Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025

SUBJECT NAME BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/5/2)

General Instructions: -

1

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

“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.
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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.

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.
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: 57/5/2]

Maximum Marks: 70

Q.NO. EXPECTED ANSWER/ VALUE POINTS Marks | Jou
SECTION A
1 (B) / Euchromatin 1 1

2. | (C)/ (i), (iv) and (V) 1 1
3. | (C)/ Sequence Annotation 1 1
4. | (D)/aa 1 1
5. | (C)/ Thymus 1 1
6. | (D)/ Autogamy, but not Geitonogamy 1 1
7. | (D) / Lemur — Spotted cuscus 1 1
8. | (B)/Lysozyme 1 1
9. | (A)/a-(ii), b-(iii), c-(iv), d-(i) 1 1
10. | (C)/ B- galactosidase 1 1
11. | (B)/ Aspergillus sp. 1 1
12. | (B)/30% 1 1
13. ) ) ) 1 1

(C) I Assertion (A) is true, but Reason (R) is false.
14. | (D) / Assertion (A) is false, but Reason (R) is true. 1 1
15. | (D) / Assertion (A) is false, but Reason (R) is true. 1 1
16. | (A)/ Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation 1 1

of the Assertion (A).

SECTION B

17. | (a) Taq polymerase V2

(b) It forms overhanging stretches called sticky ends, which facilitates hydrogen bond | Y2+

formation with their complementary cut parts by DNA ligase.

(c) Escherichia coli/E.coli 1 2
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18. | (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)
e Gonorrhoea, chlamydiasis, genital warts, trichomoniasis, syphilis, genital herpes, oy
hepatitis-B, AIDS (Any two diseases) 2Tz
Pelvic inflammatory diseases (PID), abortions, still births, ectopic pregnancies, infertility or Dl
even cancer of the reproductive tract (Any two complications) 72+
19. : : : . :
(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 v x4
(egg-laying) site, but also uses the developing seeds within the fruit for nourishing the 2 X
larvae, the wasp pollinates the fig inflorescence while searching for suitable egg-
laying site.
OR
(b) Ecological pyramid of number.
Trophic levels
Secondary Consumer/SC 32 Birds
Primary Consumer/PC 20 insects
Primary Producer/PP \i‘ Banyan tree
1+1
1 mark for correct Trophic levels
1 mark for correct diagram of Inverted pyramid of number
20. | (a) - Diagram (ii) is the correct replicating fork Va
- The DNA — dependent DNA polymerase catalyse polymerisation only in one direction, Y
that is 5’'—3’
- On one template strand with polarity 3’— 5’ DNA synthesis is continuous and on other Y
. . , , . . . . . 2
template strand with polarity 5’—3’ DNA replication is discontinuous.
1
(b) DNA ligase 72
21. | (a)-Each antibody molecule has four peptide chains/an antibody molecule is represented as
HzL,
-Two small chains called light chains
-two longer chains called heavy chains 1 x4

-It 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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1

(Vz) Heavy chain
If correct disulphide bond is

c 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.

- 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)

% x4

Y x4

SECTIONC

22,

e The Amazon rain forest is being cut and cleared for cultivating soya beans or for
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

23.

(@) Three alleles
(b) Co-dominance.
(c) Yes, they can have a child with ‘O’ blood group

Parents:  Father X Mother
Blood group: A

B
Genotype: A (%) psj (A)

Gametes: (IA) (i ) (1B)(j

Children: 1AB 1A 1B i (%)
Blood group: A8 A 8 0

V2
V2
Y

% X3
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24,

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 uterine
contractions, which in turn stimulates further secretion of oxytocin, the stimulatory 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.

% X6

25.

(a) The given type of pollination prevents inbreeding depression/ prevents loss of
fertility/promote hybrid vigour/ improve genetic variability

(b) - The plant will not show geitonogamy

- because in this flowering plant pollen release and stigma receptivity are not
synchronised/as the flowers are present on different plants.

26.

e Sickle cell anaemia or Thalassemia

e |tis determined by alteration or mutation in the single gene, these are transmitted
to the offspring on the same line as studied by Mendel in garden pea, Mendelian
disorders can be traced in a family by the pedigree analysis.

(Any two points)

e Itis transmitted from parents to offspring when both the partners are
carriers/heterozygous for the disease.

