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General Instructions :
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 — Sections A, B, C, D and E.

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

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

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

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

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

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

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

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

SECTION A

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

each. Choose the best option. 16 x1=16

1. Cistron is a segment of DNA coding for a :

(A)  Polypeptide only

(B)  mRNA only

(C)  Polypeptide, tRNA and rRNA
(D) mRNA, tRNA and rRNA

2. In a pedigree chart, if two unaffected individuals have a child with the
trait, what is the most likely mode of inheritance for this trait ?
(A) Autosomal dominant (B)  Autosomal recessive
(C) X-linked dominant (D) X-linked recessive
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3. If a natural population with 200 individuals is in Hardy-Weinberg
equilibrium for a gene with two alleles A and a, with the gene frequency
of allele A of 0-8, the genotype frequency of Aa will be :

(A) 08 (B) 016
(€ 0-32 (D) 064
4, Select the statements that are true for a typical monocotyledonous

embryo from the given options.
1) Scutellum is present towards the centre of the embryonal axis.

(i1) Embryonal axis of the lower end has radicle and root cap covered
by coleoptile.

(iii) The portion of embryonal axis above the level of attachment of
scutellum is epicotyl.

(iv) Shoot apex and few leaf primordia of embryo are enclosed in a
hollow foliar structure.

Choose the correct answer from the following :

(A) (@) and (ii) (B)  (i1) and (i)
(C)  (iii) and (iv) (D) (@) and (iv)

5. Given below are a few statements with reference to the human sperm.
) Sperm head contains a large nucleus and a lot of cytoplasm.

(i1)  Mitochondria in the middle piece of a sperm provides ATP for the
sperm motility.

(i1i)  Posterior part of the sperm head is covered by acrosome.

(iv)  Spermatids undergo maturation into spermatozoa by the process of
spermiogenesis.

(v)  Acrosomal secretions help in the entry of the sperm into the ovum
at the time of fertilization.

Choose the option with all true statements from the given options :
(A) (1), (ii) and (iv) (B) (i), (ii) and (v)
(C) (i), (iv) and (v) (D) (1), (iil) and (1v)
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6. A normal couple produces half the sons as haemophilic and half the
daughters as carriers.

Choose the option that correctly indicates the chromosome on which the
gene for this trait is located.

(A) X-chromosome of father
(B) Y-chromosome of father
(C)  One X-chromosome of mother

(D) Both the X-chromosomes of the mother

7. If the sequence of bases in DNA is ATTCGATG, then the sequence of bases
in the transcript will be :

(A) CAUCGAAU
(B) UAAGCUAC
(C) AUUCGAUG
(D) GUAGCUUA

8. In a translational unit UTRs are present at :
(A) 5 end (after start codon) and 3’ end (after stop codon).
(B) 5 end (before start codon) and 3" end (before stop codon).
(C) 5 end (after start codon) and 3’ end (before stop codon).
(D) 5 end (before start codon) and 3" end (after stop codon).

9. The lymphoid organ located within the lining of respiratory, digestive
and urinogenital tract is :

(A)  GEAC (B) MALT
(C) NACO (D) RCH

10. Land reptiles which went back into water about 200 mya to evolve into
fish-like reptiles were :

(A)  Ichthyosaurus (B)  Tyrannosaurus
(C)  Stegosaurus (D)  Brachiosaurus
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11. Certain viruses used as biological control agents belong to the genus :
(A)  Nucleopolyhedrovirus
(B) Adenovirus
(C)  Tobacco Mosaic Virus
(D)  Rhinovirus

12. The cloning site present in the ampicillin resistance gene of E. coli

cloning vector pPBR322 is :
(A) BamHI (B)  EcoRI
(C) Pstl (D) Sall

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 the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : An antibody is a protein molecule made by the
lymphocytes.

Reason (R): An antibody binds to a specific foreign antigen and

neutralizes its odd effects.

14. Assertion (A) : Male contraceptive ‘Nirodh’ works on the principle of

avoiding chances of ovum and sperm meeting.

