LCLCRR|

T TEAT 29 TUT 30 HH TG T 2 | TAh U &b 3 IUTH & F5h Th 3uweA o
AT foreheq feam e 2 |

29. TET (WIeT AHa) T S STeer shi IE3ATd ISR B! & a1 TR 319 HaedT H
¥¢ B Sl & | 3Tqd sk o fou i feu 7T UT% o1 1% e STTH 931 6 I
e

15 1719 21 23 25 27 29/1
Tt TTEERn BT 5k T ST

- /

HgETE ()

TS — eI
(a) NI T AT =5k o ToTT ITHER EHMI o 8 a1 39 |ld 37 1 9™ fafaw |

(b) TH HHE S o TgEe I TEfiEhl (TR &) o foahed &1 A1 §; o dha
TR % 7T 3ra ask i fohe Tmawr § Uit yoT (3 SRR ) Wi
TS | ST (37T I &) T AMMEY ? 3T I b G H Teh R0 (AT |

(c) AT Tsh I YU -ITIAT o oTu ITRERR FHH TuUT 35 €I 37 1 A1
TaRgu | uftereTr <61 smen i |

YT

(¢) b g Gt 1 fvee i 2 i feufa o & i (werermer) 1 gian & 2 samen

HIT |
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30. frafaRaa aftsse w1 deeht 31 feu T T3 o IR fefau

“erm @eft Iwmkfeaea (Sifeet) fasrmasiiel <o o H=aX AT TR &1 37 &9 A
T L @ & | Tl i iy STl ogsai # 3Tcia =rdeh U hell Tl & ofdeh hiRul
Ik ST o1 3T TH | 8T GFT 9T § IR Afe 98 Sfifad s A & a1 o Sfia =1
% foru Ieurfed aa () o foTe il o6 o 3/ 81 91T 8 fSreh shior UY &1 wawees

T T A1 8 |7

(a)

(b)

(b)

(©)

31. (a)

(b)

57/5/3/22

ISHISTH bl IH FATEAT T A feiRgu ey o8 Jowr i & — (1) OFe W |
(ii) OTeT Y7/%bcrioreh IR H |

Teh HhiHd HIGT G7/%c71 & hlc o HIA o1G AT § Tl U < SAfereror
aftetfera i T8 B 7 T SR fflgw | aresy o6 W % were we SR A
fteterd & |

JAYAT

HATET o Tt | & H o 91g "G O71%er Host H g aelt qHEeIs
3o I |

qTET V7berior o SAfaitert Topeft 371 Tt WSTfd ST T8 AT 36 WEhNEh T A1
fafgu feer o8 trees 2 |

TS -
(i) S BRI T T SR 39k fohegl =R 9T bl ATHifoha ShIFTT e 3
T fARaY |
(i) THa St T fret 3] % Th | AT IR gRI fvee 3EvE 7 | RO
fofa |

YT

(i) hae AHifehd forAl ht wErdT & U fgefieaf Ne & yor < ufee 6 fafi=
ST R 1T HIfST |

(i) YOI <1 ToehTe YUt % Tk & Uget BT & | ATIETAT fog T |

11

1

P.T.O.



4

32. (a)

(b)

33. (a)

(b)

57/5/3/22

@

(i1)

(iii)

(iv)

@

(i1)

(iii)
(iv)

FANT FaTgss pBR 322 &1 JoHTcdeh o aqment ffeafad wmm =
Jmiferd $HIfT (1) Bam HI T« (2) tfufafem gfeweft sfiw (3) ‘ort’
(4) ‘rop’ S |
‘rop’ ST shT et feTRaT |
T FANHT FaTeeh H SR fageh ST & | I8 Fal- YshH ol fohd
TR T AT ?
FAMT Fargeh! § SR fagaes & e favm fifserar (svasfe
SIUFIIIM) =hi 37Tereh i 1 § 9l 8 7

JAYAT
36 B 1 oF1+h A fARGY ST qeeg o A H TS H1 AeRiHd Hh
3Eeh! IS (YeTaR) HI FH L AT R |
36 Haresw &1 W fafay fehr Imar gt o fafre Sl 1w
(deTeg) el 3 Tferm whT ok forw fomam ST © |
1} () e wfd-31e (TEEw) STREAU fopd TP i § 7
FTHATRA: TG qaTeh o UTd H TSia Stifod I T8 & 91d ?

TE I T STANT Hid §U T o ST 31&M ol Jord U1el h1 the ITcIYSH aTet d1g
< |1 TgEept s F,, ¢l b 1T | 39T F, HIHIEET ST fay | 36 TR
o ThTUT & A~ U oh NI oh 270 o1 9vi Hif |

YT

7T SHgehl T TG TshH h! AT HITT | I8 Febeal T ToiEH o fohg T
=g e
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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 57/5/3)

General Instructions: -

1

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

“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-XIll, 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 totalled up and written in the left-
hand margin and encircled. This may be followed strictly.

