Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)

Senior School Certificate Examination, 2025

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.

‘“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-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.

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

10

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

11

A full scale of marks 0-70 has to be used. Please do not hesitate to award full
marks if the answer deserves it.

12

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

13

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

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded on an answer.

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

Wrong question wise totalling on the title page.

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

Wrong grand total.

Marks in words and figures not tallying/not same.

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

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

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

14

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

15

Any un assessed portion, non-carrying over of marks to the title page, or totalling
error detected by the candidate shall damage the prestige of all the personnel
engaged in the evaluation work as also of the Board. Hence, in order to uphold the
prestige of all concerned, it is again reiterated that the instructions be followed
meticulously and judiciously.

16

The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for spot Evaluation” before starting the actual evaluation.

17

Every Examiner shall also ensure that all the answers are evaluated, marks carried
over to the title page, correctly totalled and written in figures and words.

18

The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head
Examiners/Head Examiners are once again reminded that they must ensure that
evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.
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MARKING SCHEME
Senior Secondary School Examination, 2025

BIOLOGY (Subject Code-044)
[Paper Code: 57/5/1]

Maximum Marks: 70

Q.NO. EXPECTED ANSWER/ VALUE POINTS Marks | yines
SECTION A
L (D) / Octamer 1 1
2. | (D) /i), (iii) and (iv) 1 1
3. | (D) / Ribonucleoside triphosphate 1 1
4. | (C)/Phenylketonuria 1 1
5 | (C)/1gA 1 |1
6. | (C)/(iii) and (iv) 1 1
7. | (D) / Numbat — Anteater 1 1
8. | (B)/ Chitinase 1 1
9. | (A)/Ttxtt 1 1
10. | (C) / A polypeptide of 24 amino acids will be formed. 1 1
11. | (C)/ Clostridium sp 1 1
12. = 1 1
13. : . . 1 1
(D) / Assertion (A) is false, but Reason (R) is true.
14. | (A)/ Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation 1 1
of the Assertion (A).
15. | (C) / Assertion (A) is true, but Reason (R) is false. 1 1
16. | (D) / Assertion (A) is false, but Reason (R) is true. 1 1
SECTION B
17. | (a)-Each antibody molecule has four peptide chains/an antibody molecule is represented as
Holo
-Two small chains called light chains
-two longer chains called heavy chains Yy x4

-1t has an antigen binding site at N end (amino end)
- It has disulphide bond between different parts of proteins or proteins of different chains
(Any four points)
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I

Yo x4
If correct disulphide bond is
e shown award % mark
Structure of an antibody molecule
OR
(b) - Ensuring availability of HIV free blood in blood banks
- Ensuring the use of only disposable needles and syringes in public and private hospitals
and clinics
- Free distribution of condoms.
- Controlling drug abuse. 72 X4
- Advocating safe sex.
- Promoting regular check-ups for HIV in susceptible populations.
- Preventing infection during blood transfusions in patients.
- Monitoring of pregnant women for HIV (Any four Measures)
18. | (a) - Diagram (ii) is the correct replicating fork Yo
- The DNA — dependent DNA polymerase catalyse polymerisation only in one direction, Ya
that is 5 —3’
- On one template strand with polarity 3'= 5 DNA synthesis is continuous and on other VA
template strand with polarity 5—3’ DNA replication is discontinuous.
(b) DNAligase 1
19. | (a)
e Amniocentesis : Some of the amniotic fluid of the developing foetus is taken to 1
analyse the fetal cells and dissolved substances.
e Misuse : Sex-determination of foetus which lead to increase in female foeticide 1
OR
(b)
« Gonorrhoea, chlamydiasis, genital warts, trichomoniasis, syphilis, genital herpes, Vot'/o
hepatitis-B, AIDS (Any two diseases) "y
e Pelvic inflammatory diseases (PID), abortions, still births, ectopic pregnancies, arre
infertility or even cancer of the reproductive tract (Any two complications)
20. | (a) Taqg polymerase Yo
(b) It forms overhanging stretches called sticky ends, which facilitates hydrogen bond | %2+%

formation with their complementary cut parts by DNA ligase.
(c) Escherichia coli/E.coli

Yo
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21.

