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General Instructions :

Read the following instructions carefully and follow them :
(i) This question paper contains 33 questions. All questions are compulsory.
(it)  Question paper is divided into five sections — Sections A, B, C, D and E.

(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, C and D of the question paper. A candidate has to write answer for
only one of the alternatives in such questions.

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

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

SECTION A
Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16
1. Homologous organs indicate :

(A) Convergent Evolution
(B)  Divergent Evolution
(C) Adaptive Radiation

(D) Natural Selection

57/2/2-12 3 VNNV P.T.O.
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A population is in genetic equilibrium/Hardy-Weinberg equilibrium for a
gene with 2 alleles (dominant allele is ‘A’ and recessive allele ‘a’). If the
frequency of allele ‘A’ is 0-6, then the frequency of genotype ‘Aa’ is :

(A 021 (B) 042
(C) 048 (D) 0-32

3. In the double helical structure of DNA molecule, the strands are :
(A) identical and complementary
(B) identical and non-complementary
(C) anti-parallel and complementary

(D) anti-parallel and non-complementary

4, In a ‘transcription unit’, the ‘terminator’ is located towards the :
(A) 3 end of the template strand
(B) 5 end of the template strand
(C) 5 end of the coding strand
(D) 3’ end of the coding strand

5. Which one of the following option denotes mating between relatives in
human pedigree analysis ?

A O] (B) O@D

© O4A O O]

6. The vector for dengue fever is :
(A) Female Aedes mosquito
(B) Female Anopheles mosquito
(C) Male Aedes mosquito

(D) Female Culex mosquito
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7. Which one of the following pairs is not correctly matched ?
(A)  Clostridium butylicum — Butyric acid
(B)  Trichoderma polysporum — Cyclosporin A
(C)  Monascus purpureus — Citric Acid
(D)  Streptococcus — Streptokinase

8. Which of the following is not required for PCR ?

(A)  Restriction endonuclease (B) Taq Polymerase
(C)  Primer (D) DNA segment
9. The pyramid of biomass in sea is generally inverted because in sea :

(A) Biomass of fishes exceeds that of phytoplankton.
(B) Number of phytoplanktons is more.
(C)  Number of phytoplanktons is less.

(D) Large fishes feed on small fishes.

10. In humans, the secondary oocyte completes meiotic division when :
(A) it gets implanted in the uterine endometrium.
(B) it isreleased from the matured Graafian follicle.
(C) it is penetrated by the sperm cell.

(D) acrosomal enzymes break down the zona pellucida.
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11. Match the items in Column I with those in Column II and select the
correctly matched option from those given below :

Column I Column I
Cross Phenotypic Ratio
1. Mendelian monohybrid (1) 1:2:1(Fy)
2. Mendelian dihybrid () 1:1
3. Incomplete dominance (i) 3:1(Fy)
4. Test cross (monohybrid) iv) 9:3:3:1(Fy
Options :

(A  1-G1), 2—(iv), 3—(1), 4-(ii1)
(B)  1-Gii), 2-(1), 3—(iv), 4-(ii)
(C) 1-(ii), 2—(iv), 3-(), 4-(i)
(D) 1-Gi), 2—(i), 3—(iv), 4-(iii)

12. The functional megaspore of an angiosperm develops into :

(A) Embryo sac (B) Endosperm
(C)  Embryo (D)  Ovule
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.

57/2/2-12 9 VNNV P.T.O.
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13. Assertion (A) : Loss of biodiversity can occur due to overexploitation of
resources.

Reason (R):  Introduction of Clarias gariepinus in Indian rivers has led
to a decline in native Indian fishes.
14. Assertion (A) : In genetic engineering, antibiotic genes are used as
selectable markers.
Reason (R):  Selectable markers help us to identify transformants from
non-transformants.
15. Assertion (A) : Virus-infected cells produce interferons.

Reason (R): Interferons can cause inflammation of virus-infected cells.

16. Assertion (A) : RNA is unstable and can mutate at a faster rate.

Reason (R): The presence of 2 — OH group in every nucleotide of RNA
makes it labile and easily degradable.

