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Important Instructions :

1. The Answer Sheet is inside this Test Booklet.  When

you are directed to open the Test Booklet, take out the

Answer Sheet and fill in the particulars on OFFICE Copy

carefully with blue/black ball point pen only.

2. The test is of 3 hours duration and the Test Booklet

contains 200 multiple-choice questions (four options

with a single correct answer) from Physics, Chemistry

and Biology (Botany and Zoology).  50 questions in

each subject are divided into two Sections (A and B)

as per details given below :

(a) Section A shall consist of 35 (Thirty-five) Questions

in each subject (Question Nos – 1 to 35,

51 to 85, 101 to 135 and 151 to 185).  All questions

are compulsory.

(b) Section B shall consist of 15 (Fifteen) questions in

each subject (Question Nos – 36 to 50, 86 to 100, 136

to 150 and 186 to 200).  In Section B, a candidate

needs to attempt any 10 (Ten) questions out of 15

(Fifteen) in each subject.

Candidates are advised to read all 15 questions

in each subject of Section B before they start

attempting the question paper.  In the event of a

candidate attempting more than ten questions, the

first ten questions answered by the candidate

shall be evaluated.

3. Each question carries 4 marks.  For each correct response,

the candidate will get 4 marks.  For each incorrect

response, one mark will be deducted from the total

scores.  The maximum marks are 720.

4. Use Blue/Black Ball Point Pen only for writing

particulars on this page/marking responses on Answer

Sheet.

5. Rough work is to be done in the space provided for this

purpose in the Test Booklet only.
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)¢](  A vX

)z~MÇVÔ)z~ÀŠ~F,ZlÆgJVZzg)z~âŠzVÆeg@*gzVÆ .1

ìXZyÅñW,'×ZØHƒÏ 0.25 Ω Zq-áZi~Z½qÅñW,'×ZØ

Z¤/ZyÃŸzZgZ½q~�hZYñ?

1 Ω (1)

4 Ω (2)

0.25 Ω (3)

0.5 Ω (4)

X‚~WÐ(,"zZàZq-b',¹ïFñ`Æaqgzfs~ x .2

Å9 (B) ZzgïFyZy (E) ÐÃy‚Z£w!*nKM',¹yZy

‚C@*ì?

(1)

(2)

(3)

(4)

»Zq-$½3ªî IEa�Zì² 'C' Æ�Šw',¹gzÆÈÐ&¢A V zz
É4-
÷
HGE

.3

Ô$½3ªî IEÅeŠgzVÆÖ@aZƒäzZàÜ',¹gzHƒÏ? V=V

0

 sinωt

(1)

I

d

=V

0

 ωCsinωt (2)

I

d

=V

0

 ωCcosωt (3)

(4)

zZáZq-q-gāâg~ÈÐ°²Zy�Z`8,k,ƒäzZá 600 nm .4

Å¤‰Ü6, 3.3×10

−3

 watt ¯N*âVÅZz‰®ZŠHƒÏ²È

(h=6.6×10

−34

 Js) Zy�Z`™@*ìX

10

16

(1)

10

15

(2)

10

18

(3)

10

17

(4)

Zz™ðÐghZY@*ìXZq-{mZz™ð6, S Zq-ŸÃi}ÅRÐZz6, .5

 ZkÅwHCÂZ**ðZkÅÂZ**ð!*Á~Æ&tìXZkz96,ZkŸÅ
i}ÅRÐZz™ðZzgew!*nKMƒf:

(1)

(2)

(3)

(4)

: ª‚Ó]z{‚Ó]÷�ā .6

ÜsZ#ïFyZyÅ)ñ�ŠÏ~ª£gZW,qÝ™D (1)

÷

Zq-0*GZgŠzª£gZW,gnp÷ (2)

#Šzª£gZW,gnp÷ (3)

Üs',¹yZyÅñ�ŠÏ~',¹!*gÆUî„ÅzzÐŠzª (4)

£gZW,qÝ™D÷

ÃãCŠ~¢ClZgzVÆ [ T ] Zzgz‰Ü [ A ] ÔZuZq [ F ] Z¤/̧] .7

îg6,OYñÂÂZ**ðÅZ…Šƒā:

[ F ] [ A ] [ T

−1

 ] (1)

[ F ] [ A

−1

 ] [ T ] (2)

[ F ] [ A ] [ T ] (3)

[ F ] [ A ] [ T

2

 ] (4)

ÅÑbÐ 15 kg/s ÅZz™ðÐ 60 m Zq-67ÀöFOÃ`äÆa .8

ìÔ 10% 0*ã¤/@*ìXg¥/Å̧]ÅzzÐƒäzZÑvyŠ~Â̂Z**ð»
67ÀöFOÐX¤‰ÜaZƒÏ?

