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General Instructions :

Read the following instructions very carefully and strictly 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) In Section A - question number 1 to 16 are Multiple Choice (MCQ) type

questions carrying 1 mark each.

(iv) In Section B - question number 17 to 21 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In Section C - question number 22 to 28 are Short Answer (SA) type

questions carrying 3 marks each.

(vt) In Section D - question number 29 and 30 are case-based questions
carrying 4 marks each. Each question has subparts with internal choice

in one subpart.

(vit) In Section E - question number 31 to 33 are Long Answer (LA) type

questions carrying 5 marks each.

(viit) There is no overall choice. However, an internal choice has been provided
in 1 question in Section B, 1 question in Section C, 2 questions in Section
D and 1 question in Section E. A candidate has to attempt only one of

the alternatives in such questions.

(ix) Wherever necessary, neat and properly labelled diagrams should be

drawn.
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© @A-Gv), ®)-Gi), (©-O, d)-3G)
(A @-GO, @B-Gi), (O)-Gv), D)-(i)

3. OME R § A-hINThIST (SRIeRII3T) T e § wHl g o TiomHesy gl 1
(a) fsHl (E0Sm) Fr et (Br) (b)) wfoweft sropsdi A = (3
(¢) wfreht st 6 g b gfg (d) s <6t gen | gfg

57/5/1 AN Page 4



Ol
SECTION - A

1. At which stage during evolution did human use hides to protect their bodies

and buried their dead ? 1
(a) Homo habilis (b) Neanderthal man
(c) dJavaman (d) Homo erectus

2.  Given below are Column A with a list of certain Assisted Reproductive
Technologies (ART) and in Column B the procedures followed during ART : 1

Column A Column B

S. No.| Names of ART | S. No. Procedures

(A) GIFT @) Transfer of ovum from a donor into the
fallopian tube of another female.

B) ICSI (i1) Transfer of semen from the donor into the
vagina of the female.

© ZIFT (111) Injecting sperms directly into the ovum.

D) IUI @iv) Transfer of early embryos into the
fallopian tube.

Choose the option where ART correctly matches with the procedure.
@ @W-0, OG-0, (©:-a), @O)-Gv)

b) @W-av), ®@-0, (©)-G), @O)-Gi)

© A-Gv), B-G), (©O-0, {O)-G)

@ @A-@, @®-a), (O)-Gv), @O0

3. The decrease in the T-lymphocytes count in human blood will result in : 1
(a) Decrease in antigens (b) Decrease in antibodies
(¢) Increase in antibodies (d) Increase in antigens
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Given below is a sequence of bases in mRNA of a bacterial cell. Identify the
amino acid that would be incorporated at codon position 3 and codon position

5 during the process of its translation. 1
3' AUCAGGUUUGUGAUGGUACGA 5'
(a) Phenylalanine, Methionine (b) Cysteine, Glycine

(¢) Alanine, Proline (d) Serine, Valine

A Tight one-to-one relationship between many species of fig tree and certain

wasps is an example of - 1
(a) Commensalism (b) Parasitism
(¢) Amensalism (d) Mutualism

Select the pathogen mismatched with the symptoms of disease caused by it

from the list given below : 1

(a) Entamoeba histolytica : Constipation, abdominal pain.

(b) Epidermophyton : Dry scaly lesions on nail.

(¢) Wuchereria bancrofti : Chronic inflammation of lymphatic vessels of

lower limb.

(d) Haemophilus influenzae : Blockage of the intestinal passage.

The primary productivity in an ecosystem is expressed as : 1
(a) gm?yr! (b) gm=yr
(0 Kcalm2Zyr! (d Kcalm™2
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3G-A-G-C T-C5
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(a) 330 ITHIATHI (b) 338 ITHIATH!
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ﬁﬁﬂﬁﬂﬁt 1
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d @A-G@), @-a), (©)-@), DO)-Gi)
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10.

Given below is the restriction site of a restriction endonuclease Pst-I and the
cleavage sites on a DNA molecule. 1

5‘C—T—G—C—A\1/G3'

3G-A-C-G-T-C¥%
™

Choose the option that gives the correct resultant fragments by the action of
the enzyme Pst-I.