SECTION B

17. How is the rate of decomposition affected by the nature of detritus and

temperature ? 2

18. How is a restriction endonuclease named ? Explain with the help of a

suitable example. 2

19. (a) Name any two copper releasing intra-uterine devices. State two

reasons that make them effective contraceptives. 2

OR

(b) Name any two outbreeding devices that flowering plants have
developed and explain how they help in encouraging

cross-pollination. 2
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22,

23.
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Although Haemophilia and sickle cell anemia are two blood related

Mendelian disorders, yet, they differ in their pattern of inheritance. State

any two differences.

Identify A, B, C and D in the following table :

Scientific name of
the plant

Drug

Effect on the human
body/human system

(a)

Papaver
somniferum

A

Depressant/slows down body

function

(b)

Cannabis sativa

Cannabinoids

B

(c)

Erythroxylum coca

C

D

SECTION C

Predation is referred to as a detrimental interaction. Explain any three

positive roles, supported by an example each, that a predator plays in an

ecosystem.

Given below is a pie chart representing global diversity of vertebrates.

(a)

(b)

Fishes

A

Redraw the pie chart identifying the groups ‘A’, ‘B’, ‘C’ and ‘D’ in

their respective positions.

Mention two examples of recently extinct animals. 3

13
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25.

26.

27.

28.

(a) Differentiate between humoral immune response and cell-mediated

immune response.

(b) Draw a schematic diagram of an antibody molecule and label any

four parts. 3

Explain the mechanism of haplo-diploid pattern of sex determination

with the help of a suitable example. Why is this pattern so called ? 3
OR

T.S. Morgan and his colleagues worked with Drosophila melanogaster for

their experiments. State the findings they arrived at and explain how. 3

“Human blood group (ABO group) inheritance is a good example of

multiple allelism and co-dominance.” Justify the statement. 3

(a) Why is “in vitro fertilization (IVF)” so named ? State its importance.

(b) Distinguish between GIFT and ZIFT. 3

The diagram given below is a biomolecule needed for sugar metabolism in

human beings.

/-C

. o ‘A’
Ty ®
D <. Y ‘B’
lrzzzzzzzzz7777227

(a) Name this biomolecule and mention whether it is in active state or

inactive state.

(b) Identify the parts marked as ‘A’, ‘B’, ‘C’ and ‘D’. 3

57/2/2-12 15 VWMWY P.T.O.
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SECTION D

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

3 subparts with internal choice in one subpart.

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

In 1981, the health workers of United States of America had become
aware of the increased frequency of Kaposi’s sarcoma, cancer of the skin
and blood vessels and another disease pneumocystis pneumonia, a
respiratory infection caused by a protozoan. Both these diseases were
very rare in the general population, but occurred frequently in more
severely “immunosuppressed” individuals. This led to the recognition of
the immune system disorder that was named Acquired Immune
Deficiency Syndrome (AIDS).

In 1983, virologists working in the USA and France had identified a
causative agent for ‘AIDS’, now known as Human Immunodeficiency
Virus (HIV). ‘HIV’ follows a set path to attack the human body to cause

the disease.

(a) Name the group of cells the HIV attacks after gaining entry into the

human body and write the various events that occur within this cell. I

(b) Write the expanded form of the diagnostic test used for detecting
AIDS. Write the possible treatment available for the disease at

present. 1

(c) Mention any two steps suggested by WHO for preventing the spread
of this disease. 2

OR

(c) “A patient suffering from AIDS does not die of this disease but from

some other infection.” Justify the statement. 2
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Get More Learning Materials Here : & m @&\ www.studentbro.in



30. frfafea ufesg 1 ygw = fiu 7 ywt % 3R G | 4
HAE qAT 31 At IRl | Iehoi Th HEaqUl A wiiieh STAeIo 8 | 39
YshH 1 TH-GF qT T g 6 9E gRT fRaT oA B | WS § 98
feRRTITereeN /ARy § YRY BIaT @ a7 ¥aqd Jadl @al 8 | Yoia e | offg
(AifeTeh) S (SH) RIRTERIE YGRS (TFHerTaT) | foaufea &1 Snt & |
YIS (THETIRT) SRR i qEad § | A8 Yheeh ARTs s s
T (fuf) W rafta gt & S8t Yehoa <1 IhH GO BIaT 8 |