(g=10 m/s

2

)

12.3 kW (1)

7.0 kW (2)

10.2 kW (3)

8.1 kW (4)
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S°ŠzZáŠz%œ/zV~IÒìX 120 S°ŠzZÑZq-%œ/{ 240 .9

ZzgILƒñ 7.6 MeV Z¤/¯ILƒñ%œ/{ÅÈlÂZ**ð°Eày

ìA$Zk¿~Èl 8.5 MeV %œ/zVÅÀÈlÂZ**ð°Eày

ÂZ**ð~ƒäzZà(,ðF,~ƒÏ:

804 MeV (1)

216 MeV (2)

0.9 MeV (3)

9.4 MeV (4)

ÐZ#Zq-@*gÆ¢ÅeöÅYC (screw gauge) Zq-@̀#-*î FG
.10

ìÂz{qgzfsZŠZgŠêì:

0 mm = œgeäÅŠg

  { 52 = ŠZ],~eäÅŠg

8{ð OVÐ%1o 100 eäÆ   ŠZ],~ 1 mm Šc*ŠHìœgeä6,
ìXZz6,Šb²/õ

Y
G›ëÆ_.@*g»¢ƒÇ:

0.26 cm (1)

0.052 cm (2)

0.52 cm (3)

0.026 cm (4)

^~Šb²/õ
Y
G

$½3©ð
IEVÆZ½qÅñW,&¢AƒÏ: .11

C/2 (1)

3C/2 (2)

3C (3)

2C (4)

Zq-ŠzªÃZq-',¹yZy~g3ŠHì6ā̂~Š3c*ŠHìXz{¾ .12

‚~w•�™u?

!*N§sYèZkÅÂZ**ð!*Á~
²
£45Àö

YH
G
Y

X (1)

ŠZN§sYèZkÅÂZ**ð!*Á~(,™5ÀöG
Y

X (2)

!*N§sYèZkÅÂZ**ð!*Á~(,™5ÀöG
Y

X (3)

ŠZN§sYVāZkÅÂZ**ð!*Á~
²
£45Àö

YH
G
Y

X (4)

»™.$cì6āŠ3c*ŠH 5 A Zq-"0*c*VE¦ññÝ~ .13

ÅewÐÃuìXË 10

5 

m/s ìXZq-Z¼ZyÔñÝÆáZi~
ìXZkz96, 20 cm z96,Z¼ZyZzgñÝÆÆÖ@»ÀŠ~Ã,

Z¼ZyÆfg=CkÅYäzZà̧]ÅŠgHƒÏ?

4π×10

−20

 N (1)

8×10

−20

 N (2)

4×10

−20

 N (3)

8π×10

−20

 N (4)

n4ñÝ~ÎgZpVÆ p n4ñÝ~Z¼ZâV»Zg‚i n Zq- .14

Zg‚iÆ)z~ìXZq-ÛzãyZy)',¹(ZyŠzâV6,Îc*Y@*ìXZy

~aZƒäzZà',¹gz»ñZi:<Zzg�ŠÑ]~Ð9�Z[74/õ FEGX

n4ñÝ~',¹gz - p < n4ñÝ~',¹gz n (1)

Xn4ñÝ~ n n4ñÝ~',¹gz7(;5Àö EXG
Y

ÔÜs - p (2)

',¹gz(;5Àö EXG
Y

X

n4ñÝ~',¹gz p = Xn4ñÝ~',¹gz n (3)

n4ñÝ~',¹gz - n < n4ñÝ~',¹gz p (4)

3
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îwâözZÑZq- 5 cm Zzg 'A' îwâözZÑZq-u!°� 20 cm .15