() 5C-T-G C-A-G3
3G-A-C-G-T C5

(b) 5C-T G-C-A-G3
3G-A-G-C T-C5

(c) 5C-T-G-C A-G3
3G-A-C-G T-C5'

(d) 5C-T-G-C-A G3
3G A-C-G-T-C¥

The TUCN Red Data List (2004) in the last 500 years documents the

extinction of nearly 784 species including : 1
(a) 330 invertebrates (b) 338 invertebrates
(c) 359 invertebrates (d) 362 invertebrates

Given below are the list of the commercially important products and their

source organisms. Select the option that gives the correct matches. 1
List A List B
S. No. | Bioactive Products | S. No. | Microbes (Source Organism)
(A) Cyclosporin A (1) Streptococcus
B) Statins (11) Tricoderma polysporum
© Streptokinase (111) Penicillium notatum
(D) Penicillin (iv) Monascus purpureus
Options :

(@ A-0, G-, ©-aG), O)-G)
(b) @W-Gi), B)-av), (©)-a), @)-O)
© A)-Gv), ®@)-G), (©)-G), @)-O
@ A-G), @-av), (©-60, O):-aG)
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() T g o (i) TaTHE
(iii) < AT g (iv) Terruma
freferfia fompeat # & vt fohon e -
(a) et (i) (b) et (ii)
(¢) () 7T (111) (d) @) T (@)

12. 39 fosheq w1 gie st fam 7 feu e fasmmfiar fgsieresf yor & U, X, Y’ @@ 2 % J8am
T ATHTShH 1 Tl €9 T ST & : 1

(@) X -9 (2n), Y — F&& (n), Z — S99 (2n), U — T (2n).
(b) X —H (2n), Y — f9 (2n), Z — T (2n), U — 59 (2n).
© X-—fae@® (2n), Y — 99 (2n), Z — T (2n), U — T (2n).
(d) X-—#99 (2n), Y — T (n), Z — T (n), U — s (n).
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11. Important attributes belonging to a population but not to an individual are : 1
(1) Birth rate and death rate (i) Male and female
(111) Birth and death (1v) Sex-ratio
Select the correct option from the given options :
(@) (@@ only (b) (i) only

(¢) (i) and (ii1) (d) @) and @iv)

12. Select the option that shows the correctly identified ‘U’, ‘X’, Y and Z’ in a

developing dicot embryo. 1

(a) X — Plumule (2n), Y — Suspensor (n), Z — Cotyledon (2n), U — Radicle
(2n).

(b) X — Plumule (2n), Y — Suspensor (2n), Z — Radicle (2n), U — Cotyledon
(2n).

(¢) X — Suspensor (2n), Y — Cotyledon (2n), Z — Radicle (2n), U — Plumule
(2n).

(d X - Cotyledon (2n), Y — Radicle (n), Z — Plumule (n), U — Suspensor (n).

57/5/1 AN Page 11 P.T.O.
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Question Nos. 13 to 16 consists 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).
(¢) (A)is true, but (R) is false.

(d) (A) s false, but (R) is true.

13. Assertion (A) : Determining the sex of an unborn child followed by MTP is

an illegal practice.

Reason (R) : Amniocentesis is a practice to test the presence of genetic

disorders also. 1

14. Assertion (A) : Synthetic oligonucleotide polymers are used during
Annealing in a PCR.
Reason (R) : The primers bind to the double stranded DNA at their

complementary regions. 1

15. Assertion (A) : Decomposition process is slower if detritus is rich in lignin

and cutin.

Reason (R) : Decomposition is largely an oxygen requiring process. 1

16. Assertion (A) : In Thalassemia an abnormal myoglobin chain is synthesized
due to a gene defect.
Reason (R) : a-Thalassemia is controlled by genes HBA1l and HBAZ2 on

chromosome 16. 1

57/5/1 AN Page 13 P.T.O.
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SECTION - B

17. The graph given below shows the number of primordial follicles per ovary in
women at different ages. Study the graph and answer the questions that

follow.
o -
n
§ 100.000L f.. . l:. T . Premenopausal Women (regular menses)
~ n
§ 10,000 = I-_ ] ..- . ] Perimenopausal Women
B n LTl (irregular menses for atleast one year).
= 1000} Ho_
< . .E A Post menopausal Women
= 100} oo (No menses for atleast one year)
S 10 oo
’6‘ oo
§ 1p A
A OT 1 1 1 1 AN
10 20 30 40 50 60
Age (y)

(a) What is the average age of the women at the onset of menopause ?

