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

SUBJECT NAME :BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/2/1)

General Instructions: -

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-XIl, while evaluating two competency-based
guestions, 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( V) 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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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 (0) Marks.

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

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

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

18 The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the

prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once
again reminded that they must ensure that evaluation is carried out strictly as per value points for
each answer as given in the Marking Scheme.
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MARKING SCHEME
Senior Secondary School Examination, 2025
BIOLOGY (Subject Code-044)
[Paper Code: 57/2/1]
Maximum Marks:70

Q. No. EXPECTED ANSWER / VALUE POINTS Marks | Potal
SECTION—A
1 (B) / 1-Pericarp, I1-Endosperm, I11-Coleorhiza 1 1
2 B)/ 22 1 1
3 (C) / Father-18i, Mother-I1*1B, Child- I*i 1 1
4 (C) / mating between relatives (consanguineous mating) 1 1
5 | (B)/ i), (), (i), (iv) 1 1
6 (B) / phosphate group and OH of 5°C of a nucleoside 1 1
7 D)/ 7,8 1 1
g | @7 A0, B)-i), C)-(i) 1 1
9 (A) / Aspergillus niger 1 1
10 (B) /0:1:3 1 1
11 (D) / Plasmid DNA acts as vector to transfer the piece of DNA attached to it. 1 1
12 (B) / Decrease in antibodies // (D) / increase in antigens 1 1
13 (A) / Both (A) and (R) are true, and (R) is the correct explanation of (A). 1 1
14 (C)/ (A) istrue, but (R) is false. 1 1
15 (A) / Both (A) and (R) are true, and (R) is the correct explanation of (A). 1 1
16 (C)/ (A)istrue, but (R) is false. 1 1
SECTIONB
17 (A)
(1) The moisture content becomes reduced and the seeds became relatively dry Yo +1
,the metabolic activity of the embryo slows down (dormancy).
(i1) Lupinus arcticus / Lupine 1
OR
(B)
(i) Pea flowers are cleistogamous/ shows autogamy/ carry out self pollination.
1
(i) P- haploid/n , Q- diploid/2n
5 +1
/o +Yo 5
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18

(a) Autosomal recessive trait

Normal carrier parents / Heterozygous individuals , transfer defective gene to both
male and female progeny producing affected individuals or homozygous recessive

individuals /!

A“O Ag [4/2 marl]

A //10»‘ y Ao a A Aﬁ/z mark]

(b) Sickle cell anaemia / Cystic fibrosis / Phenylketonuria / Thalassemia / or any

other example

(any one)

Y2

1/2 +1/2

Yo

19

(A)

-In case of snakebite, quick response is required as natural production of

antibodies will take more time therefore preformed antibodies against the snake

venom are injected.

-In tetanus, preformed antibodies are directly injected because quick immune
response is required against deadly microbes.

(Or any other relevant example)

OR

(B) The symptoms do not appear immediately as parasite initially multiply
within the liver cells, and then attack RBCs, resulting in their rupture and,
release toxic substance haemozoin.

Yot+Y2

Yot+Y2

1 x4

20

(@) EcoRl

(b) 5| CAG| 3’ 5{ AATTCTTA| 3
3leTCTTAA S 3 IGAAT!S

(Any relevant representation)

(c) Ends are called as sticky ends because they form hydrogen bonds with their

complementary cut counterparts.

Yo

Yo+l

Y2
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(A)
Expanding age pyramid.
The number of individuals in the pre-productive age group is more than that in
the reproductive age group,

Number of Post reproductive individuals are less than reproductive individuals.

OR
(B)
(i)

Pyramid level Energy level

P 10 J

SC [ ] 100 ]
PC | ] 1000 ]
rr| | 10,000 ]

1,000,000 J of Sunlight

An ideal pyramid of energy

[¥2 mark for correct pyramid, %2 mark for correct trophic level, ¥2 mark for
correct representation of energy levels]

(ii) 10J

Y2

Y2

% x3

Yo

SECTION-C

22.

(a) 3200 male gametophyte

(b)
-Intine made up of cellulose, and pectin.

-Exine made up of sporopollenin.

Yot+o

23

(a) Copper releasing 1UDs release copper ions that supress sperm motility,
Supress the fertilising capacity of sperms, increase phagocytosis of sperms

(any two)

(b)The oral pills inhibit ovulation and implantation / It alter the quality of
cervical mucus to prevent or retard the entry of sperms.