(a) Fig species can be pollinated only by its ‘partner’ wasp species and no other
species, the female wasp uses the fruit not only as an oviposition
(egg-laying) site, but also uses the developing seeds within the fruit for nourishing

the larvae, the wasp pollinates the fig inflorescence while searching for suitable egg- 72 x4
laying site.
OR
(b)  Ecological pyramid of number.
Trophic levels
Secondary Consumer/SC 32 Birds
1+1
Primary Consumer/PC m insects
Primary Producer/PP E' Banyan tree
1 mark for correct Trophic levels
1 mark for correct diagram of Inverted pyramid of number
SECTIONC
22. | The signals of parturition originate from the fully developed fetus and the placenta, which
induce mild uterine contractions called fetal ejection reflex, this triggers release of oxytocin
from the maternal pituitary, Oxytocin acts on the uterine muscles and causes stronger Y X6
uterine contractions, which in turn stimulates further secretion of oxytocin, the stimulatory 2X
reflex between the uterine contraction and oxytocin secretion continues resulting in stronger
and stronger contractions which leads to expulsion of the baby out of the uterus through the
birth canal.
23. | * Disorder is Down’s Syndrome 1
* Symptoms: - Short statured with small round head
- furrowed tongue
- partially open mouth.
- palm is broad with characteristics palm crease 1+1
- retarded physical growth/psychomotor development/mental development.
(Any two symptoms)
24. | (@) BOD - Biochemical Oxygen Demand 1
(b)
e The amount of the oxygen that would be consumed if all the organic matter in 1 litre 1
of water were oxidised by bacteria.
e The greater the BOD of waste water more is its polluting potential 1
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25. | - Made crops more tolerant to abiotic stresses (cold, drought, salt, heat).
- reduced reliance on chemical pesticides (pest resistant crops).
- helped to reduce post-harvest losses.
- increased efficiency of mineral usage by plants (this prevents early exhaustion of fertility
of soil). 1x3
- enhanced nutritional value of food (eg. golden rice i.e. vitamin ‘A’ enriched rice).
- tailor-made plants to supply alternative resources to industries in the form of starches,
fuels and pharmaceuticals. (Any three advantages)
26. | (a) Three alleles Yo
(b) Co-dominance. Ya
(c) Yes, they can have a child with ‘O’ blood group Ya
Parents:  Father X Mother
Blood group: A B
g & 1 ; 1
Genotype: "1 (/2) Bi V(/Z)
WG B\
Gametes: | [, I\ IA/ i Yo x3
Children: 1A A I8 i (%)
Blood group: A8 A 8 0
217. e The Amazon rain forest is being cut and cleared for cultivating soya beans or for 1
conversion of grasslands for raising beef cattle which threaten survival of many
species.
e When large habitats are broken up into small fragments mammals and birds requiring
large territories, and certain animals with migratory habits are badly affected leading
to their extinction or population decline. 1+1
28 (a) The given type of pollination prevents inbreeding depression/ prevents loss of 1
fertility/promote hybrid vigour/ improve genetic variability
(b) - The plant will not show geitonogamy 1
- because in this flowering plant pollen release and stigma receptivity are not 1
synchronised/as the flowers are present on different plants.
SECTION D
29. | (a) (iii) Greater, Greater 1
(b) (i) Divergent evolution Yo
(i) Divergent evolution Yo
- both indicates common ancestry as in both cases cytochrome C is the respiratory pigment. 1
(c) (i) Convergent evolution: Different structures evolving for the same function and hence
1

having similarity.
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OR

(c) (ii) Divergent evolution: Same structure developed along different directions due to
adaptations to different needs.

30.

(@) 15— 16 years or Adolescence period (12-18 years of age)

(b) Clearing of forest / deforestation / Narco-deforestation / extinction of species / promotes
monoculture that will further lead to loss of

(c) (i)
e Inflorescence / flower tops / leaves / resin.
e Affects the cardiovascular system of the body/any other correct effect
OR
(c) (ii) - Erythroxylum coca
- Causes hallucinations.

SECTION E

31.

(a)
e Animals that have had their DNA manipulated to possess and express an extra gene
are known as transgenic animals.

e Areas of benefits 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 like study of complex factors involved in growth such as insulin-
like growth factor.

- Study of disease, transgenic animals are used to increase understanding of how genes
contribute to the development of disease like cancer or cystic fibrosis

- Biological products, transgenic animals that produce useful biological products can be
created and the products can be used to treat diseases like (2-1-antitrypsin) human protein
can be produced to treat emphysema / Rosie, produced human protein enriched milk
containing alpha — lactalbumin which is a balanced product for human babies or any other
examples.