(b) At what age are maximum primordial follicles present in the ovary,
according to the given graph ? 1+1=2

18. “Cattle and goats do not browse the Calotropis plant.” Justify the statement
giving reasons. 2

19. By using Punnett square depict the genotypes and phenotypes of test crosses
(where green pod colour (G) is dominant over yellow pod colour (g)) in Garden
pea with unknown genotype. 2

20. (a) (1) Give an example of a genus of virus used as narrow spectrum
insecticidal biocontrol agent.

(11) How does its use serve as an aid in overall integrated pest
management programme ? 2

OR

(b) Why a malignant tumour considered to be more damaging than a
benign tumour ? Explain. 2

57/5/1 AN Page 15 P.T.O.
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21. (a) Write the scientific name of the source organism of the themostable
DNA polymerase used in PCR.
(b) State the advantage of using Thermostable DNA polymerase. 2

SECTION - C
22. Name and explain a surgical contraceptive method that can be adopted by

the male partner of a couple. 3

23. Human Genome Project (HGP) was a mega project launched in the year 1990
with some important goals.
(a) Enlist any four prime goals of HGP.
(b) Name any one common non-human animal model organism which has

also been sequenced thereafter. 3

24. Industrial melanism in England after 1850 is an excellent example of

Natural selection. Explain how ? 3

25. One of the major approaches of crop improvement programme is Artificial
Hybridisation. Explain the steps involved in making sure that only the
desired pollen grain pollinate the stigma of a bisexual flower by a plant

breeder. 3

26. (a) “Plasmodium protozoan needs both a mosquito and a human host for its
continuity.” Explain. 3
OR
(b) We all must work towards maintaining good health because ‘health is

wealth’. Enlist any six ways of achieving good health. 3
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27.

28.

On spraying Bacillus thuringiensis on an infected cotton crop field the pests
are killed by the toxin, however the toxin although produced by the bacteria
does not affect it. Explain giving reason. 3

“Biodiversity plays a major role in many ecosystem services that nature

provides.”

(a) Describe any two broadly utilatarian arguments to justify the given
statement.

(b) State one ethical reason of conserving biodiversity. 3

SECTION -D

Q. Nos. 29 and 30 are case based questions. Each question has subparts with

internal choice in one subpart.

29.

When a microorganism invades a host, a definite sequence of events usually
occur leading to infection and disease, causing suffering to the host. This
process is called pathogenesis. Once a microorganism overcomes the defense
system of the host, development of the disease follows a certain sequence of
events as shown in the graph. Study the graph given below for the sequence
of events leading to appearance of a disease and answer the questions that
follow :

Incubation Death if immune
period Period of responses and/or
illness medical treatments fail

Period of
decline

Mild signs or symptoms
/) No signs or symptoms

Number of microorganisms -3

A\

Time >

(a) In which period, according to the graph there are maximum chances of a
person transmitting a disease / infection and why ? 1

(b) Study the graph and write what is an incubation period. Name a

sexually transmitted disease that can be easily transmitted during this

period. Name the specific type of lymphocytes that are attacked by the
pathogen of this disease. 2

OR

(b) Draw a schematic labelled diagram of an antibody. 2
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T Frm sy =pfen ¥ ffeq (Ef) =it § shweh s s el shen
HIfTeRT3TT hl T Feiiies gl ?