(%) g1 § HUHTE & THR /TR Tt a9 W12 # 36 BRAA & avi

HIT | 2
YT
()  YhSI TohH H TeTTE <hl Yfeh! 1 vl HfU | 2
(@) 37 HINEHISAT b AW qAT I 3G TARIT AT oA b gRE =
TSRH A & : 1

)  gwpd faume o fade
(i) el favTem I aem repht favme 11

(T)  I[Ehoieh ATAHIST T Hifad &9 % IUA BRIV 1 AN dh o T
aTeft TgrEre AfreRtet @ A fafee | 1

Qs &

31. (%) () Tt e = foorde (amed) e o9 &g 9w =& S
MY ? hicIEW 3T o ITAM g Torell AT hIRERT i 8
HeTq ST ST FehdT & ? AT ShioT | 2

Get More Learning Materials Here : & m @&\ www.studentbro.in



30. Read the following passage and answer the questions that follow. 4
Spermatogenesis is an important primary sex characteristic in humans
and all other vertebrates. The process is coordinated and controlled
under the influence of hormones. It starts with the onset of puberty in
humans and thereafter continues. The primordial cells within the
embryonic testis which differentiate into spermatogonia are the
precursors of the sperms. These are located at the outer walls of the

seminiferous tubules where the process of spermatogenesis proceeds.

(a) State the site of action of FSH in the testes and describe its action

thereafter. 2

OR
(a) Describe the role of LH in the process of spermatogenesis. 2
(b) Name the cells and their products which undergo : 1

(1) Mitosis and Differentiation

(11) Meiosis I and Meiosis I1

during the process of spermatogenesis.

(c) Name the accessory ducts that the sperms travel through from

seminiferous tubules to reach the epididymis. 1

SECTION E

31. (a) (1) Why should a cell be made competent to take up an alien DNA ?

How can a bacterial cell be made competent using calcium ions ?

Explain. 2
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(i1) (1) State the importance of gel electrophoresis in

biotechnology.
(2) Explain the principle on which this technique works.

(3) Mention why ethidium bromide is used in this technique. 3
OR

(b) ‘Bt cotton’, the genetically modified crop, has greatly helped the

cotton farmers to increase their crop yield.

(1) How was Bt cotton plant made resistant to bollworm ?

Explain. 2

(11) Describe the mechanism that leads to the death of bollworms

feeding on Bt cotton plants. 3

32. (a) (i) Explain the process of double fertilization in an angiosperm
starting from the germination of pollen grains on the stigma,
mentioning the ploidy of the end products formed at the end.

State the role of synergids during the course of the process. 4
(i1) Why does the development of endosperm precede that of the
embryo ? 1
OR

(b) (1) Mention the site where fertilisation of the ovum occurs in a
human female. Explain the process of fertilization and mention

how polyspermy is prevented. 3

(i1) Name the embryonic stage that gets implanted in the uterus.

Explain the process of implantation in a human female. 2
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33. (a) (i) State Mendel’s law of independent assortment.

(ii)) Explain this law by taking the example of a cross between two
heterozygous parents of pea plants with respect to flower colour

and flower position using Punnett Square. 5
OR

(b) Explain Griffith’s experiment conducted in search of genetic material
and write the conclusion he arrived at. How did Avery, MacLeod and
McCarty establish the biochemical nature of the “Genetic Material”
identified by Griffith ? 5
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Certificate Examination,2024
SUBJECT NAME BIOLOGY (Q.P. CODE 57/2/2)

General Instructions: -

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

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( ¥ ) 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.
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9 If a student has attempted an extra question, answer of the question deserving more
marks should be retained and the other answer scored out with a note “Extra Question”.

10 No marks to be deducted for the cumulative effect of an error. It should be penalized only

once.

11 A full scale of marks (example 0 to 80/70/60/50/40/30 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:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

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

Wrong grand total.

Marks in words and figures not tallying/not same.