-Vaccine safety, transgenic mice are being developed for use in testing the safety of
vaccines before they are used in humans like transgenic mice are being used to test the safety
of the polio vaccine (or any others example)

- Chemical safety testing, transgenic animals are modified to carry gene which make them

more sensitive to toxic substances than non-transgenic animals so transgenic animals are

exposed to the toxic substances and the effects studied (Any four points)
OR

(b) - Vessels or large containers which provide optimal conditions to produce the desired
product.

- The stirrer facilitates even mixing, and oxygen availability throughout the bioreactor.
- Air is bubbled through the reactor to increase the oxygen transfer area.

- It has foam control system, a temperature control system, pH control system, salts,
vitamins, sampling ports so that small volume of culture can be withdrawn periodically.

15+145

1Hh+15

15+145

1Ho+15

154145

Yo

Yot 1o
Ya

% X6
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I

Vessels provide optimal conditions (%2)

has foam control system, a temperature %10
control system, pH control system, salts,
vitamins, sampling ports (% x6)
stirrer facilitates even mixing, oxygen
availability (% + %)
Air is bubbled through the reactor to
increase the oxygen transfer area &
(%)
Sparged stirred tank bioreactor
(Marks to be allotted if the key words are depicted in the diagram in lieu of explanation)
32. | (a) (i) When resources in the habitat are unlimited each species has the ability to realize fully
its innate potential to grow in number, the population grow in an exponential or geometric 1 X3
fashion, It results in a J-shaped curve when we plot population density in relation to time.
(i) dN/dt = (b — d) xN / dN/dt = rN / N = Ne "
r = intrinsic rate of natural increase
N = size of the population Yo
b = birth rate
d = death rate
(iii) Exponential growth curve 1
V2
: V2
; 1Y%
é
Time ‘yz
OR
(b) (i)- Within a region species richness increases with increasing explored area, but only up 1+1
to a limit
1

(i) log S=log C + 2 log A/ S = CAZ
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(iii)

T Yax4
%
£
=
k4
5
33. (@) (i) Embryo of a monocotyledon seed has one cotyledon called scutellum, situated towards
one side (lateral) of the embryonal axis at its lower end, the embryonal axis has the radical
1
and root cap, enclosed in an undifferentiated sheath coleorhiza, The portion of the embryonal /2 X0
axis above the level of attachment of scutellum is epicotyl, and a few leaf primordia enclosed
in a hollow foliar structure the coleoptile
/
Scutellum (‘/;)
(Vz) Epicotyl ’
A VCUICOPHIL' (VI) ]/2 X6
\/‘y Shoot apex (%)
%— Epiblast
\ adicle
::nol Ll‘ap (yz)
Coleorhiza (yz)
(Marks to be allotted if the key point are depicted in the diagram in lieu of
explanation.)
(i)
e Some of the Nucellar cells surrounding the embryo sac start dividing, and protrude 1
into the embryo sac and develop into embryos.
e Apomixis/Polyembryony 1
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OR
(b) (i) - Rete testis, The seminiferous tubules of the testis open into the Vasa efferentia
through rete testis

- Vasa efferentia, leave the testis and open into epididymis located along the posterior
surface of each testis

- Epididymis, the epididymis leads to Vas deferens
- Vas deferens, this ascends to the abdomen and loops over the urinary bladder.

(if) FSH acts on Sertoli cells, stimulates secretion of some factors which help in the process
of spermiogenesis (which is a part of spermatogenesis).

Ho+15

H+15

Ho+15

1/2+1/2

H+15
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et QYT
35 & MU
(Faer araf® dR gfaafda sgar & fAv)
Hfraw Tper wféfhae wdiam, 2025
e &1 @ Shafaaer (R F15 044) (9T 13 57/5/1)

AT fAdar-

1

T SeAd © foh 3FAIGART & aredides 3R T Hediched H HodTehdd

qIH AgcaqoT Ufhar g1 Hedised H Th SIEr Yl Teldr ik FoAEad Yt
X bl § S 3FACarT & $fasy, fAeT womel 3k freor a2t i

T T Fehell g1 ITelicrdl @ T & AT, T8 3 fohar orem ¢ &
Hediehel Y& el I Ygel, 3Tl TiC Hedichel fGenfarcelt i eae @
UGelT 3R FHSTAT AR

