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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 — Section A, B, C, D
and E.

(itt) 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 sub-parts with internal

choice in one of the sub-parts.

(vit) Section E — questions number 31 to 33 are long answer type questions.

Each question carries § marks.

(viti) There is no overall choice. However, an internal choice has been provided
in Sections B and E 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.

1. Some flowers are unisexual, this property of unisexuality of flowers
prevents which kind of pollination ?

(A) Both Autogamy and Geitonogamy
(B) Both Geitonogamy and Xenogamy
(C) Geitonogamy but not Xenogamy
(D) Autogamy but not Geitonogamy

2. Given below is the schematic representation of spermatogenesis in human

males :
At Puberty

II

11

| L]

v

Choose the option that shows the correct labelling of ‘T, ‘IT’, ‘IIT" and ‘IV’ in
the given diagram.

I 11 111 v
(A) spermatozoa spermatid sec. spermatocyte spermatogonia
(B) spermatid spermatogonia sec. spermatocyte spermatozoa
(C) spermatogonia sec. spermatocyte spermatozoa spermatid
(D) spermatogonia sec. spermatocyte spermatid spermatozoa
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Which one of the following options shows the correct evolutionary order of
the plants mentioned below ?

(1) Ferns (1) Ginkgo

(111) Zosterophyllum (iv) Gnetales
Choose the correct option.

@A) @, (), @), 1v) B) (@), @), @), @)
©) @, @), (1), @v) D)  @v), @), @), (111)

4. In molecular biology, who proposed that genetic information flows in one
direction ?

(A) Hargobind Khorana (B) Francis Crick
(C) Watson and Crick (D) Marshall Nirenberg

5. Given below is a heterogeneous RNA formed during Eukaryotic

M&
5!

How many introns and exons respectively are present in the hnRNA ?
A 7,7 B) 8,7
©) 838 ® 7,8

transcription :

6. Which of the following features correctly show the mechanism of sex-
determination in honey-bees ?

(1) A zygote formed from the union of a sperm and an egg develops into
a male.

(11) Males have half the number of chromosomes as that of females.
(111) The females are diploid having 32 chromosomes.
(1v) Males have a father and can produce sons.

Choose the correct option :

(A) (1) and (@i1) (B) (i1) and (ii1)
(C) (@) and (v) (D) (1) and (v)
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e o o
7.  Study the items of Column-I and those of Column-II :
Column-I Column-II
(a) RNA polymerase I (1) 18srRNA
(b) RNA polymerase II (11) SnRNAs
(¢) RNA polymerase III ~ (111) hnRNA

Choose the option that correctly matches the items of Column-I with those
of Column-II :

(@ M) (©
@ © @ (@)
B @) @ @
© @ @) @
D) @ (@) @)
8. A child with blood group A has father with blood group B and the mother

with blood group AB. Choose the option that gives the correct genotypes of
father, mother and the child :

Father Mother Child
A 14 IB i A i
B) IAIB 14 i A 1A
©) IBj 1A B A i
D) IBIB 1A B A 1A

9. The decrease in the T-Lymphocytes count in human blood will finally

result in
(A) decrease in antigens (B) decrease in antibodies
(C) 1increase in antibodies (D) increase in antigens

10. If Meselson and Stahl’'s experiment is continued for 80 minutes (till III
generation) then what would be the ratio of DNA containing N15/N15 :
N15/N14 : N14/N14 in the medium ?

(A) 1:1:0 B) 0:1:3
C) 0:1:8 D) 1:4:0
57/2/3 ~ 9|Page =5 P.T.O.



11.

12.

13.

14.

15.

16.

frefafaa Sa-enfieh srifaft 8 9 g€ s =1 =999 hifv

(A)  YTARS TSTZH AR H (@1fed) ST sl HeTgeh SuAT o 91 Siedi 2 |

(B) I SIFIBRIGH h1 ITANT ST W & Yad7 (31mae) T fopan Srar g |
(C)  HTESTR T ST SRR ST oh Jeraehl qeil forerT  fore foran ST 2 |
(D) Terfoug AT 35k T IS T SITAT o LA & HaTaeh ol T Ll & |

frefafaa & @ fora geusita 1 3w fafes st o smaEttye qen senfies Scme §
IERIEICIE

(A) TR g B) AFfae .