Reason (R): It is made of thin rubber/latex sheath and is used to cover

the penis before coitus.
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15. Assertion (A) : In dihybrid crosses involving sex-linked genes in
Drosophila generation of non-parental gene combinations
are observed.

Reason (R): Two genes present on different chromosomes show linkage
and recombination in Drosophila.

16. Assertion (A) : Isolated single cells can be fused to produce somatic
hybrids.

Reason (R): Cells selected for somatic hybridisation have desirable
characters.

SECTION B

17. (a) Why are restrictions imposed on MTP in India ? Up to how many
weeks or trimesters, is MTP considered relatively safe for a
female, if necessary to perform, by a medical practitioner ? 2

OR

(b) Expand PID. Name any two common viral infections transmitted
through sexual contact in human females. 2

18. (a) () Explain why the milk produced by the mother during the
initial days of lactation is considered to be very essential for
the newborn infant.

(i1) What is the term used for the milk produced during the
initial days of lactation ? 2

OR

(b) Many children in the metro cities are suffering from a very
common exaggerated response of the immune system to certain
weak antigens in air.

(1) What is the term used for the above mentioned disease ?

(i1) Name the main type of antibody produced by the immune
system in response to this disease.

(iii) Which two main inflammation-causing chemicals are
produced by the mast cells in such an immune response ? 2
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19. (a) How is the interaction between Ophrys and its specific bee
pollinator one of the best examples of co-evolution ? Explain. 2

OR
(b)  Arrange the given important steps of decomposition in their correct

order of occurrence in the breakdown of complex organic matter

and explain the fourth step in the process. 2

Catabolism

Fragmentation) ( Mineralisation

@

20. The basic scheme of the essential steps involved in the process of
recombinant DNA technology is summarised below in the form of a flow
diagram. Study the given flow diagram and answer the questions that

follow.
Step 1 Vector DNA (Plasmid) + Alien DNA

(cut using Restriction Enzyme) | (cut using Restriction Enzyme)
Step 2 Recombinant DNA molecule

Step 3  Transfer of recombinant DNA molecule in E. coli (Host)

V
Step4  Replication of the recombinant DNA molecule in E. coli to form

multiple copies of the alien gene

(a) What is the technical term used for Step 4 in the above process ?
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(b)  Which of the given two combinations of restriction enzyme should

be used in Step 1 ? Justify your answer.

) EcoR I to cut the plasmid and Hind III to cut the alien DNA.

(i1)  EcoR I to cut both the plasmid and alien DNA. 2

21. Study the given molecular structure of double-stranded polynucleotide

chain of DNA and answer the questions that follow.

@.

(a) How many phosphodiester bonds are present in the given

double-stranded polynucleotide chain ?

(b) How many base pairs are there in each helical turn of double helix

structure of DNA ? Also write the distance between a base pair in a
helix.

(c) In addition to H-bonds, what confers additional stability to the
helical structure of DNA ? 2
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SECTION C

22. (a) What do you mean by activated sludge in an STP ?

(b)  Explain the biological treatment of the major part of the sludge
transferred from the large aeration tank into the anaerobic sludge

digesters before its final release into the natural water bodies. 3

23. Explain the beneficial role of the following, produced as a result of the

processes of biotechnology, to mankind : 3
(a) Cow named Rosie

(b)  o-l-antitrypsin

24, Answer the following questions with respect to the sex determining

mechanism observed in honey bee. 3

(a) What is the type of cell division involved in the formation of

gametes in a female bee and a male bee respectively ?
(b) Name the type of sex determination system observed in honey bee.

(c) What is the sex of honey bee formed from the unfertilised eggs ?

Write the number of chromosomes present in it.