fereft 31y (wfdfie) Ica=1 e areft wfoeeft Sifsesrat w1 am fafe | 1

30. @eft TmT= Sfial & URET (sRiHTEET) S e ffeaa g 8 S 3Eehl S w1 i s
g, Safep fopdlt oft Sfia o shiaemT <6t T H St 31T STETHIT & URuTHEEd o318 §
T foeh R gfEm=r BId & | Serer o forw ae & qur gew Sl § shiremi 6 faeifa
TEIT 46 & | T61 H 98 ‘44 + XY @21 el § 75 44 + XX 7 | 37a: To¥ forym-meht g
2, T wIeql H T7 <) YT o Tk ScA~ hUdT & FUT FB FHH! § 22 + X' T 55 FHh! &
‘22 + Y AW B | gEd AR B FEgme Bl § 3R had T & YR 22 + X
SRIHTETH T JH Ica~T L 2 |

wefi-apft el =k % Fefh fowse (Tusif) & dem IR €9 & @
Tgehmfeg fogafoa 9 89 % SR rEmIaist qur faueEi o 9= <d § sk s
HHEY T@ H UiEdd 8T @ 99T STEH I 39 B & | (e gH W a8 I
I AT HIFH A 2 |

(a) GO (TYAEEl) FATE ? 1
(b) AfE A & T Frnfea & A fom swmdm & wmfegy ¥ fomasm 7 &1 a
Feol gU ShIHTET & aTet fafir=t wehr o Gvfera Jroent <ht T fafem | 1

(c) afg T 9TE 1 U T YR (22 +Y) forelt T 22 + XX ey aret 37
o1 forifrd shtaT & 1 B4 aTelt ddfd o TR o1 71 aer 36 o Afyas fafge | 2

YA

(c) HWE H Galfees [T qUT Teher Tieiera Tferft, Srfrar aret faehr o1 A forget
3Hh 1 AR T Iooig HIMT | 2

wue -

31. (@) (i) U IASISH b SISAUE H YUIhTY o TehalISTU[el forehrel <l S 1w | 3
(i) STEAsSt Seve § afe YUy ®1 R e e Tl IR |EI Wl
ATTfeRd HINT | 2
A
() () & (I HIEr) | ST o U 3T o Tk sl sme it | 3
(i) TSR W A YOT g¥Td gU o SITST e $5eh fohegl TR W <Rl ArHifehd <hifore | 2
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30.

31.

(¢) In which period, the number of immune cells forming antibodies will be
the highest in a person suffering from pneumonia ? 1

Name the immune cells that produce antibodies.

The chromosome number is fixed for all normal organisms leading to
species specification whereas any abnormality in the chromosome number of
an organism results into abnormal individuals. For example, in humans 46 is
the fixed number of chromosomes both in male and female. In male it is ‘44 +
XY and in female it is ‘44 + XX'. Thus the human male is heterogametic, in
other words produces two different types of gametes one with 22 + X
chromosomes and the other with ‘22 + Y’ chromosomes respectively. Human
female, on the other hand is homogametic i.e. produces only one type of
gamete with ‘22 + X’ chromosomes only.

Sometimes an error may occur during meiosis of cell cycle, where the
sister chromatids fail to segregate called nondisjunction, leading to the
production of abnormal gametes with altered chromosome number. On
fertilisation such gametes develop into abnormal individuals.

(a) State what is aneuploidy. 1

(b) If during spermatogenesis, the chromatids of sex chromosomes fail to
segregate during meiosis, write only the different types of gametes with
altered chromosome number that could possibly be produced. 1

(¢) A normal human sperm (22 + Y) fertilises an ovum with karyotype 22 +
XX'. Name the disorder the offspring thus produced would suffer from

and write any two symptoms of the disorder. 2
OR
(0 Name a best known and most common autosomal aneuploid
abnormality in human and write any two symptoms. 2
SECTION - E
(a) (1) Explain the monosporic development of embryo sac in the ovule of
an angiosperm. 3
(1) Draw a diagram of the mature embryo sac of an angiospermic
ovule and label any four parts in it. 2
OR
(b) (@) Explain the formation of placenta after the implantation in a
human female. 3

(i1) Draw a diagram showing human foetus within the uterus and label
any four parts in it. 2
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DG
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ST 1 gerar W R et 2 | 5
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IooTg hIfTT |

(iil) T IETNTFR § 41 9 IATE Fifed qid SU=T o foIe ofd: R 2 7 3774 3
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JA%rT