(C) wAIteam gfefeten (D) ShumrsHlw Sifedug

WY & 13 T 16 T 31 HUF — 3w (A) 31 wRuT (R) U mw § | 39 9wl % W
e feu o17ER 3fua foehed i It ST :

A) (A) 3R (R) a1 wEl € 71 (R) G (A) 1 HEl SHAT BT & 2 |

B) (A) 3R (R) aHI HEl €, Td (R) BRI (A) ! 6! =amedn & &1 @ 2 |

(C) A)TEg, W R)TATE |

D) (A) T s, g (R) 9&1 2 |

IR (A) : fia fig (@i wyfeam) Teeety g afdd s g |
SR (R)  : TSEAH gHM THIYR % AT 5 FAV (1 §91C W) * g
FTII © |

IR (A) : Folg H Taniertor & uv=Td ad el Aot oY HEd HH BT |
%I (R) . BTAg o UTHIOT &3 § SNEeRtoT shT THT 3HAfreh <@l T |

ANHYT (A) : WLRhhY JHMHT qT EHIhed SHIUST HAE H HehHeh N oh 70
STErE & |

FR(R) T GshiHd A R0 foeR (ST Q) TaliEiet i Hid gRT S o §
TS TR <hl HshHUT &1 ST 2 |

AHE (A) : vieed tgfaees duqu 0 Sefigifies fderiesg StwHT b
YEATAT & U7 3% HRedl 2 |

%R (R) : Uefiegifteh 3Tgshd | Wiaeed TgRIfaeTesl gil 98 71 gl fafimse
J&a ¥l Pst] a1 Pvul 814 2 |

57/2/3 ~ 10|Page [=150=]

(=17



11. Select the correct statement from the following biotechnological

procedures :
(A) The polymerase enzyme joins the gene of interest and the vector
DNA.

(B) Gel electrophoresis is used for amplification of a DNA segment.

(C) PCR 1s used for isolation and separation of gene of interest.

(D) Plasmid DNA acts as vector to transfer the piece of DNA attached to
it.

12. For commercial and industrial production of citric acid, which one of the
following microbes is used ?
(A) Aspergillus niger (B) Lactobacillus sp.
(C) Clostridium butylicum (D) Saccharomyces cerevisiae

Question numbers 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).
(C) (A) 1s true, but (R) 1s false.

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

13. Assertion (A) : Corpus luteum secretes the hormone, progesterone.
Reason (R) : Hormone Progesterone is essential for maintenance of
the endometrium.

14. Assertion (A) : The number of white winged moths decreased after
industrialisation in England.
Reason (R) : Effects of industrialisation were more marked in rural
areas of England.

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

Reason (R) : A healthy person acquires the infection by inhaling the
aerosols released by an infected person.

16. Assertion (A) : Restriction  endonuclease  recognises  palindromic
sequence in DNA and cuts them.
Reason (R) : Palindromic sequence has two unique recognition sites
Pstl and Pvul recognised by restriction endonuclease.
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SECTION-B
17. Student to attempt either option (A) or (B).

(A) Comment upon the mode of pollination in Vallisneria and Zostera.
OR

(B) Mention any four strategies adopted by flowering plants to prevent

self-pollination.

18. Study the given pedigree chart in which neither of the parents shows the

trait but the trait is present in both male and female children.

Parents : O

Generation I : .

Answer the following questions :

(a) Write about the trait, also explain the inheritance of such trait in the

progeny on the basis of given pedigree chart.

(b) Give one example of such trait in human beings.

19. Student to attempt either option (A) or (B).

(A) Describe any two situations where a medical doctor would
recommend injection of a pre-formed antibodies (antitoxins) into the

body of a patient.
OR

(B) The symptoms of malaria do not appear immediately after the entry
of sporozoites into the human body when bitten by female Anopheles

mosquito. Explain why it happens.
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20. (a) Write the scientific name of the source organism of the thermostable

DNA polymerase used in PCR.