25. (a) Alien species are highly invasive and are a threat to indigenous

species. Substantiate this statement with the help of any two

examples.
(b)  State any two criteria for determining biodiversity hotspots. 3
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26. Explain how the addition of lactose in the medium regulates the
switching on of the lac operon in bacteria. 3
27. (a) Name and explain the role of inner and middle walls of the human
female uterus.
(b)  Write the location and function of fimbriae in human female. 3
28. Flowering plants with hermaphrodite flowers have developed many
reproductive strategies to ensure cross-pollination. Study the given
outbreeding devices adopted by certain flowering plants and answer the
questions that follow.
Poll
Oai(rir; Pollen grains | Pollen grains | Pollen grains
. § of PlantA | ofPlantB | of PlantC
Stigma
Stigma of Plant A X L L
Stigma of Plant B L X L
Stigma of Plant C - L X
Note :
All plants belong to the same species.
x  — No pollen tube growth/inhibition of pollen germination on
stigma.
L~ —Pollen germination on stigma.
(a) Name and define the outbreeding device described in the above
table.
(b)  Explain what would have been the disadvantage to the plant in the
absence of the given strategy. 3
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97 G&IT 29 4T 30 FE-3MRT I97 & | YeiF I3 & 3 I & o8 Tk I7-J97 #
377N faeheq fear & |

29. fmfafag uf=ae il ygax fi= fou 7w yvat & o s |

fereprer o g o ST, Tedsh forshreftar afard 5 QU S o T 0 T T S
TATO MO & T 0 Uelier § 7T UelTer 1 3§9a 1T 8 | SIS ol SIS % g
AT § B a7t THEdHT o dad GU8Y (T 81H) o UMY T # fafi=ame
I BT ST 8 | ATEEISHT &R 6 31ehn § fafiearett o stfafaa it sfat & e
1 Hl TEE T G134 THEAH il & | = a1 78 qifersht § Ae e aor 3=
HIEeh! ST o ST hT THATST o WU TTTITd T GATAT TR :

%9, FHIh! gereTd FHHATE
1. | femdsh 100
2. T 94
3. | fEas @) 88
4. | (ET) 47
5. | ImET 28
6. | 21
7. | T (Hedgehog) 19
8. |l (R 10

()  TorhTe % YshH § QU ST % T W AT S 6T A0 (substitution) T
T YT § T Ul o 3§ o oTg SRRt 9T I & 2
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Questions No.

SECTION D

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

29 and 30 are case-based questions. Each question has

29. Read the following passage and answer the questions that follow. 4
According to evolutionary theory, every evolutionary change involves the
substitution of a new gene for the old one and the new allele arises from
the old one. Continuous accumulation of changes in the DNA coding for
proteins leads to evolutionary differences. The chemical composition of
DNA is basically the same in all living beings, except for differences in the
sequence of nitrogenous bases. Given below are percentage relative
similarities between human DNA and DNA of other vertebrates :

S.No. Vertebrates Percentage similarities
1. Chimpanzee 100
2. Gibbon 94
3. Rhesus Monkey 88
4. Lemur 47
5. Treeshrew 28
6. Mouse 21
7. Hedgehog 19
8. Chicken 10
(a) What is the term used for the substitution of a new gene for the old
one and the new allele arising from the old one during evolutionary
process ? 1
57/6/3 # 21| Page P.T.O.
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30.

(@) ST AT 7 9T Y 3ATehe! o o feforiaa o & = e (6e) & 2
(A)  Torerrelier i Aok B W SISt e & e (fafvyra) st ag Smar g |
(B)  Torerrefier i o5 81 WX ATSZISHT &I § ST g ST 2 |
(C)  Torerrefier T AT B WX ATSISHT & # 3T HH EaT ST € |
(D) ot gl 5w B W ATSgISHT @i o it fafsrTar oft s el Sl
=
@ () Tfated & = de em & B ot (Fer) - (ruEn =@
AT 7 AT & 2 370 I Gfee Hifer |
AT YT TEd et (Fm)
arraT
@M () ANTER qT AuETd fae & i ia Wy FifN |

fFafaRiaa it i yga i fou 7T yeat & S i |

ST o SHSRANT 2T UehITH & 30 TG T HA2ISS I & | T FRANT o faf-ea o
ue gitfRafaat S for, afEm terar Guer o 9T GES HeHl T AW, STEITRI,
YA, ST, HH{Yeh T qe, 31e o TWTell &9 § e @ g1 & F3am &
TR AT ST-FIANT R foshee i AW & & bt ST &bl & | -6
T %® T AThS! I T T 8 SATAT T 2 | ST ST Lo ST T
% I NI |