MY, FhT T HeAlehad HR &S 3T U3l & Farera gl fordr off
E T STIdT I SHHT olleh gled A TIET JOTTell el & 3R Tehdl g 3R
@l 3FAeart & Shias 3R wfasy = wenfag s Fondt &1 39
shifa/eedrast & fret &t ot arsm e, et af¥er 7 gifia & 3k
AR gF/a9drse e & ouar a5 3R 3t & [_ffes &Haar &
ded HRATS & IJHDPT F THhaT &

Hediehal 3eho! Aotall A QU a0 AT & TR fohar ST g1 Jg foner
I 3Tel eITEdT A7 R 3T fAUR & 36[AR ¢l fohar S anfge|
37eheT TNSTAT T HBS F UTeled fhaT ST AT 3R anffss & I grelaT
ferar ST =fgul T, Hedrerd ad TAY, ST 3T AdAdd Fa=Ir AT
AT W IMTRA 8 3R/AT AR 8, 3Rl Hediched 3oTeht el & T
foham ST @erdT § 31T 3R 3¢ 3T 3 ST Su| Fam-XIl #, Jegar
MR el Y&l &l Hedlehel A AT, FYAT fGU T 3T H FHSI Hl
T ¢ AR MG 3T 3t AIotelm § 78T & olfohed 3FAIGAR SaRT Hel
JITAT F IUEAT HT IS g, ar o 3T 3w G I TRl

3fehel AT & 3R & AT dhdel T a0 Hou foig &

A Faer feen-Adet v gwfa & § 3R qof 3o 71 &1 o f e
siffeafad g wadl § 3R afe sffeafea @ §, o f@gd 3 degar
fer s =R
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T G087 I Gl &7 Tcdeh Hedidhelehd! GaRT Hedidhel dl g Tgoll
qrg 3R GRS P deAT TIfRT, dIfch g FiArRad fohar s @k R
3ol Arofell H QU 710 ARl & TR Fedeher fhaT aram §1 I IS
ferar &, o faaR-faad AR ==t & a1g e glar AU Hodrhed &
foT AY I gREARIV hae Ig ARG = & 1 & el 6
AN Hediehalhd 13 & 3Hehel H IS Hecdqul Hewldl A8 &

HodTehetend! STgl 8 3T |ET &, d81 (V) REAT Sierl aTad 3 & fov
CROSS 'X' 3ifehct fohaT ST WIRT| HodTehelehcll FHediohel Hid HHAY
HEY (V) TGT sTor, TEH Tg I B § F IW W/ § 3R S 3w
el AT AT §1 TE TIH A AT § SN Hedidhsahal a7 ¢l

gfg forely geat & omer §, o F9AT 9AS 01T & AT I8 R 3w &1 g
& fafdiest amlt & foIv fqU a1v 3ipt 1 a9 Hel har S =@igw 3R«
81U & Aol & forar s anfew 3k ox forr s anfewl saer ey
O grefeT fRam &1 gehar B

afe fordY U & HIg HET AGT §, aF 3 S0 g1 & HAlfold & U I
IIfgT 3R BT ST ART| SHAT T&AT F Greled AT fhaT ST ToheT g

gfe fordy o & e 3faRea v &1 varg Far &, ar 310 3 &
1T 9T F 3TN NI @M ST A1feT AR ga 3 & "HiaRaTd
gl dAlc & 1Y ThRR T SI=r Aifgu|

10

I & T THE & TIU HIS 37 G dIer S TRV 58 hael Th
IR &f3d fhar e anfeu)

11

0-70 37l & qOT JATA I IUJNT HTAT M| HUAT GOT 3ih &4 H Fohrar
o &Y IfE 3R g8 AT B

12

Tcdeh TdETeh @l TR §9 ¥ W H "l & U Hediehed SR el
BT &, 31T wfdfee 8 u¢ 3R e favat # gfafes 20 3o giedensit
3N 3= vt & gfafest 25 3R qRAHBIT 1 Hedihed HET giar &
(Faazor Tate feanfadert & fou arw &)