Yo+l

27,

(a) BOD — Biochemical Oxygen Demand
(b)

e The amount of the oxygen that would be consumed if all the organic matter in 1 litre
of water were oxidised by bacteria.

e The greater the BOD of waste water more is its polluting potential

28.

- 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).

- 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)

1x3

SECTIOND

29.

(a) 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
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(© ()

e Inflorescence / flower tops / leaves / resin. 1
e  Affects the cardiovascular system of the body/any other correct effect 1
OR
(c) (ii) - Erythroxylum coca 1
- Causes hallucinations. 1
30. | (a) (iii) Greater, Greater 1
(b) (i) Divergent evolution 3
(ii) Divergent evolution 3
- 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.
OR
(c) (ii) Divergent evolution: Same structure developed along different directions due to 1
adaptations to different needs.
SECTION E
3L (@) (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
and root cap, enclosed in an undifferentiated sheath coleorhiza, The portion of the embryonal
1
axis above the level of attachment of scutellum is epicotyl, and a few leaf primordia enclosed 2 X6
in a hollow foliar structure the coleoptile
/
Scutellum (%)
(1/2) Epicotyl
7(f<\|coplilc (%)
¥ x6

i Shoot apex (13)
/— Epiblast

Radicle .
Root cap (/Z)

—— Coleorhiza (Vz)

B\

(Marks to be allotted if the key point are depicted in the diagram in lieu of
explanation.)
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(i)

e Some of the Nucellar cells surrounding the embryo sac start dividing, and protrude

into the embryo sac and develop into embryos. 1
e Apomixis/Polyembryony 1
OR
(b) (i) - Rete testis, The seminiferous tubules of the testis open into the Vasa efferentia 7t
through rete testis
- Vasa efferentia, leave the testis and open into epididymis located along the posterior Vil
surface of each testis
- Epididymis, the epididymis leads to Vas deferens Vot
- Vas deferens, this ascends to the abdomen and loops over the urinary bladder. VatYs
(i1) FSH acts on Sertoli cells, stimulates secretion of some factors which help in the process of| %2+%2
spermiogenesis (which is a part of spermatogenesis).
32. (@) (i) Bacillus thuringiensis produces protein crystals during a particular phase of their
growth, which contain a toxic insecticidal protein, Bt toxin protein exist as inactive 1x3
protoxins, to get it activated alkaline pH is not available in the bacteria.
(i) The proteins encoded by genes Cry 1Ac and Cry I1Ab controls the cotton bollworms, )
these specific Bt genes were isolated from Bacillus thuringiensis and incorporated into
the cotton plants.
OR
(b) (i) ‘a>-ampR and ‘b’ - tet® Yotls
(i) - Enzyme B-galactosidase helps to differentiate recombinants from non-recombinants on
the basis of their ability to produce colours in the presence of chromogenic substrate
- Selection of recombinants due to inactivation of antibiotic resistance is cumbersome 1+1
because it involves simultaneous plating of two plates having different antibiotics.
(iii) - Cloning vectors are used to make multiple copies of the desired DNA / gene 141
- They are used to transfer gene of interest to the host cell
33. | (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 4 x3
fashion, It results in a J-shaped curve when we plot population density in relation to time.
(if) dN/dt = (b — d) xN [ dN/dt = rN [ N = Net 1,
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r = intrinsic rate of natural increase
N = size of the population

b = birth rate

d = death rate

(iii) Exponential growth curve

NN

Vs

Population size

Tu'neyz

OR

(b) (i)- Within a region species richness increases with increasing explored area, but only up

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

bz

Species richness —s

Y

1

1+1

Y2 x4
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3Thel QST
H31¢ q MUAT
(Fae TaR® A gfeafT sgair F @)
e Ter wfefhde adiem, 2025
g 1 A1 g [AAe (YT #15 044) (AR S 57/5/2)

AT A&9:-

1

39 ST & o 3FAIGaRT & areaides 3 HEY Hedishe 7 Hediched G
HgcaquT Uk & | Hodiche & Teh SIEY AT TTercly 78R TATATT YeT T Tehcll &
ST 3FATGaRT & s, fRIeTr yomelr 31} fragor <Y r ganfad #H T 8|
Tt & s=et & foIw, Ig 3R fana ST § 1 Feienet & ¥el & Tga,
3TeR! TATIC HedidheT TGRTTAERIT &1 €T / TgaTT 3R FHST A1l T|

fohT T FoATohat HR g 3 Tgof3it & FafercT & | fonell 8fy og & STtar at
ST olleh &leT I ILTETT JOTell JedT & 3R Fohdl! & AR ATl 3FAIGART o Siidel
3R #1fasT F gafaT FT Tohcil & | 3T Alf/GEdTd S ol TohdT ST #Y TTST LT,
oy et & yahifra et 31 gamR v=/d9drse 3nfe & suarais ik
TS F AT ATaT & dgd Fas & AT F FHATE |