(b) State the advantage of using thermostable DNA polymerase.

21. State the conclusions derived by David Tilman’s long term ecosystem

experiments using outdoor plots.

SECTION - C
22. (a) List two reasons that make copper releasing IUDs as effective

contraceptives.

(b) Explain how the intake of oral contraceptive pills prevent pregnancy

in humans.

23. (a) A bilobed dithecous anther has 200 microspore mother cells per
microsporangium. How many male gametophytes can be produced by

this anther ?

(b) Write the composition of intine and exine layers of a pollen grains.

24. How does the process of Natural Selection affect Hardy-Weinberg
equilibrium ? Explain with the help of graphs.

25. Using a Punnett square workout the distribution of an autosomal
phenotypic feature in the first filial generation after a cross between a

homozygous female and a heterozygous male for a single locus.
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26. Samples of blood and urine of a sportsperson are collected before any

sports event for drug tests.
(a) Why there i1s a need to conduct such tests ?
(b) Name the drugs the authorities usually look for.

(¢) Write the generic names of two plants from which these drugs are

obtained.

27. An application of biotechnology in agriculture involves the production of
pest resistant plants, using “cry” gene from a bacterium, Bacillus
thuringiensis.

(a) Proteins coded by which specific Bt. toxin gene control corn borer ?
(b) How does Bt. toxin produced by the bacterium kill the insect ?
Explain.
28. Study the pie chart given below, representing the global biodiversity and
proportionate number of species of major taxa.
Other animal groups
Crustaceans
CY’
‘X?
Invertebrates
Answer the following questions :
(a) Identify X and Y’ in the given pie chart.
(b) Which one of the two X’ or Y, is the most species-rich taxonomic
group and by what percentage ?
(c) Name the level of Biodiversity represented by the following :
(1) Estuaries and alpine meadows in India
(11) The medicinal plant Rauwolfia vomitoria.
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SECTION-D
Questions No. 29 and 30 are case based questions.

29. Immunity in our body is of two types : (1) Innate immunity and
(11) acquired immunity. Innate immunity is a non-specific defence
mechanism, whereas acquired immunity is pathogen-specific; it is called
specific immunity too. Acquired immunity is characterised by memory.
Antibodies are specific to antigens and there are different types of
antibodies produced in our body : they are IgA, IgE, IgG and IgM. It
shows primary response when it encounters the pathogen for the first
time and secondary response during the subsequent encounters with the

same Antigen/Pathogen.

(a) Name the two types of specialised cells which carry out the primary

and secondary immune response.

(b) Why 1is the antibody-mediated immunity also called as humoral

Immune response ?

Attempt either sub-part (c) or (d) :

(¢) The organ transplants are often rejected if not taken from suitable

compatible persons.

(1) Mention the characteristic of our immune system that is

responsible for the graft rejection.
(11) Name the type of immune response and the cell involved in it.

OR

(d) How is active immunity different from passive immunity ?
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30. The process of copying the genetic information from one strand of DNA
into RNA 1is termed as transcription. The principle of complementarity of
bases governs the process of transcription, also except that uracil comes in

place of thymine.

Study the complete transcription unit given below and answer the

following questions :

J,A

5! C D > 3’
(I

(a) Name the main enzyme involved in the process of transcription.

3 < 5’

(b) Identify coding strand and template strand of DNA in the

transcription unit.

Attempt either sub-part (c) or (d) :

(¢) Identify (C) and (D) in the diagram, mention their significance in the

process of transcription.

OR

(d) Describe the location of (C) and (D) in the transcription unit.

SECTION - E
31. Student to attempt either option (A) or (B).
(A) (1) Give a schematic representation of oogenesis in human females.

(11) Mention the number of chromosomes at each stage. Correlate

the life phases of the individual with the stages of the process.
OR

(B) (1) Describe the three types of pollination that can occur in a

chasmogamous bisexual flower.