1+1
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YotY2

24
1
1
Y%
Yotls
Y%
1
Y%
\
25 1/2 MARK]
STABILIZING [1/2 MARK]
% x 6

/ 1\

DIRECTIONAL [1/2 MARK

/2 MARK

~__ DISRUPTIVE [1/2 MARK] /

(Correct diagram with labelling or correct explanation with diagram to be
considered)
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(a) Sportspersons abuse certain drugs to increase their muscle strength and

26 bulk and aggressiveness for better performance in sports. 1
YotYs
(b) Cocaine/coca alkaloids , cannabinoids , any other correct example
(any two)
(c) Erythroxylum , Cannabis ,any other correct example Yotl2
(any two)
27 (@) Insulin synthesized in our body as prohormone (proinsulin) which contain extra | 1+1
stretch of C-peptide apart from A and B peptide, Eli Lilly company synthesized
insulin in functional form with only two peptide A and B.
(b) Insulin from animal sources caused some allergy or other type of immune reactions 1
to the foreign protein / Insulin can be easily obtained in large quantity from bacteria
(a)
28
K Caryingcapadty _______.
| 1

Population density

Time ———3%

(b)
- Verhulst-Pearl logistic growth/ Logistic growth curve/ Sigmoid growth curve

-Since resource for growth for most animal populations are finite and become limiting
sooner or later.

~
()
~—

Population density ({) —»

Time (t) ——>

Ya

Yo

Yo
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Equation dN rN / dN (b-d)N / N=Npe"
uation: — = —=(b- =
q dt dt °

Y2

SECTION-D
1 1
29 (a) B-lymphocytes , and T-lymphocytes. ot
(b) Because the antibodies are found in the blood hence antibody-mediated 1
immunity is also called humoral immune response.
(©)
(i) Our immune system is able to distinguish between ‘self” and ‘non-self’ 1
cells/molecules.
(i) Cell-mediated immune response , T-lymphocytes are involved. Yy 41
OR
(d)
Active immunity Passive immunity
When antibodies are produced by Preformed antibodies are injected !
B-cells within the body. into the body for defence
It is produces comparatively slow It provides quick response 1
response
30
@ DNA -dependent RNA polymerase 1
(b) B-coding strand, A-Template strand Yot Ly
(©)
- C is promoter, it is the sequence of DNA where the enzyme DNA Py
dependent RNA polymerase binds for initiation of transcription.
- D is the terminator, it is the sequence of DNA where the process of
YotYa

transcription terminated.
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OR

(@) .
- Cis located towards 5’ end (upstream) of coding strand 1
- D is located towards 3’ end (downstream) of coding strand
SECTION E
(A)
0] ( Meiosis)
Megaspore mother cell »Tetrad by x 6
X
a1 (2n) l (n) ;
3 Mitosis without cell wall formation /< Degeneration of 3 cells
Free Nuclear division (one functional
megaspore left)
_ (n)
(Cell wall formation)
8 nuclear stage » Embryo sac (7 celled 8 nucleated stage)
(ii)
Chalazal end
® . © ' ‘Antipodals
e Yo Polar nuclei Yox 4
’@@ - Central cell
'. D T Eeg
O © ‘; Synergids
ik £9
Micropylar end
(Any four correctly labelled parts)
OR
(B)
(i) Menstrual phase — proliferative / follicular phase — ovulatory
Yo x4
phase — luteal / secretory phase.

(i) 3 -5 days.

Y2
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(iii)

- Estrogen reaches its peak during proliferative phase just before ovulation, Yotz
because it is secreted by the growing follicles.
14641
- Progesterone reaches its peak during luteal phase or secretory phase, it is s
because progesterone is secreted by corpus luteum.
(iv)  LH surge induces rupture of Graafian follicle / the release of ovum /ovulation.
32
(A)
(i) A bacterial cell is made competent by treating it with a specific concentration
of a divalent cation such as calcium, which increases the efficiency with which 141
DNA enters the cell through pores in its cell wall.
(i)
-Denaturation , DNA is heated to a high temperature resulting in the separation Yot+Ys
of two strands of DNA
-Annealing , two primers are annealed to each of the single-stranded template Yoty
DNA.
-Extension , enzyme Taq polymerase extends the primers using the nucleotides Yotlh

provided in the reaction and the genomic DNA as template.