Hediehel 37chel ATeTall H fET ATV ERIT & HTAR foharm ST &1 Ig fohell 2t 310t
SATEAT AT Fohdll 31 T & 31TER 8T [ohalT STl TRV | 3iehet TTTell T TS
T gTeleT fohaT ST TnfR e 3R enfdies §9 & urele forar s anfgw| gy,
Hediehel L AL, AT 3R AdITdH el AT AT R 3T & 3Ry/ar Aarandy
8, 3oTehT FHeATehel 3aTeh! JYEHAT & TNT fona ST FehelT § 31T 31N 3¢ 3R
37eh TET ST | heTT-XI1 H, TFTAT JTETRA &Y 9R&AT T Hedieho! il HHI, HOT
ST 91T 39X 1 THST FT 9T Y 3R TS 3A 37hed TISTAT T 18T & ol fohel
3FHIGAR GaRT FET AT T IT0TAT T 378 8, ar 81 3 37 fqu amer T

37eheT ATSToll 7 3R o ToIT Sheol ST 1T Hod foig 8
Y haor feRmm-frdeit T wepfel & § 3R qUT ST 8T & | At & 39 Jifreafard gr
Fehcll § AR TG HTPeTTFT T &, oY [T 37 AR feT STt =g T

TeITeT GI&Teh 1 U el foet Fedeh Hediehalehdll GART Hediehs] & 1S Tgell Ui
3R GIEARI3iT bl Tl MG T, cTich Tg AT TohdT ST Heh fobs 3Hehet Trofell &
few arv fdeit & 3rTaR e fonar aran 81 afe 18 Beetar 8, ot faar-fame
3R =l & &1 Y BT TRV | FHediehed o Tl A 3 YREAHIT Sl Tg
AT el & d16 &1 SATLIN T S TFeaaTed HedieheTehdl 1311 & 3iehet H IS
HgcaquT fHeetdr 7e1 |
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HodTehetend! STeT ¢ 3T AT &, T8 (v) FRITETd 3T | el 3e) & felT CROSS 'X'
3TeheT T STAT <RV | HeATeheTehcll HedTehel il HAY Hel (V) o761 STeldl,
08 I8 3THTH BT ¢ [oh 3T Tl & 3R PIS 37 o181 a1 ST ¢ | I8 e 3T
ISl & S Hediehetehcl G B |

I frelt oreat 3 19T §, &Y orar Tedieh H19T & foIw & 3R 31e & | 92T o fafdrest
13T o foIT feT 91T 37ehl T T et foh T SITAT AIRT 3R ST 8T & ATfoteT &
forar ST Tnfee 3R er forar Sar anfew | s T & urel fhar ST ashdr g

e forelY 9o & 1S H1eT ALY &, AY 37 10 g1 & ArfoiaT & few o= anfew 3tk
ERT ST AR T | ST T&T I Tt 3T fohar ST aehaT &

e, fondt o & Tes 31faRerd T2t o1 9ama fohar 8, aY 3118 37 o 19T IRt &1
3 SRR T ST 1T 3R GER 3R & " HTAREd 99" Al & A FhR
RGN

10

e & T T o ToTT IS 37eh 7T h1eT ST AT | SH halel Teh SR &S
RG]

11

0-70 37ehl & qUT AT ST 3UTTIT AT 1T | HOAT YT 37eh ol H Fehrer o Y AfeS
IR EH S AT & |

12

Scdeh q1&Teh T 3T §9 H W 1 6l o folT HedTehel I il gIdT &,
37T gfafes 8 v¢ 3R ey fawat & wfdfest 20 3R gRedR3i 3R 37 fawat
7 wfAfeet 25 3T GREaRT3T o Feaiehet et 31T & (faaoT Tuic fEemfardar
feuare )|