S-HIART TR gora saferaat ht €T, 2022 (Ul H)
T 1 g A A B, 2022  /
292 f 20% 3%

[BINRERICT] 10 91 § 3fee (53 & 3t
2018 — 2022)

11 91 189 T 1 & ESCREREGIRCIRGE I
ELERic) GG safed 13-9 Tt
STER ) & HIV Eshita

.{'. 7&‘@1 1-6 fafer
EG (e gg HIV T SUeTsied €t
(p) (g ST=E) TRt 1-4 ffera

ATfeTeRT . 1 ATfeTeRT . 2

()  TIeTeRT €. 1 % TR W 2022 H GI-FRANT b gutier Aot % el
(et ) & a1ra oy forarrera & 2 1o 318 31 ey fRafaw |
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(b)  Which one of the following holds true for the data provided in the
above table ? 1
(A)  Greater the evolutionary distance, greater are the differences
in the nitrogenous bases.
(B)  Lesser the evolutionary distance, greater are the differences
in the nitrogenous bases.
(C)  Greater the evolutionary distance, lesser are the differences
in the nitrogenous bases.
(D) Lesser the evolutionary distance, lesser are the differences in
the nitrogenous bases.

(¢c) (1) To which category of evolution (divergent or convergent) does
the following relationship belong to ? Justify your answer.

Human and Rhesus Monkey 2
OR
(c) (1) Differentiate between Convergent and Divergent evolution. 2
30. Read the following passage and answer the questions that follow. 4

Prevention is the frontline response to drug use. Effective interventions
address the underlying conditions contributing to drug use, such as a
lack of connection to family or community, instability, insecurity,
trauma, mental health issues, etc. When addressed, these factors can
effectively prevent the initiation of drug use and the progression to drug
use disorders. Study the few key figures of drug use given below and
answer the questions that follow.

People with drug use disorders, 2022 (in millions)

People who use drugs 2022 *
292 20% 3%
million people over 10 years (over 5 years
2018 — 2022)
lin11 1in 18 & 13-9 million people
in treatment (among women who inject drugs
. in treatment) & 1-6 million
1in7 living with HIV
¥ (among men & 1-4 million living with
§2); (@ in treatment) HIV & Hepatitis C
Table No. 1 Table No. 2

(a) What do you infer from the figures in Table No. 1 about the people
with drug use disorders, 2022 (in million) ? State any two of your
observations. 1
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31.

32.
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(M

(%)
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ATfTeT €. 2 H ST T AT o TR W AREAT R FT-FHAM Frehe 1
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)

(ii)

(1)

(i1)

(i)
(i1)

(i)

(i1)

1)

(i1)

TqTfeTehT @, 1 T ST ITET (p) T 3Tk 71 feafaw |
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3T ST forT T STcfir- 8 Hsier ot auie i |
S = CAZ & foe SiTfar-&1 deier el s 8 Toh U ol AT
FHITT | ST Tsier § <7 sl a7 He @ 2

arraT

T o TR HETOr 6l Herar § §9R o (SATfSeh) qais gie
Tk T U HITTT |
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(b)

How are Hepatitis C and HIV related to drug use disorders by

people, as shown in Table No. 2 ? State the correlation between the

two. 2
(c) (1) Give the scientific name of (p) shown in Table No. 1. 1
OR
(c) (i) Give the scientific name of (q) shown in Table No. 1. 1
SECTION E
31. (a) (1) Explain how human pro-insulin is processed in the cell to
become a fully mature functional insulin.
(i1) Describe how human insulin is produced using the
techniques of genetic engineering. 5
OR
b)) @ Explain the working of a simple stirred-tank bioreactor.
(i1)  Describe what is meant by downstream processing. 5
32. (a) (1) Describe the Species-Area relationship as observed by
Alexander von Humboldt, for a wide variety of taxa in nature.
(i1) Draw the graph showing Species-Area relationship for
S = CAZ. What is the significance of ‘Z’ in Species-Area
relationship ? 5
OR
b)) @ Describe the logistic population growth curve with the help of
a suitable graphical representation.
(i1) Write the equation of Verhulst-Pearl logistic growth curve
and explain what ‘K’ and ‘r’ suggest in the given equation. 5
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33. (a) (1) Explain the structure of a mature embryo sac of a typical

flowering plant.