13

FATEa &Y fo 317 31cdla & qdeTs cary & g HeEATAEd AT
YR T Jfear 7E A g -

o 3R YRRdHl H IR AT 3Hh HET HT Hedichod T =T BT

o f&dl 3TN & AT feU a1v i @ 3if¥ 37 &l

o fHdT 3T W U 1T Al T el AT |
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o 3R GREAH & 37eT & Ueell & MNYH Yo& G 3iehl T el TATATT|

o M¥H g6 W ITAd TR & IJER e |

o MYF gss G &) T & el I el AT

° dloida-lcilfl;(’ll

o ral 3R 3T A 3F AT FAG WA/FAT g gl |

o IR GREAT { JHehl T 3iicTellge [WEPR FT & Ield FUTACHOT|

o I @ W & T A MAFAT v aram g, ofehet 3 €T few 1w g
(GARTT X & @€ e 7% @@ AR Tose &7 § T fovar =
gl TE Hao T G gl AIRT| ol 3R & v verg & @y o
T 8

o 3TR I JTET AT U fFE T 3R a1 1ol & &9 A Rafgara forar
AT AT, olfhe] IS 37 IgT [T =T AT

14

3R GRS &I Hediehe ld TAT Il IR G g & T arm
ST &, dF 38 % (X) & ®9 7 Rffaa far smer afke 3R =7 (0)
3® fGu ae @nfeul

15

1S §f IR-Fediehat oeT, MYk Yo G 3Hehl & & o ST, AT IFAIGAR

GaRT IdT ofaTs Tré’gw IE Hediched H H o Tl ST & ATg-|qry
1S T gfassr 1 & e ggarwett| safae, @ wefadr Fr gfdser #
ST @ & T, Ig T & Sl Sirar § fo et & aaueides

3R fagshqol alih & drefel foham Sv|

16

TRIETehT I AETdsh Hedithel Y& I T Tgol "FUIC Hodihe & T
frenfader & o v anfadart & aRfEa gr aifRuy

17

T qlietsh Ig it ARTd e o @ely IoRT &1 Hedishat fohar aram
g, 37l 1 MYh go& W of ST AT §, WEI &1 & e fohar a1 g
3R 3MiepsT 3R ereal A for@r a2 g

18

3rigar fAeiRa NAfder e & $eTare W I 9 3T Recarr &
TICIehIAT U hiat & §eha & | Hefl TiaTert/3ToR AT glietenl/HET
TeTehl @l Teh IR Y I feelran Sirar § 76 3 I8 giaad & fh
Hedlehel Yedeh 3R & AU 37 Al & T a0 Hox N3l & 3R
TE&r & fohar e gl
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e VSTl
Ieaa] ATeAfAS g qdiam, 2025
e s (YT #:13-044)
[QUT +1S: 57/5/1]

Fftwad 3F : 70
wH S SUET I / g 3idb
gus &

1. | (D) 1 3ifeFem

2. | (D) 7 (i), (iii) and (iv)

3. (D) / TG FAAATSS CBHIEHT & &N

4. | (©) 1 ¥R

5. |(C)/IgA

6. | (C) / (iii) and (iv)

7. | (D) / AFde-diE@R

8. | (B)/ #rEfeaer

9. | (A)/ Tt xtt

10. | (C) / 24 WA= 3Fd o TlUTCISS Foiam

1. [ (C) | FeleiB3ga &

12, ... .

(A) /|l |
13. (D) / 3fAFYT (A) TTTd 8§, Wed FRUT (R) Fel &
14. | (A) / AfFRYA (A) 3R FROT (R) gl TT & AR FROT (R), 3fFFIA (A) FHr
e SATEAT T g
15. | (C) / 3ifeh¥eT (A) Tl 8, Wed HRUT (R) el &
16. | (D) / 31t (A) T §, Weg FROT (R) TET T
gus g
17. | (@) - 9 iRl 3] # IR 9eerss J@arl giar o/ il @l Hol, & &9

H T ST g
- &1 BIE @AY ST oY WAV FHgellcl o
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- & 37 J@el ST & JWATC Shgelll! &l

- 3HH G 3FT & N Y ) gfase s46 T 8iar gl

- SHH SISHEHISS Sies a1 AT 3R el godhl Wl AT 398 & SiIsd ¢l
(F§ TR Juie)

I

ufasts U TIT

;Egmggm Er g ar 3k (1) feam

AYar

(@) - T S & IFd HT TAINSAT @ FHFd HIeAT

- et 3R S sregard AR Fafast # daa s
(fBraowen) gear 3R ARG & &\ & o8 Svsah cqaedr e

- HSIH HT HoA fIR0T

- 39T o YA Al AT el

- RieTT dieT daEr i RAIRer wer

- GATE! FATSE AT FHRS GIYeleled H wasned & fav f@afda s
Serar e

- 3Fd 3R IR 3cUmel & 3T F SRS THAUT FY Akl

- T3Sl & v et Afger i ST Her (¥ IR 3919Y)

15x4

15x4

15x4

18.