(11) Draw the diagram of a mature pollen grain released at the two

celled stage and label four parts in it.
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32. Student to attempt either option (A) or (B).

A @
(1)

B) @
(1)

Explain how is a bacterial cell made ‘competent’ to take up
recombinant DNA from the medium.

Explain the steps of amplification of gene of interest using PCR

technique.
OR
What are transgenic animals ?

Why are these animals being produced ? Explain any four

reasons.

33. Student to attempt either option (A) or (B).
@

(1)

B) @

(1)

Explain giving three reasons why tropics show greatest levels of
species diversity.

Draw a graph showing species-area relationship. Name the
naturalist who studied such relationship. Write the observation

made by him.
OR
The world is facing the accelerated rate of species extinctions

due to human activities. Explain any three major causes of

biodiversity losses.

Describe ‘Ex situ’ approach for conserving biodiversity. Give

any two examples.
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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 57/2/3)

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-XII, while evaluating two
competency-based questions, please try to understand given answer and even if reply is not from
marking scheme but correct competency is enumerated by the candidate, due marks should be
awarded.

The Marking scheme carries only suggested value points for the answers

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

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

Evaluators will mark( ') wherever answer is correct. For wrong answer CROSS ‘X” be marked.

Evaluators will not put right (v')while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

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

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

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

10

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.
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11 A full scale of marks 0-70 has to be used. Please do not hesitate to award full marks if the answer
deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every
day and evaluate 20 answer books per day in main subjects and 25 answer books per day in other
subjects (Details are given in Spot Guidelines).

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

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

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

e \Wrong totalling 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 totalling on the title page.

e \Wrong totalling of marks of the two columns on the title page.

e \Wrong grand total.

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

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

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

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

14 While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

15 Any un assessed portion, non-carrying over of marks to the title page, or 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, 2025
BIOLOGY (Subject Code-044)
[Paper Code: 57/2/3]
Maximum Marks:70

Q. No. EXPECTED ANSWER / VALUE POINTS Marks | Fotel
SECTION—A
1 (D) / Autogamy but not Geitonogamy 1 1
2 (D) / I-Spermatogonia, I1- Sec spermatocyte, I11-Spermatids, IV-Spermatozoa 1 1
3 (B) / (iii), (i), (ii), (iv) 1 1
4 (B) / Francis Crick 1 1
5 (D)/ 7,8 1 1
6 (B) / (ii) and (iii) 1 1
7 | (D) (@)-(i), (b)-(iii), (c)-(ii) 1 1
8 (C) / Father-1Bi, Mother-1*18, Child- I*i 1 1
9 (B) / Decrease in antibodies // (D) / increase in antigens 1 1
10 (B)/0:1:3 1 1
11 (D) / Plasmid DNA acts as vector to transfer the piece of DNA attached to it. 1 1
12 (A) / Aspergillus niger 1 1
13 (A) / Both (A) and (R) are true, and (R) is the correct explanation of (A). 1 1
14 (C)/ (A) istrue, but (R) is false. 1 1
15 (A) / Both (A) and (R) are true, and (R) is the correct explanation of (A). 1 1
16 (C)! (A) is true, but (R) is false 1 1
SECTIONB

17 (A)

- Vallisneria- Female flower reaches surface of water and male flower or 1

pollen grain are released on the surface of water.

- Zostera- Female flower remain submerged in water and pollen grain are 1

released inside water.

OR
(B)