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

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

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.
14 While evaluating the answer books if the answer is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (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: 57/2/2]

1 (B)/ Divergent Evolution 1 1
2. (C)/0-48 1 1
3. (C) /anti-parallel and complementary 1 1
4. (D)/ 3’ end of the coding strand. 1 1
5. (D) /0O 1 1
6. (A) /Female Aedes mosquito 1 1
7. (C)/ Monascus purpureus — Citric Acid 1 1
8. (A) /Restriction endonuclease 1 1
9. (A)/ Biomass of fish exceeds that of phytoplankton 1 1
10. | (C)/ itis penetrated by the sperm cell. 1 1
11. | (C)/ 1-(iii), 2-(1v), 3-(1), 4-(ii) 1 1
12. | (A)/ Embryo sac. 1 1
13. | (B)/ Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 1 1
correct 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.
e Detritus rich in lignin and chitin— slow decomposition, rich in
nitrogen and water soluble substances like sugar - decomposition Yax 4
rate is faster,
e Warm environment — favour decomposition, low temperature —
inhibit decomposition. 2
18 In EcoRI
First letter ‘E’ comes from the genus,
the second two ‘co’ letters from the species, 7 x4
letter ‘R’ — is derived from the name of strain,
Roman number ‘I’- indicates the order in which the enzyme is isolated. 2
19.
(a) Copper releasing IUDS — CuT, Cu-7, Multiload — 375 (Any two) Yy 415
cu” released from 1UDs suppress sperm motility, reduces fertilising 1y +1
capacity of sperms, increase phagocytosis of sperms (Any two)
OR
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(b) - Unisexuality- production of unisexual flowers,
- Release and receptivity of stigma are not synchronized, either pollen
is released before the stigma becomes receptive or stigma becomes
receptive much before the release of pollen,
- Anther and stigma are placed at different positions, so that the pollen
cannot come in contact with stigma,
- Self-incompatibility/genetic incompatibility, genetic mechanism and
prevents self-pollen from fertilizing the ovule by inhibiting pollen
germination or pollen tube growth in the pistil.

Hh x4

(Any two devices with explanation) 2

20.

Haemophilia Sickle cell anaemia

Sex linked/X- linked Autosomal recessive disorder
recessive disorder

More males than females are | Affects both males and females

affected. equally. 1+1

Carrier/unaffected female When both the parents are
transmits the disease to some | carriers, the disease is transmitted
of her male offspring. to the offspring.

(Any two points)

21.

(A) — Heroin/smack/diacetylmorphine
Yox 4

(B) — Cardiovascular system

(C) — Cocaine/coca alkaloid/coke/crack
(D)-Stimulates central nervous system /produces a sense of euphoria and
increased energy/hallucination. 2

SECTION - C

22.
- Predators act as conduits for energy transfer across trophic levels.
- for example—

: . . Yo +Y2
Grass — Goat — Lion/ Lion (Predator) transfers the energy fixed

by plants and the Ecosystem. (or any other correct example)
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- Predators keep prey populations under control.

Yo +Y;
e.g. Cactus feeding predator (moth) control the spreading of the prickly e

pear cactus. (or any other correct example)

- Predators help in maintaining species diversity by reducing the intensity

of competition among competing prey species.
Yo +Y%

e.g. extinction of more than 10 species of invertebrates due to removal of
starfish Pisaster (predator) (or any other correct example)

23.
(@)

Mammals

A Yo x 4
Birds

fishes |
\ C Reptiles
D \
b Amphibians

(b)  Dodo, Quagga, Thylacine, Steller’s Sea Cow, 3 subspecies (Bali,

Yo +Y%
Javan, Caspian) of tiger

(or any other correct example - any two)

24.
(2)

Humoral immune Cell-Mediated immune
response response

(1) Mediated by B-lymphocytes | Mediated by T- lymphocytes

(i1) | Antibodies are produced by | T- cells do not secrete antibodies
B-lymphocytes in the blood. | but help B-cells to produce them. Yo +Y%

(ii1) | This is not responsible for This is responsible for the graft
graft rejection. rejection.

(any two corresponding differences)
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/
S Disulphide bridge
[1/2 mark]

[1/2 mark)

( Cii K
[ANY FOUR LABELING] {1/2 merk]

(any correct four labels)

Vs x4

25.