13

AT Y foh 3T il & gieTen GaRT &l TS eI ATHT TR Sl
ECRIGHEICESE
o 3TN T 7 3T AT 38 1T &l HedTahe] T (Sl SIS
o TR 3T & forw few 91w 37 & 3170 37ek o)
o &Y 3T W ST 31T 37T ST ITerd 1T |
o ITR YREAhT oh 376X & Todl A 2eh JS& T 37ehT AT Tolel EATATCH T |
o 2NV Y5 IX el TReT o AR el |
o 2N S5 W & FHT & 3fehl T ITeTel 1T |
o dTeld HcT Fel|
o 2[eal 3R TRt H 37eh Hol wAeT Wid/THTT Tel gl & |
o 3 GIEcTeRT A 37hi T 3ifeTellget TR N H Toldd FATFAL0T|
o 3TRI I Hel o &I H RITFAT fohar aar §, oifhet 37 18T GU arw £
(GFATere Y o EY e A1 TET 3N Tuse & A ST fehar gl
g hddl Ueh Ufdd glell ATfRT | ITeTd 3} o Tolw vard o a1y oft Car gy
gl
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o 3T T 3T IT Uah TZEAT HeT 3R a1ehT aTerd & &9 H g fhar
ITT 2T, AfeheT IS 37k 8T e aram 2|

14

3R YREThT3IT T HedTehel R THY T, IR T G A el AT AT &, oY
S8 I (X) 3 & 7 R o Srer anfge 3R 2= (0) 37 feu et =gl

15

IS 81 IN-FoTeheT A9, M o6 TR 3ehi i o o ST, AT SFHIGIR SR Il
oA 9T el I FHeTTeheT 1Y A ofd! Fof HiFAAT & ATY-TTY 1S i gfcTsar
Y TRt TgaTCel| afaT, et FEfC I afaser i g0 Y@= & v, 78
oY & ST ST & foh foideit s Araereiigaes 3T fadenqoT altes & arere femar
S|

16 T1&Teh! ol ATECTdeh Hediehel Y& ol A Tgol "EUIC Hediehed & v fgenfareer
# few are feenfadeit & aRfad g wnfgul

17 SR q{teTen Tg T GiATad H¥am foh Hefy 3T o1 Hediehet foham a1 &, 37ehi
oY ek I56 X o ST 91T &, HET &91 @ elee foham aram g 3 31erst 3R ereet
# fo@r g

18

3FHICAR TR AT Qoo & I I L I 3T GRecTeht
TIEThYY UTC et oh geha R o | HefY TRTaTehl/ 319X HET qieTent/HET qliaTent i
Teh a1 T TG, feelram STTelT § T d I8 oA TRed o fob Hedishe! Tedeh 3o
ToIT 37eh TSTeT 3 T 91T Hox Tg3T & 3eTaR Tl & fonar ST gl
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3ol QST

FTaal AT AT fearery aiam, 2025
Sha et (AT #13-044)
[9X #1S: 57/5/2]
FfOFa#n 3% : 70

ol 3N 3R/ Hed 3 L

T
g us &

L1 (g)/ gt 1
2. | (C)/ (i), (iv) and (v) 1
3. 1 (C)/ 3regehe feogor 1
4. |(D)/aa 1
5 | (c)/ ursHE 1
6. | (D) / TAGTHT T AT FIT &, T FSNTISTT TRTITOT T €Y 1
7. | (D) / OFR-YER FHEHA 1
8 | (B)/ TS HIATSH !
9. | (A)/ a-(ii), b-(iii), c-(iv), d-(i) 1
10. | () / p-orwreraTSSST 1
11. | (B) / OF9ftora &t 1
12. | (B)/30% 1
13. 1

(C) / 3TTRUT (A) HET &, TNee] RO (R) Irelc &
14. | (D) / 31THRYA (A) I &, TNe] SHROT (R) T & | 1
15. | (D) / 31THRY (A) T &, TNl HRUT (R) HET & | 1
16. | (a) / 31T (A) 31 ROT (R) 1T TET § 31 &R0 (R), 31U (A) HT L) carear 1
FLATE|
gus @
17. | (&) o diferaARst %
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(@) TA oI3T H ot theld Aol & Totee faafaar a1 Reeehr fiRT gd ¢, Rt (Reesh)
FA 3191 Tk e FTAET & Y FT3IoTet AT AT Mo s STl &

@) TIRIPIT Ficlls) 5. Flclls

Yat¥s

18.