Pollen release and stigma receptivity are not synchronised , anther and 1y x4

stigma are placed at different positions , Self incompatibility , production of 2

unisexual flowers
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Yo

18 (a) Autosomal recessive trait
Normal carrier parents / Heterozygous individuals , transfer defective gene to both Y +15
male and female progeny producing affected individuals or homozygous recessive
individuals 1
Ad > Ad [1/2 marl]
M/ﬁa‘ y aa a A Aﬁ/z mark]
o 1
(b) Sickle cell anaemia / cystic fibrosis/ Phenylketonuria/Thalassemia / or any other 2
example (any one)
(A)
19 -In case of snakebite, quick response is required as natural production of Yotls2
antibodies will take more time therefore preformed antibodies against the
snake venom are injected.
-In tetanus, preformed antibodies are directly injected because quick immune (At
response is required against deadly microbes.
(or any other relevant example)
OR
(B) The symptoms do not appear immediately as parasite initially multiply
1
within the liver cells, and then attack RBCs, resulting in their rupture and, %2 X4
release toxic substance haemozoin.
(a) Bacterium Thermus aquaticus 1
20 (b) It remains active in high temperature during denaturation process of PCR 1
21 The plots with more species showed less year to year variation in total 141
biomass , Plots with increased diversity contributed to high productivity
SECTION-C
” (a) Copper releasing 1UDs release copper ions that supress sperm motility,
| Supress the fertilising capacity of sperms, increase phagocytosis of sperms 1+1
(any two)
(b)The oral pills inhibit ovulation and implantation / It alter the quality of cervical .

mucus to prevent or retard the entry of sperms.
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23

(@) 3200 male gametophyte 1
(b)
- Intine made up of cellulose, and pectin. Yot by
- Exine made up of sporopollenin. 1
N\
1/2 MARK]
24
/ STABILIZING [1/2 MARK]
3
. ,
% Yo x 6
=
\ DIRECTIONAL [1/2 MARK
/2 MARK
S~ DISRUPTIVE [1/2 MARK] /
(Correct diagram with labelling or correct explanation with diagram to be
considered)
25 1o+1f
Y
1

I

Yo
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26

(a) Sportspersons abuse certain drugs to increase their muscle strength and
bulk and aggressiveness for better performance in sports.

(b) Cocaine/coca alkaloids , cannabinoids , any other correct example
(any two)

(c) Erythroxylum , Cannabis ,any other correct example
(any two)

Yot+la

Yo+l

27

(@) Cry I1Ab

(b) When the inactive protoxin is ingested by the insect, it is converted to its active form
by the alkaline pH is the gut which solubilises the crystals, the active form of the
toxin binds to the surface of the midgut epithelial cells, creates pores that cause cell
swelling and lysis and eventually cause death of the insect.

Y x4

28

(@ -‘x’1is Insects
-‘y’ is Molluscs

(b) -‘x” is most species rich taxonomic group
-more than 70% of the total animals.

(c)

(i) Ecological diversity

(i) Genetic diversity

15 +14

15 +14

Yo +Y5

SECTION-D

29

(a) B-lymphocytes ,and T-lymphocytes.
(b) Because the antibodies are found in the blood hence antibody-mediated
immunity is also called humoral immune response.

15 +14
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(©)

(i) Our immune system is able to distinguish between ‘self” and ‘non-self’ 1
cells/molecules.
(i) Cell-mediated immune response , T-lymphocytes are involved. Yo +Y2
OR
(d)
Active immunity Passive immunity
When antibodies are produced Preformed antibodies are 1
by B-cells within the body. injected into the body for
defence
It is produces comparatively It provides quick response 1
slow response
30 (a) DNA -dependent RNA polymerase 1
(b) B-coding strand, A-Template strand Yot
(©)
- C is promoter, it is the sequence of DNA where the enzyme DNA YotYs
dependent RNA polymerase binds for initiation of transcription.
- D is the terminator, it is the sequence of DNA where the process of L+l
transcription terminated.
OR

(d)
- Cis located towards 5’ end (upstream) of coding strand 1
- D is located towards 3’ end (downstream) of coding strand 1
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SECTION E

31

(A)
(ii) (i) 1 mark Oogonia (ii)
2n=46 (1/2 mark)
Mitosis
differentiation
1/2 ma )
Fetal life Primary oocyte
%n=46 1/2 mark)
T st meiotic
1/2 mar division
Bitth sosm e s (completed
Childhood prior to
Puberty........... - ovulation)
(1/2 mark) .
First Secondary oocyte
poler body n=23 (1/2
Adult mark)
reproductive Ovum
life Second n=23 (1/2 mark)
L2 may) polar body

(1 mark to be awarded for the correct schematic representation of oogenesis, %2
mark each for the correct number of chromosomes at each stage and ¥2 mark each
to the life phases of the individual with the correct stages of the process.)