I
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OR

(B)
Q) Transgenic animals : Animals that have had their DNA 1
manipulated to possess and express an extra (foreign) gene are
known as transgenic animals.
(i)  Common reasons to produce transgenic animals are :
-Normal physiology and development , Transgenic animals can be specifically
1 1
designed to allow the study of how genes are regulated and how they affect the s
normal functions of the body and its development.
-Study of disease , Many transgenic animals are specially made to serve as oy
models for human diseases so that investigation of new treatments for diseases is ae
made possible.
. . R . . YotYa
-Biological products , Transgenic animals that produce useful biological
products can be created
. . . . . . 1 1
-Vaccine safety , Transgenic mice are being developed for use in testing the s
safety of vaccines before they are used on humans.
-Chemical safety testing , Transgenic animals are made that carry genes which oy
make them more sensitive to toxic substances than non-transgenic animals. s
(Any Four)
33
(A)
(i)
-Tropical latitudes have remained relatively undisturbed for millions of years 1
and thus had a long evolutionary time for species diversification
-Tropical environments are less seasonal more constant and predictable. Such 1
constant environments promote niche specialisation and lead to a greater species
diversity
1

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

Species richness —»

Area—»

- Alexander von Humboldt

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

OR
(B)
(i)
-Habitat loss and fragmentation, Deforestation leads to habitat loss and
ultimately causing extinction of animals and plants / When large habitats are

broken into small fragments that also leads to population decline / mammals and

birds with large territories and certain animals with migratory habits are badly
affected.

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

-Alien species invasions, When alien species are introduced unintentionally or
deliberately for whatever purpose some of them turn invasive and cause decline
or extinction of indigenous species/ For example Parthenium or Lantana or

water hyacinth pose threat to indigenous species ( or any other correct example)

Yo
Yo

% +%

% +%

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

(any three points)

(ii)
- Ex-situ conservation : Threatened animals and plants are taken out from
their natural habitat and placed in special setting where they can be
protected and given special care.

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

Yo+

Y% +%

XIl_044_57/2 /1 Biology # Page-13




3P FioT
$3T3 J MU=
Fad Aidi¥e 3R ufaefa Sy & fom)
iR wpa aféftede udiarm, 2025
fawg &1 7 shafag (g $is 044) (WWR HiS 57/2/1)

A A -

3T S § T ITIGARI & dRdad 3R el Yedicd | Hedich qay Agayul Ufsha g
el B U BT Tt TTercht TR THms UeT FR gl § off SHGar! & Hiaw, e
ToTTelt 3R 1801 O Y THTII R Taball 8 | Tl O s & forg, a8 SRy fasa s 8
% Jegich IR= B J U, AU Wie Hedih- G ot & § UgT 3R JHgT
By

"I Tifa U Mu=ig A § s a8 Smford otermait &) Mo, fHe e geais—
3R P3 37 Ugqsil ¥ Taftrd g1 foredt +ft ke q ST BT 39T it g I TR Yorrelt gedt
Y IR el & MR ARAT IFEIRI & Sfig 3R Hfdw B gHIfdd R Ibat g1 39
Hifaeas & fedt o +f Tren AT, fad uffeT & UsIRid &1 3R THRIR UF/dedrse
3ife A U 1S 3R s Uil & fafts faAl & ded SRaTs of WA R Iohdl ol

e 3id o § 13T 7T FeRT & SR fobat o1 5| I e &t ot e a1
el o foaR & SR 7181 {1 ST A1fgT | i TSI BT HSls A UTe faa ST
TR 3R s U § urer foram ST A1 | 9UTidy, Hediced SR IHY, S IR Adi-aH
I 1 I TR SR 8 SR/ AR §, 6T Jeuih 34! Tl & e faar S g
§ 3T 3R I8 IfUd 3 AT S| weql-xi1 &, aadr SMemid & Uil &1 Jedidhd HRd
Y, FHUAT fIT T IR B T HT YA FH 3R IS IJR 3 AT J 781 g A
ITHIGIR GRT g1 Il i 0T B 718 g, df o Sfera sia fau o =gl

3feH+1 Ao H ST o oY hadl Y=Y ¢ Je foig §
Y Had fG-MERT &1 UPpfd & § iR ol IR 781 & | BT Bt U SHfyeafad g ¥l § IR
e Sifionfa el €, O A 3 dequR fou oM =gl