(ii))  How is triple fusion achieved in these plants ?

OR

(b)  Describe the changes in the ovary and the uterus as induced by the

changes in the level of pituitary and ovarian hormones during

menstrual cycle in a human female.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME - BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/6/3)

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.

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

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It
should not be done according to one’s own interpretation or any other
consideration. Marking Scheme should be strictly adhered to and religiously
followed. However, while evaluating, answers which are based on latest information
or knowledge and/or are innovative, they may be assessed for their correctness
otherwise and due marks be awarded to them. In class-XIl, while evaluating two
competency-based questions, please try to understand given answer and even if
reply is not from marking scheme but correct competency is enumerated by the
candidate, due marks should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete
answer. The students can have their own expression and if the expression is
correct, the due marks should be awarded accordingly.

5 The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should
be zero after delibration and discussion. The remaining answer books meant for
evaluation shall be given only after ensuring that there is no significant variation in
the marking of individual evaluators.

6 Evaluators will mark( V' ) wherever answer is correct. For wrong answer CROSS ‘X”
be marked. Evaluators will not put right (v') while evaluating which gives an
impression that answer is correct and no marks are awarded. This is most common
mistake which evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part.
Marks awarded for different parts of the question should then be totaled up and
written in the left-hand margin and encircled. This may be followed strictly.

8 If a question does not have any parts, marks must be awarded in the left-hand
margin and encircled. This may also be followed strictly.

XI_044_57/6/3 Biology # Page-1




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 0-70 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:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling 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 totalling on the title page.

Wrong totalling 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 totalling
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 totalled 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, 2023

BIOLOGY (Subject Code—044)
Paper Code: 57/6/3

Maximum Marks: 70

Q-N. Expected answer/value points Mark | Total
marks
SECTION A
L. (A)/ Polypeptide only 1 1
2. (B) /Autosomal recessive 1 1
3. [(C)/0-32 1 1
4. | (C)/(iii) and (iv) 1 1
5. | (O)/(ii), (iv) and (v) 1 1
6. (C) /One X-chromosome of mother 1 1
7. | (B)/UAAGCUAC 1 1
8. (D) /5’ end (before start codon) and 3’ end (after stop codon). 1 1
9. |(B)/MALT 1 1
10. | (A) /Ichthyosaurus 1 1
11. | (A) /Nucleopolyhedrovirus 1 1
12. | (C)/Pstl 1 1
13. | (A) /Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of the Assertion (A.
14. | (A) /Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of the Assertion (A).
15. | (C) /Assertion (A) is true, but Reason (R) is false. 1 1
16. | (A) /Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of the Assertion (A).
SECTION B
17 | (a)
e To check indiscriminate and illegal female foeticide 141
e First trimester/ 12 weeks/ First three Three month
OR
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(b)

e Pelvic Inflammatory disease

1
¢ Human immunodeficiency Virus /HIV, Genital herpes, Hepatitis B vy + 1
(Any two)
18 | (a)
(1) Provides antibodies/provides IgA/ provide nutrition/ Provides passive immunity 1
(i1) Colostrum 1
OR
(b)
(1) Allergy 2
(i) (i) IgE V2
(ii1) Histamine and Serotonin Vots
19 | (a)One petal of Ophrys bear uncanny resemblance to the female of the bee in size 1+1
colour and marking, male bee pseudo-copulates with the flower considering it as a
female and during the process is dusted with pollen from the flower
OR
(b) Fragmentation, leaching, Catabolism, humification, Mineralisation |
(1 Mark for correct sequence)
Humification: It leads to accumulation of a dark coloured amorphous substance 1
which is called humus that is highly resistant to microbial action and undergoes
decomposition at an extremely slow rate.
20 | (a) Gene cloning /Amplification &
(b)

(1) EcoR I to cut both the plasmid and alien DNA &
(i1)Cutting with Same restriction enzyme will yield sticky ends at the end of 1
both DNA which can be joined together by DNA ligase

21 . Ve
(a) six
(b)