(b) () TS T T aske § bl AR I (EcoRI) 7 31id Hawaqul gt fAug g | 3
(1) Sl 3R I T TTHHUT hid Tt TR 1 ST HIfT |
AI) 38 Yfaey= Uy ol Uga e T faged wore o 9m faRau |

(i) 39 gfqeys TemgHr gry (fHd €1 T T eh Totst Shettd sl 99T had & | AR-SI T T
o fomtor o 3T fireht b1 9l i | 2
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32. (a) Name and describe the steps involved in the technique widely used in

forensics that serves as the basis of paternity testing in case of disputes. 5
OR
(b) It is sometimes observed that the F, progeny has a phenotype that does

not resemble either of the two parents and has intermediate phenotype.

Explain by taking a suitable example and working out the cross upto F,

progeny. 5

33. (a) Bioreactors are the containment vehicles of any biotechnology-based
production process. For large scale production and for economic reasons
the final success of biotechnological process depends on the efficiency of

the bioreactor. 5
Answer the following questions w.r.t. the given paragraph :

(1) List the operational guidelines that must be adhered to so as to

achieve optimisation of the bioreactor system. Enlist any four.

(i1) Mention the phase of the growth we refer to in the statement

“Optimisation of growth and metabolic activity of the cells”.

(ii1) Is the biological product formed in the bioreactor suitable for the

intended use immediate ? Give reason in support of your answer.
OR
(b) (@) ‘EcoRI has played very significant role in r-DNA technology.
(I) Explain the convention for naming EcoRI.

(II) Write the recognition site and the cleavage sites of this

restriction endonuclease. 3

(i) What are the protruding and hanging stretches of DNA produced
by these restriction enzymes called ? Describe their role in
formation of r-DNA. 2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023

SUBJECT NAME BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/5/1)

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-X, 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.
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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.

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 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 (O)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: 57/5/1]
Maximum Marks:70

Q. No. EXPECTED ANSWER / VALUE POINTS Marks | Total
SECTION—A

1 (b) / Neanderthal man. 1 1

2 [ ()7 (A)- (), (B)—(iii), (C) - (iv), (D) — (ii). 1 1

3 (d) / Increase in antigens. 1 1
No correct option is available. 1 1

A One mark is to be awarded for attempting the question.

5 (d) / Mutualism. 1 1

6 (d) / Haemophilus influenzae: Blockage of the intestinal passage. 1 1

7 @/ gm?yrt 1 1

8 (d)/ 5’ C-T-G-C-A G3 1 1

3G A-C-G-T-C5"

9 (c) / 359 invertebrates. 1 1

10 | (d)/ A—(ii), B—(iv), (C) - (i), (D) — (iii). 1 1

11 [ (d)/ (i) and (iv). 1 1

12 (c) / X —Suspensor (2n), Y — Cotyledon (2n), Z — Radicle (2n), U — Plumule (2n). 1 1

13 (b) / Both (A) and (R) are true, but (R) is not the correct explanation of (A). 1 1

14 (©)/ (A)is true, but (R) is false. 1 1

15 (b) / Both (A) and (R) are true, but (R) is not the correct explanation of (A). 1 1

16 (d)/ (A) is false, but (R) is true. 1 1

SECTIONB
17 (@) Accept all values within 47+2 (years of age) 1 2
(b) Accept all values from 6-8 years of age 1
18 Calotropis plant produces highly poisonous, cardiac glycosides. 1x2 2
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Case | -Homozygous dominant

19 GG x g9
Green Pods Yellow Pods
G G
g |Gg Gg 1
g [Gg Gg
Phenotype: All green coloured pod Yo
Case I1- Heterozygous dominant
Gg X g9
Green Pods  Yellow Pods
G g
9 | Gg a9 Y
9 [Gg g9
Phenotype: 50% green & 50% yellow colour pod Yo
(@ (i) Nucleopolyhedrovirus 1
20 (if) Species specific, no negative impact on other plants / mammals / birds / fish /
non target insects, beneficial insects are conserved, useful for ecologically sensitive | %2 X2
area.
(Any Two)
OR
(b) Malignant tumor grows very rapidly, and starves the normal cells by competing
for vital nutrients, invades and damages surrounding normal tissue , shows
metastasis / spread to other body parts or tissues. 1x2
(Any Two)
21 (@) Thermus aquaticus 1
(b) Thermostable DNA polymerase remains active during the high temperature
induced denaturation of double stranded DNA / It is not required to be added every 1
time after denaturation in every cycle.
SECTION-C
e Vasectomy 1
22.
e A small part of the vas deferens is cut / removed, tied-up to block sperm Lxo
X