Šzg~6,gÇ÷XZ¤/ 'd' Zq-„"g~Zq-Šzu}Ð  'B' �°°�

ÃZq-áZi~ÃqÆîg6, 'B' 6,z̧q8,k,Zq-áZi~âgÅÃq 'A'

~ƒÏ: 'cm' ÅŠg 'd' ghCìXA$Šzg~

50 (1)

30 (2)

25 (3)

15 (4)

Zzg(,}gziyzZÑ¾Zq-ÜðŠzgÎ~"540î EG
E
GÆîg6,ƒ�  (,~îwâö .16

 Ð4ƒ@*ìYVā:

(,ZgziyCÅp!ZzgŠ3ðŠ¶Åqª�Ã4™ä~æŠ™@* (1)

ìX

"540î EG
E
G»(,ZgK4âgZ‰™äÅ¤‰ÜÃD¯@*ìX (2)

Zq-(,Zgziy4b�‹t½™Z@*ìX (3)

qgz!*Ñ‚g}�ŠÑ]9÷X (4)

 2 kg J-mìXZ#ZkÐ 5 cm Å̧]Ð 10 N Zq-Z48- .17

ÅZq-SÃ\dc*Y@*ìÂZNZi»ŠzgHƒÇ?

3.14 s (1)

0.628 s (2)

0.0628 s (3)

6.28 s (4)

]ÆˆZÝ 150 TQìX 100 Zq-@*•g~%œ/{ÅÛi0+Ï .18

dq»Ãy‚8~î OXgb?

(1)

(2)

1/2 (3)

(4)

÷Zq-@*gÆ R

2

Zzg R

1

Šz',‡ñƒñ™z~ñÝXÆÛ¢ .19

:  (σ
1

/σ

2

)

 

fg=a�}÷XA$Zy™zVÅÒ',¹!*gÑÄ»Úƒ�ƒÇ

(1)

(2)

(3)

(4)

     »Zq-−@*gÆ 1.5 V Zq-7&4h4ð
HEI

G¢au–�~',¹wHC¸~ .20

',¹wHC 2.5 V Mð6,ẦiyŠêìXZq-Šzu}−Ã  36 cm 

¸~Æ−ÐpsHY@*ìXA$@*gÅ¾Mð6,̀ÂZiyƒÇ:

64 cm (1)

62 cm (2)

60 cm (3)

21.6 cm (4)
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Æ',¹gz',ŠZgñLv~ÀŠ~F,Zl6,7Vîg6,„ 'R' Û¢ .21

Šzg~6,vÅzzÐƒäzZà  'r' ìXvÆ"gÐ 'I' ”{',¹gz
~p~Ãqgzfs~Ð¾F,®Æfg=Š3c*Y B(r) ïFyZy

Yì:

(1)

(2)

(3)

(4)

' ' Zq-áZi~eŠg$½3ªî IEÆeŠgzVÆŠgxyZq-7V',¹yZy .22

ìA$$½3ªî IE 'A' ìZzgeŠgzV»gK 'd' ìXZ¤/eŠgzVÆÖ@»Ã,

ì? ε
0

~¦ƒðÂZ**ðHƒÏ²ÜY~',¹uZe$8,k,~

(1)

(2)

(3)

ε
0

EAd (4)

ñ`**‡.Þ̈gzgu:zZáZq-âg~  ÅZq-',¹ïF 'λ' îwñ` .23

Sâg~RÐZy�Z`8,k, 'm' ˆkŠJCR6,z̧q8,k,ƒCìXZ¤/
ƒA$:   λ

d

îwñ` ƒäzZáâg~Z¼Zy»e~',Z‹

(1)

(2)

(3)

(4)

®ŠÐ‚Š{qgñãw•�™g;ìXZkÅzsÂZ**ð»®Š 'n' Zq-Ÿ .24

ƒÇ:

3n (1)

4n (2)

n (3)

2n (4)

6,̈g<Zzg9�Z[U¹: (B) Zzg (A) qgzfsÒ**] .25

Zq-i²eZ-eöwk~y~�hZY@*ì²z{zz
É4-
÷
HGEgc{ (A)