(@) - Fo= (i) Sivetv gfasfa & gfasfagsr & @gr afef=eT ar Hwqor §
- STAT R AR AT ITelIAST geiehed dhael Toh Gam 5" & 3
(5—3) & 3T 3ART T ¢
- 355 ¢adr dlell ¢FCele T o8N W Yfdehd Tl &l Il § SIefeh
ga@d @R 53’ ¢adr aret FAT W AE HAA. gl L

(@) IBTAT TSIt

1,

1,

%)

gz
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19.

()
o UHAARIRAY : vA3NRS geF # g gerdt g fashrasier oot
FIfRAATHT 1 [F2ewor Far Srar g1
o GRUANET : ¥UT &I Sire folaT TRV&TOT o hRUT ATCT 0T &A1 T Tl Fé
g

HYar

o ol AT MAIRET, Afhfow, gdid, Seferen aRad a1 Sersfee gdt.am,
FATATSTCT, TRPATA, oifdleh HER, IhaAT-dl, TT IS A/vsH
(F1F & (M)

o ANOT-AMYST T AT G S I, IHUTA, FARNY ST H, IEATTelh FeH,
SEIAT 37YUAT Selel AT T FET g TohaT Bl (FE 3 Afeeram)

1/2 +1/2

1/2 +1/2

20.

(F) & TiferdAT

(@) 9cd gl # Jeldl Horra FAerd § [Seg Rafdr ar e G #gd &,
RrafRar (Redn) T 3me @@ ¢ 9fasT & @ gisgiel ey AT dies
FATT &

(3T)  TARTBIT Flells/ & Fleils

%)

1/2 +1/2

Y2

21.

(F) 3R ST Shael 38 TRy a¢ i afa ¥ & AT & vl &
gl Sfa & AET, AT 9 BT H A Fhael sAGIT (37 &) F T
P 3 ol ¥, afeeh Gl & MR & qaf B T At A Raw (@) &
dIvoT & foIT 9T T §, 38 & & AU 3uged e T qener axd
§U &Y 3SR SUShA AT SAFARAH T I H &

AYar
(@) T & WAs
Yo7 FX
gfadaes 3usierar / sc 32 el
rAfAE 3UHTEFA PC 20 i
9rUfA® 3cqigen / PP m T AT

15 x4
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1 3% TE 9V TR & foIw
1 3% &AT #T 3ecl AT & gy ”T & fov

1+1

¥us 91

22.

gHa % T ha qOifasfad 7 vd 3R & 3cdeot g1 &, S god (A15e3)
AT ThTeAr I GRA A § TSI 797 3eatuet gfdac a1 hreer soerr
YholeFd FEd §, I6 Al TV 3 @ HFNAf@T & Fehea 6T foam &t
i FaTdT 8, 3iferdiaf@e sme 9 W R Har § 3R 9% R SR-
SR @ T T gl oI 8, TR Hepwel e i@eT & 3t Haor
I 3ECIAd T 8, AT Tpaail qUT eIl §ia & & AR
3edIveh gfdac & HRUT Ig Hpelel o & AR giar Sl & 589 Ry &7 &
AT SefeT ATl GaRT S8 3T AT &

1, X6

23.

o WU - el IfFd BIC Hig R BIC M AT &1 gar &
SIH H @I giar g
He JHifF §T & ol Gar &
iEr gl 7 3ifHeneIOe dice dier giar g
ARARH/FA: Wb IT ATSHIAC/ATATIS FHMT IaEey | ¢
(F$ ar waTon)

1+1

24.

(@) o 3 3 - SrAhHR TS 3ATS
)
o & 3 & ifeRloleT &Y 3W AMT A FEHT AT § ST SaT] ganT T
MeX urelt 7 3R Fefae geredt fr @uad w0 37¢ diga a &
o S FA-STel @1 A1 3T I 3Tk g, T SHDT YGNOT &TAAT o 3feeh
gt

25.