® 10 V2
® 0.34nm/3.4 A° &
(c) The plane of one base pair stack over the other in double helix additionally
confirms stability of helical structure of DNA 72

SECTION-C
22 1

(a) Sedimented bacterial flocs in settling tank is called activated sludge

(b) In anaerobic bacteria digest the bacteria and the fungi in the sludge, during this
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digestion bacteria produce a mixture of gases (such as methane, hydrogen sulphide
and carbon dioxide)

1+1

23

(a)Produces human protein enriched milk (2.4 gm/litre), the human alpha
lactalbumin is more nutritionally balanced for human babies

(b) To treat emphysema

1+1

24

(a) Female bee- Meiosis

Male Bee- Mitosis
(b) Haplo diploid Sex determination system
(c) Male, 16

Yt

atla

25

(a)The Nile perch introduced into Lake Victoria in East Africa led eventually to the
extinction of an ecologically unique assemblage of more than 200 species of Cichlid
fish in the lake, the environmental damage caused and threat posed to our native
species by invasive weed species like carrot grass (Parthenium) or Lantana or water
hyacinth (Eicchornia),Introduction of the African catfish Clarias gariepinus for
aquaculture purposes is posing a threat to the indigenous catfishes in our rivers

(Any two)

(b) High degree of endemism and high level of species richness

1+1

2+

26

Lactose transported into the cell through permease, in the presence of an inducer
lactose the repressor is inactivated by interaction with the inducer, this allows

RNA polymerase access to the promoter and transcription proceeds

/1

l p l i [ P I 0 l P I y I a ] In presence of inducer

Transcription 1/2

1/2 1/2

Repressor mRNA lac mRNA

O l l l Translation 1/2

B-galactosidase permease transacetylase

Inducer

12 () 1/2

(Inactive repressor)

1x3

V5 x6

27

(a)
-Inner wall: Endometrium, endometrium undergoes cyclical changes during

menstrual cycle/ thickening of endometrium is required for pregnancy

- Middle layer: Myometrium, myometrium exhibits strong contraction during

delivery of the baby

(b) The edges of the infundibulum in ovary possess finger-like projections

called fimbriae, which help in collection of the ovum after ovulation.

15 x4

15x2

28

(a) Self incompatibility, It is a Genetic mechanism to prevent self-pollen (from the
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same flower or other flower of same plant) from fertilising the ovules by inhibiting

pollen germination or pollen tube in the pistil/ non-synchronisation of pollen release
and stigma receptivity, Either the pollen is released before the stigma becomes
receptive or stigma becomes receptive much before the release of pollen

(b) It would have led to inbreeding depression

1+1

Section -D

29

(a) Mutation

(b) A/ Greater the evolutionary distance, greater are the differences in the
nitrogenous bases/ or D/ Lesser the evolutionary distance, Lesser are the

differences in the nitrogenous bases

(c) (1) Divergent Evolution, As both of them diverge from same ancestor and

possess homologous structure.

OR

(c) (i1)

Divergent Convergent Evolution

Evolution

They have different They have common

ancestry ancestry

They possess They possess analogous
homologous structures

structures

Anatomically same Anatomically different
organ but perform Organ but performs same

different function function.

(Any two correct difference)

1+1

1+1

30

(a) Number of men taking treatment was higher than women/1 woman out of 18
was treated/1 man out of 7 was treated/ 1 in 11 persons was addicted to
Cannabis sativa or Papaver somniferum /drug user have increased by 20% / 292

million people were consuming drugs in 2022 (any two observations)

(b) Contaminated needles sharing between drug addicts transmits diseases like
Hepatitis B and HIV. Both diseases are primarily caused by viruses.
(¢) (i)Cannabis sativa

OR

(¢) (ii)Papaver somniferum

2t

1+1

XI_044_57/6/3 Biology # Page-6




Section - E

31

(a) (1) Pro- insulin is processed by removal of c-peptide which is removed

during maturation into insulin.