Honey bee shows mechanism of haplo-diploid pattern of sex-determination,
female (queen or worker) develops from fertilized egg, so are diploid, males
(drones) develop from unfertilized egg by parthenogenesis, so are haploid,
Females are diploid having 32 chromosomes and the males are haploid having
16 chromosomes this is haplo-diploid sex determination

/1

Parents Female Male
32 16

Y \
Meiosis Mitfsis
v
/" - - —,
Gametes: l 16\)1‘/1 G\J :‘/1 6\I
NSNS Fertilization N_/

Parthenogenesis "

F,: Male Female
16 32

OR

In a dihybrid cross the F2 phenotypic ration deviated very significantly from
9:3:3:1, the proportion of the parental gene combination was much higher than
the non-parental type, the parental combinations were due to linkage of genes
(physical association) and the non-parental types were due to distant genes
(recombination/ crossing over)

(Explanation of the same if provided through cross should be considered)

V5 x6

1x3

26.

- Human blood group inheritance is regulated by the gene ‘I’ which is

present in more than two allelic forms — IA, IB, i/Hence human blood

group inheritance is controlled by more than two alleles that is called
multiple allelism.

A B

- When I"" and I are present together in blood group AB they both
express their own types of sugars, because both the dominant alleles hence
show co-dominance.

1+1

27.

(@)

o I[VF — Fertilisation outside the human body in almost similar
conditions as that of the body.
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e Helps infertile couples to enjoy parenthood 1
(b)
GIFT ZIFT
1
Transfer of an ovum collected | Transfer of zygote or early
from a donor into the fallopian | embryos (with upto 8 blastomeres)
tube of another female who | into the fallopian tube.
cannot produce one but can
provide suitable environment for
fertilization. 3
28.
. . . . . . ]/2 +]/2
a) Itis ‘pro-insulin’ produced, in an inactive state.
(b) A — A peptide, B — B peptide, C — C peptide, D — disulphide bonds. 5 x4
3
SECTION -D
29. | (a)
e Macrophages, Yo +Y5
e virus replication (RNA genome)
(b)
. Enzyme-linked immuno-sorbent assay (ELISA) /Polymerase Chain 7
Reaction (PCR
e Treatment available — Antiviral drugs that are only partially effective as
they only prolong the life of the patient. /2
(c) Making blood HIV safe in blood banks, use of only disposable needles
and syringes in hospitals, free distribution of condoms, controlling 1+
drug abuse, advocating safe sex, regular check-ups for HIV
susceptible population. (Any two)
OR
(c) This is because of drastic reduction of helper T-lymphocytes that are 1
responsible to fight infections,
-person become immune-deficient, !
-unable to protect oneself from other bacterial or viral or fungal or parasitic &
infection. 4
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30.
(a) Sertoli cells in seminiferous tubule, induces release of some factors 1+1
which induce spermiogenesis.
OR
1+1
(@) LH acts on Leydig cells, and stimulates the synthesis and secretion of
androgens for spermatogenesis.
B . mitosis/differentiation _ _
(b) (i) Spermatogonia Primary Spermatocyte 72
.. . meiosis |
(i) Primary Spermatocyte————— Secondary Spermatocyte v
iosis 11
SbiEN Spermatid
(c) Rete testis, vasa efferentia Y2 +2
4
SECTION - E
31. )
(a) (i)
e DNA is a hydrophilic molecule and cannot pass through the cell 1
membrane.
e A bacterial cell is made competent by treating the bacterial cell
with a specific concentration of a divalent cation such as calcium,

_ - . : Yo +Y/;
which increases efficiency with which the DNA enters through 2T
pores in its cell wall/This creates certain transient pores in its cell
and increases the efficiency of the cell to take up DNA.

(i) (1) Separation of DNA fragments . 1
(2) DNA fragments are negatively charged molecules, they can
be separated according to their size by forcing them to move (AL
toward the anode under an electric field through agarose gel.
(3) To stain the DNA to visualize by exposure to UV radiation. !
OR
(b) (i) Specific Bt toxin gene cry IAc/cry 1l Ab, isolated from Bacillus 1+1
thuringiensis bacteria and incorporated into the cotton plant to
provide resistance to bollworm.
(1) Bacillus thuringiensis forms toxic insecticidal protein or Bt toxin
protein during a particular growth phase, Bt toxin protein exist as 1, X6
inactive pro-toxin, on ingestion by the bollworm inactive toxin is
converted into active form due to alkaline pH of the gut, activated
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toxin binds to the surface of the mid-gut epithelial cells, create pores

and causes cell swelling, lysis and death of the insect.