- 37919 idal (38T, @I, ofaul, ™) & 9fd 31Tt Afgso] ®Helr 1 Hafor
- A TIh NEdhatTeehl X HF HAIRAT war (fsswarei-ufoaridr wae)
- TS YN Bl ATl (3TeaAT1G) Thdll T HH Flel H HGMIH

- giel gaRT @iesl 39T &A1 # Fefer (Ig 2Mer T IaXAT HATYST T Jehel
e)
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- @ieg Yerdf & "IVt FX H gefe; 3ereiond—faeiide T §Hey e a1 1x3
IMesed TSH
- desihel Gl & fHToT 7w § 98 dehfeus qameEl & &9 A e
A aqar, $ua g Avely geraf & gt Hr s (¢ ofeT wme)
() dieT 3Teliel 1
26. | (@) Hg-gHATAdr Ys
(a1) &I, 3eTeh TN 1 B a9 ‘O’ g1 Fehell © Y
Steteh dIér AT Rrar
TR ot A :
mis)  Bio()
W 1A) (i 18) (; 1/2)(3
farer &1 R @t 1A1° >l‘~i ' 1B Qi (%)
Sheers A8 A 8 o
27. o A FUI-Gel I AT T Tl dUT AR & AREMET & foIv Feas| 1
ww%w%ﬁ@wﬁaﬁ%oﬂqdﬁudu5c4d§34T
el
o« S AT fRareerdl qanT 9% ATl F SIe-oIe wWst A fased ¢ foar
ST & d9 9T Taaenial 3R aférat & 31 3mara arfge aar garar
T AHY TIHG dTel F© WO g TRe Yenfdd gid & orad gAfse
(ATqelereT) # AT Bl &
() AT T REUT & Hlea®q Joleded H 3Hed: Tolelel oA &Il &
28. | zafow & 718 WeTor fAf 3ed: USieded 37aeTHT F Uhdl g/ ToToldd 1
&TAAT H AT A Ahdl g/ T 3T AT gATHT &l Jgrar Sl &
(@) - 38 YR & IO dred H FATAYSH TRET0T 6T g Fehell | 1
- Fifeh TRET HGHTFT UG dfciehlar AETaT FHebIolh 6 Blcll o, 1
geq fafdes diul o §
Hus g
29. | (%) 3=, 3= 1
(@) (i) 3ERy fawr &
(ii) 3rTEmy e 7
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- Gl HATT o1 WO &1 Hebhd &l ¢ Fiteh aleil el # HIscishiA-H
aHA guleh (TeTe) §|
@) (i) I e v & FF F v [T g arel Affie ExT=rT 31
gqfAT FHAATT g

AYqdar
(1) (ii) ITERY far: T & T fAffeT AaeTRAT & ool & HROT
fafdesr feeamst # Asfd g3

30.

()15 & 16 a¥ I7 fheRm@EdT (12 ¥ 18 av)

(@) Tt FT FerS [ AleHod [/ ANH FelleHelsT / S fafaedr i aifd / Tg
Tehol BHST 39Tl & dGIaT &l g, i 3T ol Sia fafaerdr & sJehareT &
FROT T (FS TH)

(3 (i)
o USUHA (SFAIRGR)/Geil & eMs/afanre ar e
o WR F gE-aRH dF AT FIEA-deper AEeA F wnfaa wa €
3rgar
@) (ii) - TRYUITZTH FlpT
- 3t AT A AU A1 AT g S §

yus s

31.

()
o WF ST ook AuaAT # gREres gann T AfaRed (sl s
AT BT § Sl 3Tl ofaT0T e hicl § 38 IRoidl Sid Fed 8l
o 3T & &7
- AT R AT g e —aRelid Sigai @1 AT faaves @ gw
YR AT AT § ToeTd SNl & 901 9 gd4er R & 9y g 9=
FRIT 9T USoY dTel THTAT T 37eTTA FAT ATdr § S Qg & srelier
SfedT R SA-gGidlel &l e [dprd RS &1 HETT|
- QAT I HEGIA, AlAd A & AT JQ-HaR, YET WaAgar a1 {Eds
IS, FACAUS MY T TfeoTail g IR oA 3Tl &

e+,

Yotz
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- Sifdeh 3cdTe, YRSNET i St 39AEN Sifdeh 3curg &1 AT aa § 3
ANTAT & 797 (STaAl) T 93T W § o AT 3cure & F&Aor & aver o &
S AT WERT (3TewT-1 TafeTdld) $T 39T ShRAAT & faeeT & gidar
/IRSHET I U ATd W HYoeT g8 (2.4 ATH Ui eex) wree fohar aram