(<P)

o UASHITEE TN ged 7 Yol Terdt 7 fashrasiier ${uT hr IR T
fareeryor faam Sar 8 |

o GEUAT : YUT T ST ToiaT TRVETUT o hOT HTCT $[UT 6T hl TIceT 961

rgar
()

o GolTeh IT A=A, R Terd, gUie, STetfotes aREY A1 Siorgieer gul.sm,
FATATSTCT, TSR, ATk FER, TehcTiry-alT, T 1S dY/T5d

(7§ 3Y )
o ANTOT-RMIST 3T AT oY 3775 S, TSI, FHARALY S, IEUThteh HITSAT, SEI AT 3T
STefel HTI T HaT &1 HehelT ¢ | (¥ ar Ffeeram)

VetV

Yat¥s

19.

(eR) 37T SATTeY eherel g&eh ATy § hY STy & &Y ORI BT Fehell & G@y ST &
e, ATET S el &l o ha ol 37SfAIY0T (372 &) & AT A adr g, sfer var &b
T &Y I Y @ il b FSareh (@relf) & dvwor & fore gl et §, 3is 8t &
T 3T T T Tl I §U SR 7o TEUHH (SAFARUH) P RIS HIA
3

AYgar
(@) g&ar w1 Tof@As
9IYOT T

gfadge 39siear / sc 32 el

20
YTHS ITHEFAT PC He

1
UfAF Icares / PP U e
1 375 Gl 9IY0T T & Tl

1 37h TEAT & 3ecl OIAS & T T & foT

Y% x4

1+1
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20.

(eh) - T (i) SrveTe gfcssfar & i fast @ aer 3R fEoT (e §

- BNTAT IR f3R SNTAT ATellFT Tgeiohe Shael Teh GRS A 3 (57 - 3) T R 3R
AT B

- 3'->5’ AT dTell TFCAIT I ST I Ffdehel Helcl gl &l ¢ STefeh qail I8l 5° > 3/
YT aTel SFooIT T AT A 81T o |

(@) 3ITAT ATSaaT

21.

(%) - Tedreh TTcReT 30T H TR UTeISs WU Bl 6/ Tl hl H2L2 & &9 & 2T ST
gl
- BT BIET T oY YT FHgelell &
- a1 981 ST & JEelTY Shgellell
- A HAA 3F o N IR W ufdsi sue e giarg
- SHH SISHCHISS d1es &F RT3 &Y goehl HWeI3HT T 3T0H A SIS &
(1§ TR qoi=)

/1

ufasid TuUs T

%Waﬁa Her § ar 3k (%) fe=r

Aydar

(@) - TeFeT Sieh o Tefe] oh TSN & FHercl el

- Frdstferen 3T fslr srevarel R fFafaent 7 Hae wiiey (Sedeiae) gsar 3k
RS & 1 A a18 ATT-3ThT STaTAT AT

- hSIH ol HoFc faaor

- 391 & YA Y AT et

- IfaT et el hr fAwIRer et

- GATEY HATSE (HAT Sl WIYel2le) H TH3ed! & fov i Sif< s aorar =11

- 3 3R SR 3cUTET 3 3TeNTT o GRTeT TohaToT Y Aehat]

Y% x4

Y% x4

Y% x4
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- T3S F AT asach Afger $r St FT (€ TR 39T)

Yus 9T

22.

o 3THIT IUT-ToT ! BT bl Wl TAUT ST & TRIMET & fIT e TTh HT
ﬁmwémﬁa@ﬁw%ﬁ%oﬂqd P T 3¢9 §31T%I

o 9 AT HATHATI CaRT 93 JTaTH! Y DIe-BIe Wt 7 fasterd Y fgar Srar & a«
et Taaenat 3R aferat o1 31f8e 3mara arfew qur gard) (ATgded)) TaHTa arer
%o Aol g o Yenfad gl & Torad FATSE (Argerere) # T gl &

1+1

23.

() YeT 3Teler
(T@) g-FATTIT
(97) &T, SeTeh TR T S 97 ‘0’ BT HehcT &

SeTeh 9T AT o

R aaf A 8
1A (%) 1Bi (%)

IIHS 1A) (i I8

) i

AB A 8 (o]

fror g s a AB A 1B Qi (%)
Sefersy

%x3

24,

9a % TorT Hhel qUifas R 18 Ud 30T & 3edeT 81 €, S Eedh (TS es) TR Aepaait
I IR R 8 Toloes 13T 38Tt Ufdae A1 Bieel Soterered Iholerd Fgd 8, T8 Al T
I T iR & Ahoret I fohar St Afha AT 8, 3T arstiery dely Wy
YT & 3R S8 HRUTAR-SR T THTIT Fhelel Glet oI 8, THTIT FpreleT et et
& 370 FAUT FT 3T FAT &, THTRT Hepaait T iFEeIfaeT 91a & di= e
3egraeh Uidac & HRUT Ig Hpeel it & ceTeR BIcll ST & Sa& RIY AT & T &

olole] oilel qaIkT dlgd AT ATl %'I

Y% X6

25.