Xl _ 044 57/5/3 Biology # page 1




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.

1 A full scale of marks 0 to 70 marks as given in Question Paper has to be used. Please do
not hesitate to award full marks if the answer deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines).This is in view of the
reduced syllabus and number of questions in question paper.

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

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

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

e Wrong totaling of marks awarded on an answer.

e \Wrong transfer of marks from the inside pages of the answer book to the title page.

e \Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14 While evaluating the answer books if the answer is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (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: 57/5/3]

1 | (D) / (i) and (ii) 1 1
2. | (C)/Linkage 1 1
3. | (B) / A-degenerating synergids, B-Zygote, C-PEN, D— degenerating 1 1
antipodals
4. | (D) / Autosomal recessive 1 1
5. | (D) / Ethidium bromide stained DNA can be seen under UV light 1 1
6. | (A) / Pseudocopulation 1 1
7. 1 (C) / ICSI 1 1
8. | (D) /Latex of Papaver somniferum 1 1
9. | (D) /A — Flemming B- Staphylococci 1 1
10 | (A) / 5'-AUGAAUG - 3' 1 1
11 [ (C) / (i), (i), (iv), (i1) 1 1
12 | (C)/ Chromosome 1 and Y 1 1
13 | (D) / (A) is false, but (R) is true. 1 1
14 | (C) / Assertion (A) is true, but Reason (R) is false. 1 1
15 | (C) / (A)is true, but (R) is false. 1 1
16 | (A) / Both (A) and (R) are true and (R) is the correct explanation of (A) 1 1
SECTION - B
17 Amount of A=T and G=C and A+G == C+T / ratio between Adenine y
2
and Thymine and ratio between Guanine and Cytosine are constant and
equalsone / A/T=G/C=1,
IfA=31%then T=31% v,
2
o A+TT=62%
C + G=100-62=38% V2
~C=38/2
2
=19% Y
18

(a)
Growth curve ‘A’ — unlimited resources (food and space) or
limited competition or in absence of checks or in absence of

environmental resistance

V2
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Growth curve ‘B’ — limited resources or more competition or in

presence of checks or in presence of environmental resistance 0
(b)
‘K’ is the carrying capacity or maximum number of individuals of a
population a given habitat can accommodate (beyond which no
further growth is possible). 1
19
(a)
e Enzyme — EcoRI,
Vot
e Palindrome / palindromic nucleotide sequences.
(b)
e Indicates the site at which EcoRI makes a cut in the two strands
of DNA / restriction sites or recognition sites of EcoRI Yot
o thereafter gives rise to “sticky ends.”
4 '
JIW AT
cloluiNAlE u ;
i t
1 EcoRl [1/2] l Vot
Sticky end
Stickyend  [1/2]
20
- The primary effluent is passed into (large) aeration tank,
x4

Constantly agitated mechanically and air is pumped into it,

- Vigorous growth of useful acrobic microbes (fungi and bacteria)
into flocs,

- Which consume major part of the organic matter in effluent thus
BOD of effluent is reduced.
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(a)

Hybrid seeds show segregation of characters in the progeny,
production of hybrid seeds are expensive / apomictic seeds would be
cheaper if produced , hybrid seeds have to be produced every year, Ix2
apomictic seeds brings homozygosity / apomictic seeds retain desirable
characterstics of plants.

(Any two points)

OR
(b) Advantage — used to diagnose any chromosomal abnormality or
genetic disorder such as down syndrome, haemophilia,sickle cell
anemia in foetus (any one disease) , determine survivability of foetus .

( Any one point)
Disadvantage — used to determine the sex of the foetus which may lead to
female foeticide.

SECTION -C

- hnRNA undergoes capping at 5'-end (methyl guanosine triphosphate Vs %5
or mGppp), and tailing at 3'-end (with polyA tail or adenylate residues)
, Further splicing is carried out, where the non-coding or introns are
removed, and coding sequences or exons are joined together in a

defined manner

/
Capping /' /3, .

% mark)Cap /-’ Intron  _ e’
mG_ Exon }* RNAsplicing (% mark)
’ Polyadenylation v

nG / ,...Q\Q Q s 3 (% mark) 5
5" o/ ol Poly A tail
(% mark) for intorns Q

or non-coding % PPP

sequence are - P
removed/exons or mG e .
. » PPP
coding sequence are 5

joined together mRNA(% mark)
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- Site of processing of hnRNA- nucleus.