YT U1 1 U for Udd Helid-idhd] gRT Jedidh- &1 s Ugd! Ui 3TR JRdam1si &l
Ue-1 AfeT, difes a8 YA foham o 9o for sice Ao & fau 7T Fe=n & SuR geied
foran o 31 Tl PIs fireran g, @) faeR-faust oik == & a1 3 g =il geaie & fow
Y IR RABIT Bad I8 AT B &b d1G ot ST fob faiTd Jeaidbaarst o S
H PIs Hga@yul iz 781 5|

qib-dd! set Yt IR el 8, a8l (V) fgd #9711 Tad I & fo crRoss X sifdd fara
ST AR | Heidh-dhdl Hedidh dHRd THd Wl (v) -Ta! STal, or I8 My g1 ¢ fob
IR & § 3R B 3ich T fean ST 81 I8 Jod 31TH TTefcll & ot YedibTebdl! 3 38 B

gfe feddt Uy o UrT €, O $UAT YA UM & fold aTs $iR 3idh < | U% o fafvs umn o forg fon
T 3} B I T fobaT ST TMRY 3R a1 BT o HIfSi H forar o =nfeue oiR ek fera
ST A1RT | 36T TRt T UTa fobar ST gl 3|

Tfe fadt vy & Bis UM 6T §, ) 3ich 91U g1Y & Aol H faT oM =1fge 3R OR1 51 anfgu|
3T Ja! ¥ Urer ) faban S Feher 2
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Tfe frdt o A te sifafvad uy o1 yam fFar 8, d 31 3 & Tg Uy o1 IR SRR
T ST 1Y 3R G IR DI 3ifalad wer e & 9 Wb far S anfeu|
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I & Tt guTa & o Bis 3 151 BIcT oI d1eT | $Y had U R Gisd [adl ST
ElEY

11

0-70 3ieh! o GUI UH &1 YA HAT R | HUAT YOI 3 ¢ H Tabld 7 B alg IR 3D
Y 5|

12

TS TRIEH DI MaWH &0 W R HA °el & o Aedidd w1 o1 il 7, srufd ufafe 8
de SR g7 fawdl & ufafes 20 S gRawmrsit 3iR s fawat & fafe 25 I gRaawrelf &1
i AT gie ¢ (faavor wie fezmfdzi & fau e §)1

13

YT &< b 3T 31l § TRl GRT 1 113 (AUTRIRId T YR b Ffedl T8l bRd 8- -

IR YRIHT T IR AT 3D U BT oAb [T fo 1 el
fodt ITR o forg faw 7w 3iep & 3iferep 3icp 1|
fopll TR IR AT T 3feh] &1 TTefd I |
IR YRaHT & SR & Tl 4 e gy W 3ihl HT Tad RAFIART|
MNP g8 IR TAd UY & IR eled |
MNP U§ WR &l WUl & 3! &I Tad anT|
Tad Yo Fal
el SR 3l # 3ich A LT WA/AAH LT B1d €|
IR GRIHT ¥ el BT A REDPR I H 7Tad RIFIRUT|
IRI & Y & =u H Rfga foar a1 8, A i 16T faw mu ¥ (gfifda % b udt
fe% O We! 3R WE FU ¥ A4 o1 71 8| 98 $Had U Ufad gi-l aligd| TTerd STk
& RIg v & Iy T 21
o IR PI YT T U TTT &l 3R q1bt 7Tad o = U H faifed fowan mam o1, A +is oip
o o T A

14

IR GRAB13 BT Tidh HRd T I IR T aRe I TTad U Sl §, ol 39 61 (X) &
w0 ¥ fafed foar s a1fet $iR T4 (0) 3id 3T oM =fRu|

15

Pig ot TR-YeuierT YT, XM J§ WR 3feh! &bt 9 & ST, 1 SWIGaR gRT UdT TS T8
e gt Sl & @ Wit St & wr-ary 918 @ ufast &t JHae uganh gafi,
Tt Tl &1 Uit & 99 9 & o, I R 9 qlgxm o § s el &1
Jrayrgde 3R faaeyuf adies § urer forar S|

16

WRIefd! Pl TRATdD Jedihd Y= B3 I Ugd "Wic Jedidh & [oT (/MR H fau T
feanfad=n @ uftfa g =Rl

17

T Wi gg Wt R s fo it SRt &1 geaice fbar T g, 8f! &1 3ive g8 )
o ST T ], el &1 Y Sled fhdr T § 3R 3ids! 3R Ysal H forar man 3