(&) TR TT WRTUT & FAEd®RY YoTelel H 3Ted: Tololel TaAHT 8IdT & SATIT &r
IS RETT FAT 3o TaTedeT 31aeTHsT Sl UhdT &/ ToTelel &THT H HHT &Y UehaT &/
HorY 3T AT AR Hr Jgrar e g
(@) - 38 YR & U U1 H FATTYSUY TRIT0T LT 8T FeheT |
- i feh IRTAT JraF] bl T diciepral AT HHbIToIeh o618l &, TS faffeet Gt ax

&

26.

o T PITRART -3RFAT AT [ {hel ol TIATHAT 3720ar Ferdiaar
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o I PR AT [FFR A g & i A Tehel ST & FUTAIOT AT 3cURTdT O
AL AR & <1d €, I far 330 fafey & dafa & agad § e
3T JRMIIT & FReidr & | fhar 31 g §, Asens fasrt i gemerfa &
3ETEI0T ! el IRaR & gerrael fAeavor carRT @S ST EhaTy (1 &)

o  TE HTOIIT HTAIENH oTasT ITHTE T&TOT & ST STeteh! A HeAtay & Tof yar e &
STafeh Qlail STeTeh SiieT & aTgeh 8l & (TAYHIIHS) |

YatVs

27.

(&) &Y 30 Y - STAhHSR 3T f3HS
(@)

o & 3 & RN B 3 A F HefHd AT § ST SHATI] @RI U e
uel # 3UTRUT Ffde gerdt T @ud w3 AHwdhd T 3

o SIS Y-Sl @ & 30 I HTH g, I FHePT TGWOT &TAAT 8T 31T gram|

28.

- 3791d TcieTel (ST, F@T, ST, 1Y) & Hict 31fereh Afgso] Bl & foraor

- (T feTeh UTgehelTRIehl I S ToieT el (fgeharel-aiarel taer)

- TS GLUTC §lt dTel (3Te=iTie) TehaTall Sl Shef Hhict H HGHIh

- Ot Ry WiesT 39ATeT &THAT H gefer (Ig 2er HaT ST HATTH Y UehT &)

- @reg verdf & aioteh EoR # gefer; Sereond—{aerf@e v asets are a1 alless Usd

- ATl Titil o fAHTOT & HgTareh 8, T8 dehfoteh ST & §9 & 3 & a4,
o1t 7 Aoy geraf A 3mgfet v sme (1§ et wma)

1x3

ygusy

29.

() 15 & 16 Y T foRRTTEAT (12 & 18 qW)

(@) a1 T heTS / delleHolel / AR deitedelel / Sta Tafarar v et / T8 Tehel HHel 39T
oY SGTAT &l 8, SiT 31T TeTehY Sid TATAIcT o [Tl &l SHRUT FoiaT] (FE TH)

@M ()
o TSUHH AT SHFATRAH/Gell o M/qicl/Irer AT I8
o R & ge-aligenl a9 IT HISAT-dEpeR FEEH l genfad aid &
rgar
@) (ii) - TRYISTTSAH HlPT
- 37T AT W e A7 R Tt 81 STl &
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30.

() 31f8e, 31T
(@) (i) ITERY faemra

(if) 3R fashra
- Gl HTATT Yot LT T Hebel Gcll & aifeh el (eIl 7 ArscishiA-AY adet vt
(fereie) &1
(1) (i) 3TFAERY fypr: vk & 1 & forvw AT gl arel faffies avaae 3k safaw
FHATAATT gledT

3rgar

(37) (ii) 3TIERY eI Teh & TLLAT TSt JTTRIhATH o eTehetel & HRUT [dTHeet

fee

it 2% R g8

yuss

31.