32. | (@)@

e Pollen tube passes down the style, generative cell divides mitotically
into two male gametes and male gametes are discharged into the embryo | %2 +%2
sac through the micropyle,

One of the male gamete + Egg/ovum —Zygote (2n)/zygote is diploid, Process

. 15 +1
is known as syngamy. 72 2

Other male nucleus (n) + secondary nucleus (2n)— PEN/Primary Endosperm
Nucleus(3n)/PEN is triploid, this is known as triple fusion,
(Ploidy of zygote and PEN) | 1, +15

Since two types of fusion (syngamy and triple fusion) in an embryo sac called A
double fertilization.
e Filiform apparatus of synergids guide entry of the pollen tube (at the s
micropylar end).
(i1) To provide assured nutrition to the developing embryo. 1
OR
@ ()
e Ampullary-isthmic junction/ampulla of fallopian tube , Ve

e A sperm comes in contact with zona pellucida (layer of ovum), the
secretion of the acrosome of the sperm helps the sperm to enter into the
cytoplasm of the ovum, this induces completion of meiosis II to form 7 x4
haploid ovum (ootid), haploid nucleus of the sperm and of the ovum
fuse together to form the diploid zygote.

On contact of sperm with zona pellucida induces changes in the membrane | 72

of the ovum that blocks the entry of the additional sperms.

(ii)
e Blastocyst Ve
e Trophoblast layer of the blastocyst gets attached to the endometrium,
inner cell mass gets differentiated into an embryo, the uterine cells 72 X3
divide rapidly and blastocyst gets embedded in the endometrium of the
uterus. 5
33.
(@) Law of independent assortment : It states that when two pairs of traits 1
are combined in a hybrid segregation of one pair of characters
is independent of the other pair of characters
Parents phenotype - Axial violet flower X Axial violet flower 72
Parents Genotype - AaVv X AaVv %
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o’
9 AV Av av av
AV |AAVV AAVY AaVVv AaVv
Axial Violet | Axial Violet| Axial Violet| Axial Violet
Av |AAVY AAvv AaVv Aavv
Axial Violet | Axial white | Axial Violet Axial White
aaw |
av |Aaw AaVv davv AT
3 i > i Terminal ermina
Axial Violet| Axial Violet|, . olet Violet
o AaVv Aavv ‘:aVY | ?:::nal
. . . ¥
Axial Violet | Axial White Vieo,"z;na White

(Gametes and punnet square)
Axial violet — 9
Axial white — 3
Terminal violet — 3
Terminal white — 1

(Ratio and phenotypes)

Non-parental recombination in the F2 progeny shows independent
assortment of characters.

OR

e Griffith selected ‘S’ strain and ‘R’ strain bacteria Streptococcus
pneumoniae, ‘S’ strain — Virulent causes pneumonia, ‘R’ strain —
Non-virulent does not cause pneumonia

Inject into mice

‘S’ strain mice die

Inject into mice . N
mice live.

‘R’ strain

Inject into mice ) .
— mice live

‘S’ strain (heat-killed)

Inject into mice

Heat killed ‘S’ strain + ‘R’ strain (live) mice die.

Griffith concluded that the ‘R’ strain bacteria had somehow been
transformed by the heat killed ‘S’ strain bacteria.

e They purified biochemicals (Proteins, DNA, RNA etc.) from the heat
killed ‘S’ cells and the fractions were added individually to the
culture of the live ‘R’ cells,

o +1

Yo +Y5

V2

V2

V2
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DNA was able to cause transformation of ‘R’ cells into ‘S’
cells/they found that protein digesting enzyme or RNA digesting &
enzymes did not affect transformation or digestion with DNase did
inhibit transformation indicating that the transforming substance is
not a protein or RNA,

This suggests that the DNA is the “genetic material”. Ve
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