- &rhT GRET, &bl T AleTd T TANT A § ggol ik T JR&T ST &
T uRGldr gt @l fashf@d fhar aram § i Siferar e &1 geet sita & faw
ARidT Tt o 3T fohar S g &

3iasre] gerdt & i fadesTelier s § Siafeh Iareiar St & oar wgr

& URGidr SI3i @l 3TfaNTe] Yerdf & Hush # oflel & §IG Use dlel THIET Al

g fhar S g (g IR 39I9N0)
3rgar

(@) - TARTFR Th Toiel & FA ¢ S 341G I & T, 3eJehorcdd
aRfEAfAar 3ereyr &ar g

- faeiEs 3iTardioleT 3UdsHdr d, 3T% THHUT &l HIH - &

- faheTd: gaT Jodd & T A dRIRUFT H Al ST Fohll &

- Ruerexr & zmer [@FF01 J9, a9shA @IFor 99, dieg @907 J9, o9,
faarf@s, gfdaas gear oo giar § e §ade i 98 AT 9AI-9A W
IGEICIRE IR Co S

1

A G & (1/2 x6)

s TR 3Ucsdr g 3T% fRsoT
&aT Jolaol & ¥ H T HIA FA & (1/2+1/2)
IRNTaeT #F S o

F@har g (1/2)

1/2 +1/2

1/2 +1/2

1/2 -|-1/2

%)

1/2 +1/2

1
15 x6

12x10
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32.

(@) (i) 3Tedd: IaE H 9 A AT g § ar I Sfd # & H
FEfd FT Hehel I IHTeA STedolTed AfFT T G RE 3HTHT FeA h ATAT gl
g, a9 GaEfSE WardidT I TFHNATRRIS 372aT SAfAdT saafewd o &
e Al §, 519 GATE ©elcd A FAT & el A INTAT X ¢ dr sqe
TS J- 3R & d g.

(i) dN/dt = (b - d) xN / dN/dt = rN / N, = Noe"

r = Wipfde gefdr Fr sdieoisd oI |

N = AT &I ITHR

b = S«H T
d = 7 R |

(iii) =RETTRT gefer ash

()

2
L

|
:
t

ma — (%)
JYdar

(@) () $o QAT T, Rl &7 1 ST T H=avor &1 & HAT de= &
1Y TG gl

(iYlog S =log C + 2 log A/ S = CA?
(iii)
(%
I

£
¥

1 x3

%)

%)

11,

1+1

15 x4
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33.

()

(i) TheISTIAI-3{0T H dhdel Teh dlodT BT & [l Theold AT Jeresh FEd &,
S HUfT 38T & TFH R (I FI HR) RFUd gar §, 9% fger Y w
oM 31eT & U IMellhR N Hel HTEROT U o= fasifed o @ g gl &,
S IfRRTSST a1 HelTR el FEd &, THEAH F fsld & R & IR iy
3767 o HET Y ASTHAARE FEd g, devAdRe H g MY U o i
e (3Te) 9ot gl § S Ueh WIGeT-qoiiy ETualm 1 e ¢ 5 oiepeeier
FEd &l

/

THEAH (M) (V%)

ot (%)
wE M (%)

‘ %S/%HW e ()

(ii)
o YUTRIRT (IC) & I U HT FT Aolis FHIiAh HIRAST TSI gl
STl § 3R SquTeRter # Siewtdl A1 9igs gl § 9T HUT & & H fAfad
gl STl § 30 YR FI ganfadl # s fiis # 3 T g 2

o 3T/ SgUTC

AYar

(@) (i) - gwor Afereprd a1 ¢ fFeH, guoT HT Yeholeich ATAhIT FYOT
ATIPI3T & ATCTH § Yeharigepi3il & Gerel &

- sk AIfRHIT AT AT SHIRAAT, T YshaTfgehT JHOT & T g
A gorch § S Ycds guoT & 999 Hcdg W e gl &

- Jiftrguor a7 TRfEEfAw, RgWor hags & 3R ded &

- ehaTgeh IT T SHIF, Yshdleeh e HT 3 FW e 8 3R
FIARD & IR & IR T F&1ar gl

(i) T TH T Fefell HIRAAB, T HE AT § AR & gehl & FaqoT A
38T YT §, ST YEPIUTSlelel hT UishaT H HGRIAT & &

1,x6

1,x6

1/z +1/Z

1/z +1/Z
1/z +1/Z

1/2 .|-1/2

1/2 +1/2
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