18

IHIGAR MR TR Yeob & YA TR SRIY TR IR GRIDT DI BicidhUl UTed d &
gPhaR ol T Tier/ermR Ty UlierleT uieie o Us SR i are e S g fb @
I8 Rfd o i geicr Ui IR & T 3ies diorT A fou 7Tu ey fiigan & raR wedl
¥ forar S g
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3B YISTT

JaIa” arefie fagmers usta, 2025
it fage (fawa #ts-044)
[UWR Bls: 57/2/1]
SfHan 3ib: 70
ﬂ";TjHl. 3M0fad IR/ W 3ih o
GUs-FH
1 | (B)/ I-Ba¥RI, II- YOOI, 11l GelipRara 1 1
2 | (B)/22 1 1
3 | (C)/Tudr I8, |rdT IA1B, STcTeh- 1A 1 1
4 | (C)/RdERT & dld Ay (FFRe HYF) 1 1
5 | (B)/(iii), (i), (i), (iv) 1 1
6 | (B)/TIhe Tg 3R FfFAINES & 5'C BT ‘OH’ 1 1
2 | D)/78 1 1
g | (D)/(@-(), (b)-(iii), (c)-(ii) 1 1
9 | (A)/ TERNEY AR 1 1
10 (B) / 0:1:3 1 1
11 | (D)/ WIS ST TP 1Y TS ST & VIR0 8 TaTgd BT 1Y HRl g | 1 1
12 | (B)/vfcRel &1 81 // (D) / UfcreHl &1 Tem § gig 1 1
13 | (A)/ @I (A) 3R (R) TU E, 3R (R), (A) P LI ST & | 1 1
14 | (C)/(A) TIE, AP (R) Tad B 1 1
15 | (A)/ @I (A) 3R (R) TA €, 3R (R) (A) P LI ST & 1 1
16 | (C)/(A) TI®, AP (R) Tad B 1 1
Us- g
@
(i) TH Bt T HH 81 STl 8 3R aiiol SUeTHd o 8 5Id &, YOI i Yot Vs
AT fopan el g1 et 8 (Ffswaan) |
(ii) A7 Hplewy| g 1
3rYar
(B) (i) FieR & T ST+ IRNTON (GiRe ) Bld & / Wgwd (fferdh femra g | 1
/ F-TRAT0 R & |
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(i) P- 3FIOM/n, Q- T&IfOrd / 2n

o+ 1)

18

(a) SMTATT-HIHNIH WR-3orHTd! faRive

AT g ATal- T / fawagrsh safdd, graguf oiiF &1 oy 3R Afgar gl
afa SdTed UHIAd safaaal a1 THgwHS GARIAd safadal § RIFIdRd BRd &
I

A‘O Aq 11/2 marl]

éﬁ% 3 * ét ;;}Aﬁ/zmark]

(b)mm-wmwm/wmﬁmuﬂm
| AT/ T i 3T IeTERu
@1 W TP)

Yo

Yot Y2

Yo

19

(A)
-qUeR & Ad |, aRd ufaforar o1 siazadar gidt § Fifes ufarelt &
UThidieh JcTa H 3ffiieh THY T SHICTT A7 & STex & Raard gaHiHd
gfarel goige fPu o B
ST 1, garfHd icRah &1 48 Suiae fohan wird § iifes s Jmugsfi
& RgaTr @fd ufoRem fafshar &1 sa<adar il g
(@1 D13 AT YTHRID IGTeI0N)

3yar
(B) T&IUT IR Uehe T81 81d & adifeh URondl Y& N Ughd BHIfRAHTSA F iR
O &R &, 3R R 1 o Horaw1ail & Wed & 1Y g1 U Sifawrg
(o) Tary gHreisd Haad g

Yot Y2

Yot Y2

Hx4

20

(a) ST 3R | (EcoR-1)

(b) 5 CAG |3 5/ AATTCTT% 3
3 | GTCTTAA 5 3 1GAAT! 5

@18 Ui ufafafie)

(c) R &1 ferdferar RRY & &0 & &1 oI1dl & T 9 30+ R DHe GHdHE &
T BIZ IO 3MEY (S1) S B

Yo

Yot+o
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(A)
el g &1 RS
7d-Iaed 3g atf § i &) G uei 3irg atf &t gaq & 3ifie 3,
TS & ST, & STGTa o1 TReAT Yol Sifakdl &t qa § B B |
3ryaT
(B)
()

i T 10 1 | Te0® SN [1¢)
100 ) | Ted® SudiE (50

\ 1000 1 |WTTHS Ui [P
1000000

" 10000 1 ERIEEL
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