Å§bZEwHY@*ìX

0.1 V (potential barrier) Ç»gzuā p-n (B)

ÆÖ@ƒ@*ìX  0.3 VÐ

ßìX (B) 9ì² (A) (1)

9ìX (B) ßì² (A) (2)

ŠzâV9÷X (B) Zzg (A) (3)

ŠzâVß÷X (B) Zzg (A) (4)

5
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»Zq-'×Z¶ 'R' »Zq-$½3ªî IEZzg'×ZØ C »Zq-Zâ!Ô&¢A L Zâq .26

ì 'V' ŸzZgîg6,Zq-�Šw',¹gzÆÈÐa�}÷T»ā�Ût

ÆuzVÆÖ@ā�Ût!*nKM R Zzg C ÔL 6ā̂~Š3c*ŠHìX
 u–�Ðƒ™¦/gäzZá LCR ÷X 40 V Zzg 10 V Ô40 V 

(impedance) ìXA$u–�Å£z#Ö A ',¹gzÅzÝ

ƒÏ:

4 Ω (1)

5 Ω (2)

(3)

(4)

ìX 6,ixÐiZzt%ŠÅŠgC�²»õ»ZYsú .27

45� (1)

90� (2)

60� (3)

30� (4)

qgzfsŸÆfg=Ýw8,k,ƒ@*ìX Zq-@*•g%œ/{ .28

»�CÙ~°ŠìXA$ZkŸ~ÂÝwfgZ] X ÔK Z ˜V

ƒf:

β

+

, α, β

−

(1)

β

−

, α, β

+

(2)

α, β

−

, β

+

(3)

α, β

+

, β

−

(4)

6,qª�jyÐZ’ZY™ÆZq-+{Zq-Ùâb˜~6,nÅ t=0 .29

J-+{Æ  t=n Ð t=n−1 §sØìX�Ûn™,āz9

ÅŠgƒÏ: ìA$Úƒ� S

n

fg=ðHŠHÃ,

(1)

(2)

(3)

(4)

Ã5�ZzgŠb²/õ
Y
G�ŠÑ]~Ð9�Šw74/õ FEG: II 2y Zzg  I 2y .30

II 2y I 2y

(P) ’Æ‚Ó]Å_.gZz‰%,ew (A)

(Q) Và’Æfg=eZÑYäzZÑŠ!*î (B)

(R) Zq-‚?ÅZz‰wHCÂZ**ð (C)

(S) ñwÅÀZ0+gzã  1 Šz�CÙ~’Æ (D)

ÂZ**ð

(A) - (Q), (B) - (P), (C) - (S), (D) - (R) (1)

(A) - (R), (B) - (Q), (C) - (P), (D) - (S) (2)

(A) - (R), (B) - (P), (C) - (S), (D) - (Q) (3)

(A) - (Q), (B) - (R), (C) - (S), (D) - (P) (4)

ìXi}ÐegtÛ¢Zzg)z~ÑÄÆ v i}ÅRÐ�ÛZgew .31

Zq-Šzu}(g{ÅRÐ�ÛZgewƒÏ:

3 v (1)

4 v (2)

v (3)

2 v (4)

O5
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~QZƒ@* t minutes J- 80�C Ð 90�C »°»Zq-”� .32

Ð 80�C ìX»°ÆZk”�Ã 20�C ìX²#}»ŠgzwZg]

20�C J-QZƒä~Hz‰ÜÑÇZ#ā#}»ŠgzwZg] 60�C

6,„ì?

(1)

(2)

(3)

(4)

Å   !*nKMÂZ**ðZzg…Æ!h4¨Ïî
GGÃªCÙ™D÷A$ G Zzg E Z¤/ .33

Z…Šƒā:

[ M ] [ L

0

 ] [ T

0

 ] (1)

[ M

2

 ] [ L

−2

 ] [ T

−1

 ] (2)

[ M

2

 ] [ L

−1

 ] [ T

0

 ] (3)

[ M ] [ L

−1

 ] [ T

−1

 ] (4)

ÅZq-gK!*wÃZ#%+Ð½}',@~ d ZzgÑÄ MS .34

 e1c*Y@*ìÂ¼z‰ÜÆẐkÅgëgLƒYCìXZ¤/e+ÅÑÄ

  ƒÏ: (viscous force) ìÔÂZk!*w6,»x™äzZà²z“¸]