23

(a)
Colostrum (The yellowish fluid) secreted by mother (during the initial 1
days of lactation) has abundant antibodies or IgA to protect the new
born baby or to provide passive immunity
(b)
e Vaccine is a preparation of antigenic proteins of pathogen or
inactivated or weakened pathogen.
e “When a person is vaccinated the antibodies are produced in the
‘body against particular antigens would neutralise the pathogenic V%3
agents during actual infection, Vaccines also generate memory
B and T cells that recognize the pathogen quickly on subsequent
exposure, and overwhelm the invaders with a massive

production of antibodies.

24

(a)

- The tropical region has less seasonal and relatively more constant
and predictable environment that promotes niche specialisation 1
leads to greater species diversity.

- In the tropical region more availability of solar energy which
contributes to higher productivity. 1
- Tropical regions are not subjected to frequent glaciation in the
past and remain undisturbed for millions of years hence had a long 1

evolutionary time for species diversification.
OR
(b)
(i) Ecological pyramid is the diagrammatic representation of

relationship between organisms at different trophic levels (in terms

of energy / biomass / number of organisms in an ecosystem).
(i1)

-Pyramid is upright because number or biomass or energy is more

in producers than in the consumers
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Example: pyramid in grassland ecosystem / any other

2
relevant example to support the shape of pyramid
-Pyramid is inverted because number or biomass is less in "
producers than in the consumers
Example: in terms of biomass standing crop of phytoplankton
support large standing crop of zooplanktons or large number of A
insects feeding on a big tree
/ Z)
(i1) Diagrammatic representation of any correct example in
relevance to the shape of pyramids should be considered
TC
2!
SC
PC
Pp/P | |
Pyramid of biomass shows a sharp decrease in biomass at higher tropic levels 1/2
PC | |
2
pp/P | |
Inverted pyramid of biomass- small standing crop of phytoplankton/a big tree
supports a large standing crop of zooplankton/large number of insects 1/2
25 e To combine desirable characters to produce commercially superior 1
varieties,
e Emasculation of a bisexual flower, Bagging, Collection of pollen from
desired male parent and dusting the pollen grain on stigma, Rebagging. | 72X 4
Animals that have had their DNA manipulated to possess and express
an extra or foreign gene or desirable foreign gene. 1
(b)
Mice 2
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(c)
- To study the effect of gene on normal physiology and

development.
- To study how gene contribute the development of disease
- To obtain useful biological products
- To use in testing the safety of vaccines

- For chemical safety testing / used for testing toxicity of
drugs.

(Any three reasons)

nx3

27

(a)
Fishes
1
Phytoplanktons
The pyramid of biomass in sea is generally inverted, because the v, +
biomass of fishes far exceeds that of phytoplankton. 2
(b)
Pyramid of energy will always be upright as energy flow is |
unidirectional from producers to consumers. / The energy availability
of the producers is always more than the consumers. / When the number
or biomass of producers are more than the consumers.
28 (a) 1
Energetically very expensive process or there is requirement of high
energy in the process of replication
(b)
DNA-dependent DNA polymerases catalyses polymerisation only in
one direction that is 5' — 3', On one strand with polarity 3' — 5', the x4

replication is continuous, while on other strand with polarity 5' — 3' the

replication is discontinuous

Xll _ 044 57/5/3 Biology # page 8




5’ 3 (% mark for polarity)

Template DNA
(parental strands)

(% mark)

x4
Continuous synthesis \ Discontinuous synthesis
- (% mark) \ (% mark)
Newly synthesised strands \ 5’
3'
5’ 3
No marks will be awarded if polarity is not correctly shown
SECTION -D
2
'l @
Hormone Source Organ
FSH Pituitary gland 72t
Ve
LH Pituitary gland ’
Estrogen ovary / graafian follicle
Progesterone ovary / corpus luteum
(any two hormones with their relevant source organ)
(b)
Luteal phase or Secretory phase of the menstrual cycle, as v 4
2
endometrium is grown and suitable for implantation of an early embryo 7

or blastocyst.
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(©

v, +
Estrogen, ovary / graafian (mature) follicles A
- Endometrium of uterus regenerates through proliferation. 1
OR
©)
If ovum is not fertilized corpus luteum degenerates, progesterone level x4
falls, disintegration of endometrium (and its blood vessels), leading to
menstrual flow.
30

(a) vy +

(i) Sporozoites, (ii) gametocytes /2

(b)

-The sporozoites after entering the body need to undergo asexual 1

reproduction in liver and RBC

- RBC burst, released haemozoin which is responsible for chill and 1, +

high fever recurring every 3-4 days. 72

OR

(b) Gametocytes (male and female) enter female mosquito body via

blood meal, fertilization in gut / stomach, sporozoites escape from the %X 4

gut, and migrate into salivary glands (of mosquito)