OR
(B)
(i)
Autogamy — The transfer of pollen grains from the anthers to the stigma of
the same flower.

Geitonogamy — The transfer of pollen grains from the anthers of flower to
the stigma of another flower of the same plant.

Yax 4

I x4
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Xenogamy — The transfer of pollen grains from the anthers of a flower to the

stigma of another flower on a different plant of the same species 1
(i)
(1/2 mark) EXINE
(1/2mark) INTINE
vegetative cell
Yo X4
(1/2 mark)
generative cell
(1/2 mark)
32
(A)

(i) A bacterial cell is made competent by treating it with a specific

concentration of a divalent cation such as calcium, which increases the 1+1

efficiency with which DNA enters the cell through pores in its cell wall.

(ii) 11

. . . N 2+

-Denaturation , DNA is heated to a high temperature resulting in the

separation of two strands of DNA

-Annealing , two primers are annealed to each of the single-stranded Yot1h

template DNA.

-Extension , enzyme Taq polymerase extends the primers using the
YotYs

nucleotides provided in the reaction and the genomic DNA as template.
I
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(B)

OR

Q) Transgenic animals : Animals that have had their DNA
manipulated to possess and express an extra (foreign) gene are
known as transgenic animals.

(i)  Common reasons to produce transgenic animals are :
-Normal physiology and development , Transgenic animals can be
specifically designed to allow the study of how genes are regulated and how
they affect the normal functions of the body and its development.

-Study of disease , Many transgenic animals are specially made to serve as
models for human diseases so that investigation of new treatments for
diseases is made possible.

-Biological products , Transgenic animals that produce useful biological
products can be created

-Vaccine safety , Transgenic mice are being developed for use in testing the
safety of vaccines before they are used on humans.

-Chemical safety testing , Transgenic animals are made that carry genes
which make them more sensitive to toxic substances than non-transgenic

animals.
(Any Four)

YotY2

YotY2

YotY2

YotY2

YotY2
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33

(A)
(i)

(i)

(B)

-Tropical latitudes have remained relatively undisturbed for millions of years
and thus had a long evolutionary time for species diversification

-Tropical environments are less seasonal more constant and predictable.
Such constant environments promote niche specialisation and lead to a
greater species diversity

-More solar energy is available in the tropics which contributes to higher
productivity which leads to greater species diversity.

Species richness —»

Area—-»

- Alexander von Humboldt

- Within a region species richness increased with increasing explored area
but only up to a limit.

OR

(i)

-Habitat loss and fragmentation, Deforestation leads to habitat loss and
ultimately causing extinction of animals and plants / When large habitats are
broken into small fragments that also leads to population decline / mammals
and birds with large territories and certain animals with migratory habits are
badly affected.

- Overexploitation, overexploitation of natural resources by humans leads
to extinction of many species / For example overexploitation of Steller’s sea
cow or passenger pigeon or many marine fishes led to their extinction.

Yo

Ya

Y2 %2

% +Y
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-Alien species invasions, When alien species are introduced unintentionally
or deliberately for whatever purpose some of them turn invasive and cause
decline or extinction of indigenous species/ For example Parthenium or
Lantana or water hyacinth pose threat to indigenous species ( or any other
correct example)

-Co-extinctions, When a species becomes extinct the plant and animal
species associated with it in an obligatory way also became extinct/ For
example unique assemblage of parasites and plant pollinator mutualism
where extinction of one invariably leads to the extinction of the other

(any three points)
(ii)
- Ex-situ conservation : In this threatened animals and plants are taken out

from their natural habitat and placed in special setting where they can be
protected and given special care.

- e.g.: Zoological parks, Botanical gardens, Wildlife safari parks, seed
banks, pollen bank (any two or any other relevant examples)

Y+

Y% +Y

Y% +%
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