transport
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23

(@) (i) Identify all the approximately 20,000 — 25,000 genes in human DNA
(ii) Determine the sequences of the 3 billion chemical base pairs that make up
human DNA.
(iii) Store this information in databases.
(iv) Improve tools for data analysis.
(v) Transfer related technologies to other sectors, such as industries.
(vi) Address the ethical / legal / social issues (ELSI) that may arise from the
project.
(Any four)

(b) Caenorhabditis elegans / Drosophila (or any other correct example)

Yax 4

24

Before industrialization thick growth of almost white lichens covered tree trunks and
walls, from the mixed population of white and black winged moths white winged moth
survived and increased in number due to camouflaging, dark coloured moth were
picked out by predators and thus decreased in their numbers.

After industrialization tree trunks became dark due to industrial smoke and soot /
absence of lichen, dark coloured moth survived and increased in number due to
camouflaging, white winged moths were picked out by predators and thus decreased in
their numbers.

X6

25

- Emasculation : Removal of the anther from the flower bud before the
anther dehisces.

- Bagging : Covering the emasculated flower with a bag of suitable size to
prevent contamination of its stigma with unwanted pollen.

- Dusting of desired pollen on the stigma and re-bagging.

(Half mark each if only name of process Emasculation and Bagging is mentioned)

26

(@) Sporozoites (infectious form of Plasmodium) enter in the blood of human
through female Anopheles mosquito’s bite, sporozoites multiply asexually
(asexual phase) in liver, Red Blood Cells (RBCs), and form gametocytes in
RBCs of human host which are taken by female Anopheles mosquito with blood
meal, fertilization and further development take place in the mosquito’s gut
leading to formation of sporozoites (sexual phase), that are stored in its salivary
glands hence needs both host for its continuity.

Il

Y2 %6

I
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(b)

42 mark =7
When the mosquito g

1/2 Illafk bites another human,

sporozoltes are
injected with bite.

Mature infective stages

(sporozoites) escape from
gut and migrate
to the mosquito
salivary glands.

Parasite (sporozoites)
reach the liver through
blood

Mosquito
Host

2 mai
— oo
The pahrvpr«nhu-(-s

asexually in liver cells,
bursting the cell and
releasing into the

Human blood. /

Host @);.{;: s

Fertilization and
development take place

;ll‘l"l.hk‘ mosquito’s
z _ﬁﬁ@\&

Female mosquito
takes up gametocytes

with blood meal. GQ
Gametocytes

oo Female 2o, ®
oe Parasites reproduce
% asexuallv in red blood
Male cells
“
@ Y5 mark

Sexual stages (gametocytes)
develop in red blood cells.

OR

Balanced diet, personal hygiene, regular exercise / yoga, vaccination, proper
disposal of waste, control of vectors, maintenance of hygienic food and water, any
other relevant point

(Any Six)

Yo X6

Y2 x6

27

In bacteria toxin is produced in inactive form/protoxin, insect ingests it, protoxin/inactive
protein becomes active due to alkaline pH of gut (solubilize), toxin binds to epithelial
cells (of midgut) and creates pores, causes swelling, lysis and death.

¥ X6

28

(@)

(b)

Oxygen production, pollination, aesthetic pleasure of thick woods and flowers,
bird watching, mitigate droughts and floods, cycle nutrients, generate fertile soils,
provide wildlife habitat, maintain biodiversity, provide storage site for carbon,
provide aesthetic/ cultural/ spiritual values, any other relevant point

(Any two)

Philosophical or spiritual realisation that every species has an intrinsic value /
Moral duty to care for their well-being / pass on our biological legacy in good order
to future generations.