(h)

(i)
S

36T # T dMellpR 3R HeT 3101 v faar {afed od @ 3nga gar g, 9a
HITARISST AT FHAGR Tl gl 8, THeoH & S5 & TR @ I Yoig 3167

&

(31e) 9ot g & S Uoh WEel-quiid & &l B § 91 Tigheaiel g ¢ |

(ii)

THSISTIANT-40T H hdel Ueh AT g1 § TN THeodH AT Yo Fgd &,
oM 3787 & UH R (UTRF dr 3R) AT Bem &, 38 fomer Y W i

T & ATTARE Fed §, AoaaRa F W N qor Fo 3y Ffew

/
THEAH (I2Toh) (%)

ot (%)
R M (%)

‘ )| HeATRT -,
" H@%ﬁ/%am e (1)

o SUTHIRT (YLT) o 3T UIH hT &5 SolS STk HIRABIV AT 8ot ST
31 spoTerer el (ArEs) g & a2 #uT % 0 # A & Al § 58 R i
TSI 3 Tedeh dTfis 7 3eieh JUT a1 & |

Y% X6

Y% X6
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o HITSTAA/ SRENIRL
AYar

(@) (i) - gOT SATerehIV T I TECH, GIUT T shoTeTeh ATeIehIV JYOT ATl oh HIETH &
ehaTTgehT 3T H el |

- 5P TG ehTT AT T SR IRIAT, TG YhaTigeh! JIUT H TeTehy JTTUGHOT H Geldll & ST
A JIUT S TR AAg W AT el &

- 3iftrgwor 7 Tfafsfefaw, iftgwor sharee &I 3R ded &

- Y[shaTgeh IT AT S, YshaTgeh 36T T I FUT ST & 3R FEARR & FUT & 3R
EAEGICIE
(ii) U T T HETell HIRAAI3, TR 1 AT g 3R FS THh! o FG0T I ST FIATE,
SiY QSPTUTSToToT chl TTshaT H TG el & |

Yot+¥s

Yot+Vs

Yot+Vs

Yot+Ys

Yat¥s

32.

(a) (i) ST, YAATTTHT 3791 e o TANT raEUT 7 F& WENT TaT T FAATT A & 3o
Iat 7 fauTerd shreATere W giar g, shel shia-fay WiéleT Treaita fav AfSsha s #
giaT &, Afshd gt oh TolT &7 oY T T 31TaRThdT BT § ST SFEIRAT H 3TcleY Al
3
(if) ST SYETET STt 5hTS 1 THT & 1S 2 TSl GaRT HEdSH gl & d T & Hpol s I
frafaa atd &, faRrse siér Sha faw Site selvera Q=TT iad & gus Y Fura A
qTfSe fonam S e B

AYar

(b) (i) ‘@’ - amp® and ‘b’ - tet®
(ii) - B-3reTrcIaTE ST USISH quifehlcdTeent Terey i 3UTRRYT H sitel 13T ol foAdg (rallel)
ol TATOT &hteh Joiai1aTST ShTcilall GgaTele & |

- FfciSiTaeht o T TSShauT & SRUT Yo AITST T Tl Teh Sffeor fafer & Faiifer sqa ar
ot o fieer-fieet ufasifae giar & 9x ar- are caiféer fr s gt g |
(ifi) - FollfolaT HaTgeh S T g FTehic dellel H HETIh

- FANTAIT TdTgeh TSI ST ShT TGN I fART H TATATTAR0T el H g .

1x3

YatVs

1+1

1+1

33.

@) (i) I 3MaT H ¥ T 3RAAT @ § af Tcdeh oiifd & gear &
FEfA T Wbl & YA STorolid ATFT T QI TG I el T Qagqar gialr
g, I TAE TRETATRT AT TFAUI 2ol 3TUaT SATHNT AT SAHTChe Aelr
i AT B, oI FATE Uelcd A GAT & H&37 A INT@T Hd § o gqe
SIS J- 3R T d& g.

(i) dN/dt = (b - d) xN / dN/dt = N / Ny = Nee"

15x3

%)
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r = Sl gefd B AT o |
N = GAE &1 3R Y
b = 3+ H & i
d=7g X
(ili) TETART T TH ) 1
(*4)
1%

TAE e ——

s (4)

3ryar

(@) (i) & TAT T, fhe &7 HT AT FHSY I=awor &7 H dAT Tl & 141
g dedr g
(i) log S =log C + 2 log A/ S = CA? 1
(iii)

(%
T
¥

F 15x4
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