(1)

2Mg (2)

(3)

Mg (4)

~Zq-ŠJCñÝÐƒ™ÕzZà',¹gzÐ0¼¢C I 2y .35

~',¹lZgzVÆ¼gc*MCŸÆ II 2y Z˜q]Šb‰÷X
Ãoƒ�g¤VÆˆ[Ð II 2y  Zzg I 2y Šb²/õ

Y

G÷X
5�X

II 2y I 2y

(P) !*gWzg~gëg (A)

 (Drift Velocity) 

nev

d

(Q)   ',¹'×ZØ (B)

(Electrical Resistivity)

(R)  Z,Zs#z9 (C)

(Relaxation Period)

(S)  ',¹gzÅÑÄ (D)

(Current Density)

(A)-(R), (B)-(P), (C)-(S), (D)-(Q) (1)

(A)-(R), (B)-(Q), (C)-(S), (D)-(P) (2)

(A)-(R), (B)-(S), (C)-(P), (D)-(Q) (3)

(A)-(R), (B)-(S), (C)-(Q), (D)-(P) (4)

)¢]( BvX

ÆZq-ŠZ],}~7VewÐw•�™@*ƒZZq-ŸZq- R Û¢ .36

iZzt6, 'θ' z‰ÜÎ@*ìXZ¤/ZkŸÃZ|‚Ð T 67gZ™ä~

Æ',Z',ƒCìXA$ 4R ŠZ¸YñÂZkÆfg=qÝÅˆZWZz™ð
ƒÇ: 'θ' iZzt

(1)

(2)

(3)

(4)

7
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~ qÝ¢[ .37

Zzg Æn q=1

»åŸ‚ƒÇ:

(1)

(2)

(3)

(4)

zZàŠzñÝŠZ],z~ß\Zq-„̃~~g¿÷ R

2

Zzg R

1

Û¢ .38

Ô (M) ÔÂZyÅ!*bZâq R

1

> > R

2

²ZyÆ%œ/áZgŠ÷XZ¤/

qgzfs~Ð¾ÆgZ„�pÐƒ�ƒÏ:

(1)

(2)

(3)

(4)

Æ8~î O 90� ÆZq-ŠZ],~ŸÐZq- 'R' ZzgÛ¢ 'M'S .39

Ð0Zq-¸kÃUc*ŠHìXŸÆ%œ/Ð¦/gäzZáZzgÝÆ

» 'MR

2

' ˜~ÆÀŠ~"gÆZ§ZsŸÆ!*¹a8~î O»§Š»Í̃

ÅŠgƒÏ: 'K' kHìXA$ 'K'

(1)

(2)

(3)

(4)

÷̂~Š3ðˆ§i6,�h} r

3

Zzg r

2

, r

1

&'×Z¶XÅ'×ZØ .40

ƒÏ: ‰÷X'×ZØÅZ˜b~',¹gzÅÚ

(1)

(2)

(3)

(4)

ÅZz™ðÐ¤/Zc*Y@*ìÔ 10 m SÅ!*wTÃ 0.15 kg Zq- .41

i}Ð”ZCìZzgzZ:ZÏZz™ðJ-Z7ìXA$!*w6,ÑòÅ

(g=10 m/s

2

) ƒÏX __________ °Š~Šg½ã

2.1 kg m/s (1)

1.4 kg m/s (2)

0 kg m/s (3)

4.2 kg m/s (4)

Šzg~ 60 cm îwâözZáZq-u!¾Ð 30 cm Zq-$©Šö
EG

Ú .42

 6,g¿ìXZ¤/¾Æ{m"gÆÀŠ~îg6,Zq-˜~Ws¾Ð

ÅŠzg~6,g3ìA$îC¾Šzg~6,Zzgt&45Àö E
E
G
Y

? 40 cm 

ÅŠzg~6,ÔZq-)ÇC&45Àö E
E
G
Y

30 cm ˜~WsÐ (1)

ÅŠzg~6,ÔZq-)ÇC&45Àö E
E
G
Y

20 cm ˜~WsÐ (2)