SECTION-D

29

(@)

e Incubation period
¢ Infected person may not take precautions during this period as there are
no symptoms of the diseases.
I

e Period of illness

Ya
Yo

Il
Yo
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e Number of microorganisms is high and can be transmitted via droplet

Y2

infection.
(b)
e Time period between infection and appearance of its symptoms. 1
e AIDS/any other correct example 1
e T lymphocytes 1y
OR
(b)
Antigen binding site Antigen binding site
Yox 4
Light™
chain
% s :
Disulphide bond
Heavy chain - [ %
% 3¢
e
C C
(©) _ _
e Period of illness Ve
e B lymphocytes / B cells Y2
30 (@) Gain or loss of chromosome due to failure of segregation of chromatids during 1
cell division cycle is known as aneuploidy.
(b) 22+ XY,22+0 Yo x2
(c) Klinefelter’s syndrome 1
Gynaecomastia/ feminine development, sterile individual, tall stature, overall | % x2
masculine development (Any two)
OR
(c) Down’s Syndrome: 1
Short statured with small round head, furrowed tongue, partially open mouth , broad
palm with palm crease , physical/ psychomotor/mental retardation , flat back of head , | s % 2
loops on finger tips , congenital heart disease , big and wrinkled tongue , broad flat face
(Any two)
SECTION E
@ () ( Meiosis)
Megaspore mother cell »Tetrad
2
(2n) lm> Vs
31 3 Mitosis without cell wall formation /< Degeneration of 3 cells
Free Nuclear division (one functional

megaspore left)

|
v
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_ (n)
(Cell wall formation)
8 nuclear stage » Embryo sac (7 celled 8 nucleated stage)

(i)
Chalazal end
‘Antipodals

o)
-----

(I 7—Polar nuclei x4
@& F— Central cell
: F—Egg
.".-..‘ O ©// ‘; Synergids
bk %y
Micropvlar end
(Any four parts labelling)
OR
(b) (i) After implantation finger like projections appear on the trophoblast called
chorionic villi which are surrounded by the uterine tissue and maternal blood,
these tissues become interdigitated with each other, and jointly form a structural
and functional unit between developing embryo and maternal body called 1x3
placenta.
(l |) Placental villi
Cavity of
Umbilical "-' : il Yolk sac
cord - I
with its
vessels
Yoax 4
Plu_g of mucus
(Any four parts labelling)
32 (@) DNA fingerprinting 1
Steps
i) Isolation of DNA Yo
i) Digestion of DNA by restriction endonuclease enzyme Y2
iii) Separation of DNA fragments, by electrophoresis Yo X2
iv) Transferring of separated DNA fragments to synthetic membrane such as
nitrocellulose or nylon. Ya
v) Hybridization, using labelled VNTR probe. Yo x 2
vi) Detection of hybridized DNA fragments by autoradiography Ya
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OR
(b) Incomplete Dominance
Snapdragon flower / Dog flower /Antirrhinum

RR X r
(Red) l (White)

Rr  (Pink)

Selfing

© O
@ RR Rr

Red Pink
@ Rr Rr
Pink White

Phenotype - Red : Pink : White
1 :2: 1

Genotype- RR : Rr: rr
1 2 :1

Yo
Yo

Yo

Yo

Yo

Yo

Yo
Yo

Yo
Yo

33

(@) (i) Optimum growth conditions :
Temperature , pH , Substrate , Salts, Vitamins , Oxygen
(Any four)

(ii) Log phase / Exponential phase
(iii)
e No

e it needs separation and purification / down-streaming process/ quality
control testing / needs to be formulated with suitable preservatives /
clinical trials.

OR
(b) (i)

() E-Genus
co — Species
R — Strain
| — Order of isolation of enzyme

Yax 4

Yax 4
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(1) Recognition site — 5 GAATTC 3’ Y
3CTTAAGS .
Cleavage site — Between G and A from both sides 72

/] I
S’éAATTC 3 1
3 ’CTTAA*G 5

( NOTE: half mark to be awarded for correct recognition site and half mark

for cleavage site )

(i) _ 1
e Sticky ends
e Sticky ends form hydrogen bonds with their complimentary cut Y2 x2

counterparts, this stickiness facilitates the action of the enzyme DNA 5
ligase.
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