/1

Proinawlin
-"I.——-"-
P | _)

1 A Prpit e

-l:'}'.-._—_'luq_p
I : |
' | Insulin

e r——
*  Bpaptide

Friss C Paptide

(i1)) Two DNA sequences corresponding to A and B chains of human insulin, are
introduced in plasmids of E.coli to produce insulin chains, A & B chain are
produced separately , extracted and combined by creating disulphide bonds to

form human insulin.
OR
(b) ()

-A simple stirred-tank reactor is cylindrical or with a curved base to facilitate

the mixing of the reactor contents

-The stirrer facilitates even mixing and oxygen availability throughout the

bioreactor,
-Air can be bubbled through the reactor,
-It has an agitator system ,
- a foam control system ,
-a temperature control system,
-pH control system ,
(any six point)

/1

1x4

5 x6
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Simple stirred tank hiorcactar

(Diagram with any six labeling )

(i1) The processes include separation, and purification which are collectively

referred to as downstream processing.

15x6

32

(a) He observed that within a region species richness (the number of different
species) increase with increasing area, only up to a limit
(i)

([ J
S = AT

Speciesrchness —s

Aroa —=
(1/2 mark each for both axis and 1 mark for correct graph )
o Z shows relationship between species richness and area/ Regression
coefficient/ slope of graph
OR
(b) (1) A population growing in a habitat with limited resources show initially a

lag phase, followed by phases of acceleration, and deceleration and finally an

asymptote, when the population density reaches the carrying capacity

Population density (N) —

Time (1) —*
Logistic growth curve

1+1

1+1

12x4
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(ii) DN/dt = rN(K-N/K)
Where N = Population density at time t
r = Intrinsic rate of natural increase

K = Carrying capacity/ maximum possible numbers in a given habitat

72
72

33

(a)
(1) Three cells are grouped together at the micropylar end of embryo sac,
constitute the egg apparatus, the egg apparatus in turn consists of two
synergids , one egg cell, the synergids have special cellular thickenings at the
micropylar tip called filiform apparatus, three cells are at the chalazal end and
are called the antipodals, the large central cell has two polar nuclei, thus a
typical angiosperm embryo sac at maturity though 8-nucleate is 7-celled

1

Chalazal end

(Award marks for correct diagram with 8 labeling)

(111) One of the two male gametes fuses with the two polar nuclei located in the

central cell to produce a triploid primary endosperm nucleus (PEN).

x 8

x 8
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(b)

Or

Phases of Menstrual | Pituitary Ovarian Ovary Uterus
cycle hormones | hormone
LowFSH | Low Follicle start | Lining of
and LH Progesterone | to develop endometrium
1) Menstrual and shed and
phase/day 1-5 Estrogen expelled as
menstrual
flow
FSH and Estrogen Follicle Endometrium
2)Follicular/Proliferat | LH rises rises and mature to thicken
ive phase/day 6-13 low
progesterone
LH surge Increase Graafian Uterus lining
. (about 14" | level of follicle further
pilas:l diforl);-ls day) estrogen and ruptures thickens
low
progesterone
FSH and High Ruptured Uterus lining
LH level progesterone | follicle continues to
begins to and low transformed | thicken for
decline Estrogen into the implantation
4) Luteal phase/day corpus
16-28 luteum
which
produce
progesterone

and estrogen

phase)

(NOTE: If all phases of menstrual cycle are correct then award 1 mark,
Award Y2 marks if both ovarian and pituitary hormone levels are correct in

each phase and 2 marks for changes in both ovary and uterus for each

Vx4

vix4
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-

g g — I-"J\ g =
E s _I= 1
=
@ Dewveloping Regressing
% Developing follicle Mature follicle corpus luteurmn corpus luteurm

T
i = S & =
5 Ovulgaition
o
= E Estrogen
EE e
= Progesterone
g :
£
—_ >
_— LTV TR N N Nl
1 = 5 7 E) 11 13 15 17 19 =1 =23 25 27 =29/1
Menstruatiorn Follicular phase Luteal phase Next cycle
(FProliferative phase) (Secretory phase) begins

(NOTE: If all phases of menstrual cycle are correct then award 1 mark,
Award Y2 marks if both ovarian and pituitary hormone levels are correct in
each phase and 2 marks for changes in both ovary and uterus for each
phase)
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