(c) Aedes, - dengue / chikungunya or Culex, - filariasis or elephantiasis Lo+
Y

(Any other correct example with disease can be considered)
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SECTION - E

31

(a)

(@)

Plasma
membrane

Acrosome

Nucleus containing

Head :
chromosomal material

Neck
Middle piece

Mitochondria
(energy source for swimming)

Tail

Head: Contains chromosomal / genetic / nuclear material

Acrosome: Filled with enzymes that helps in fertilisation of the ovum /
its secretion help the sperm enter into the cytoplasm of the ovum
Middle piece: Possess mitochondria (which produce energy)
Mitochondria: Produce energy (for the movement of the tail / for
swimming)

Tail: Provide motility / helps in swimming

Plasma membrane: Envelop of the sperm / protection (while passing
through acidic medium of reproductive tract)

Nucleus: Contains genetic / chromosomal material / DNA

(any correct four labellings with their respective function)

(ii)
When a sperm comes in contact with Zona Pellucida (layer of the
ovum),it induces changes in the membrane which blocks the entry of

any additional sperm.

nx8

v+
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OR

(b)
(1)
2x 8
Suspensor _
(% mark)
Radicle
(] (% mark)
Zygote
(% mark) i: ;; '__Cotyledon
S, (% mark)
Heart-Shaped
Embryo L&
(4mark)  Plumule
(% mark)
Globular Embryo Mature embryo
(yz mark) (% mark)
( Eight labellings )
(i1) Providing nutrition to the developing embryo 1
a
n| @
(1)
ax 4
(ii) ‘rop’ codes for proteins involved in the replication of the plasmid. 1
(iii) It will not be possible to differentiate transformants from the non-
transformants or to differentiate recombinants from non-recombinants. 1
(iv) (1 mark to be awarded if attempted) 1
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OR

(b) 1
(i) Meloidegyne incognitia 1
(i1) Agrobacterium tumefaciens |/ Ti Plasmid
(ii1) Both sense and antisense RNA are complementary to each other, 1+1
form a double stranded RNA (dsRNA),
1
(iv) The double stranded RN A binds to a specific mRNA / initiate RN A7 ;2 *
2
, Prevents translation of mRNA / silencing of specific mRNA of
parasite or nematode.
33
(a)
P Yamark  VVAA waa % mark
Violet axial X White terminal
Gamete ll
F VA2 mark
Violet axial
I Selfing
\4
% mark for correct 3
gamete formation _ VA Va VA b
VA | VVAA | VWAa | WAA | VvAa Vyxd
Va VVAa | Vvaa | VvAa | Vvaa +1
F2 1 mark for correct progeny
VA VVAA | VvAa | wAA | wAa
va VvAa | Vvaa | wAa vvaa
Violet and axial : Violet and terminal : White and axial : White and 72
terminal
1
9 : 3 : 3 1 &
Mendel’s Law of Independent Assortment, when two pairs of traits are
combined in a hybrid segregation of one pair of character is independent Vot

of the other pair of characters.

OR
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(b)

DNA dependent RNA polymerase binds to promoter and initiate
transcription on a DNA template, it uses nucleoside tri-phosphate as a
substrate and polymerizes in a template dependent fashion following the
rule of complementarity, RNA polymerase associates with the
initiation/sigma/c factor(transiently), facilitate opening of the helix, and
continue elongation, once the polymerase reaches terminator region, it
binds to rho/p/termination factor and the nascent RNA falls off, RNA
polymerase also falls off once the termination is over.

In lieu of the above explanation, following diagram may be considered

with above marking points

3
5
Promoter
(% mark) RNA polymerasé
(% mark) Initiation
.

5

(% mark) Elongation

Sigma factor (% mark)

RNA (@D

(% mark)

Q’ NV TY 6’
\ 7
5 3

15x8

3

=

o ]
DNA helix

5
f\q 3
Terminator

15x8

(% mark) Termination C if(?;;}m('r;ls('
RNA (rho factor
(s mark) % mark)
( 8 labellings= % each)
Transcription in Transcription in
Prokaryotes Eukaryotes
Three different RNA
One type of RNA
polymerases are
polymerase required for different
catalys'es . 3 types of RNA
transcription of all 3 (RNA  Polymerase—I
types of RNA. RNA
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RNA  Polymerase-II
mRNA

RNA Polymerase—III
tRNA)

No splicing required
as only exons are
present

splicing is required as
both introns and
exons are present

No processing of
RNA is required as
hnRNA is  not
formed

Processing  (capping,
tailing and splicing)
required as hnRNA is
initially formed

It occurs in cytoplasm
of the cell

It occurs in nucleus of
the cell

(Any one correct corresponding difference=1)
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