ÅŠzg~6,ÔZq-ÇC&45Àö E
E
G
Y

20 cm ¾Ð (3)

ÅŠzg~6,ÔZq-ÇC&45Àö E
E
G
Y

30 cm ¾Ð (4)

O5
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6,Îc*Y@*ìX C Zzg A, B Šb²/õ
Y
Gu–�~ÔZ›e85ÿ EHWÃR,!5ÿ

E
.43

6,Wî^2$HƒÇ? y R,!5ÿ
E

(1)   

(2)  

(3)  

(4)  

6,',‡c*Y@*ìXz{ 220 V 10+zV~CÙ10+Ã 27 )z~�#ÖÆ .44

ƒÇ: (potential) ï™Zq-(,~10+¯D÷X(,~10+»ā
1520 V (1)

1980 V (2)

660 V (3)

1320 V (4)

ÆZuZqÐZuZq8,k,  5 m/s

2 Zq-»gqª�jyÐZ’ZY™CìZzg .45

6,»gÅZq-9ÅÐ»g~ÆZq-±ÆÆfg=Zq- t=4 s ƒCìX
6,!*wÅgëgZzgZuZqHƒf? t=6 s !*w!*CÙ¤/ZðYCìX

(g=10 m/s

2 k)

 m/s, 0 (1)

 m/s, 10 m/s

2

(2)

20 m/s, 5 m/s

2

(3)

20 m/s, 0 (4)

»$½3ªî
IEZzg 80 µF »Zâ! 5.0 H u–�T~ LCR Zq-ŸzZg .46

230 V ',¹gzÆ  Å'×ZØa�~ìZq-‹w®ŠzZá�Šw 40 Ω

ÈÐa�ZìXÈÅiZzc*ð®ŠX6,u–�ÃvƒäzZà¤‰Ü²)»å
YYZg

®Š6,¤‰ÜÅWŠSƒCìÔƒā:

46 rad/s and 54 rad/s (1)

42 rad/s and 58 rad/s (2)

25 rad/s and 75 rad/s (3)

50 rad/s and 25 rad/s (4)

Æ¶Ky6, 40 cm SÆZq-scÃ 500 g MðZzg 200 cm .47

6,sc 20 cm ÅZq-S 2 kg gÇZq-$6,áZiyHY@*ìX

Æ¶Ky6,�9ì6ā 160 cm 'm' Ð�9ì²Šzu~**¥xS

ÅŠgè<²scÂZiy~ìX 'm' ^~Š3c*ŠHìX

(g=10 m/s

2

)

(1)

(2)

(3)

(4)

ÅgëgÐi}ÅRÐŠZ¸ v=kV

e

(k < 1) S»Zq-fg{ 'm' .48

�ÛZggëgìXfg{Æfg=qÝÅ̂RÐZWZz™ð: V

e

Y@*ì˜V

(1)

(2)

(3)

(4)

9
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ÆZq-�Šw',¹gzÅaðÐa�}Zq-4,zàR,Z$i¨é EEg%Æ 220 V .49

Æ–Ã°c*Y@*ìXR,Z$i¨é EEg%~̧]Æ 11 V, 44 W fg=Zq-

v**]ÃÃZ0+Zi™DƒñÔ6,ZÎ~u–�~',¹gzHƒÏ?

2 A (1)

4 A (2)

0.2 A (3)

0.4 A (4)

ÆZq-7VñÝ@*gÃ�™Zq-',¹gz',ŠZg 'R' Zzg'×ZØ 12a Mð .50

ÄA î F¯c*ŠHìX

IÆ)z~ZÑHq[Å̂~ 'a' Zq- (i)

IÆZq-%,Å̂~ 'a' (ii)

A$»̂ŠzªïF£gZW,ŠzâV~!*nKMƒÇ:

4 Ia

2 Zzg 3 Ia

2

(1)

3 Ia

2 Zzg 4 Ia

2

(2)

3 Ia

2 Zzg Ia

2

(3)

 Ia

2 Zzg 3 Ia

2

(4)

)6( A vX

Æe~;[+gzì
854jè EEGIEZ½»{m6,ze„ 2-Bromo pentane .51

ì: Pent-2-ene (major product)

(Hofmann Rule ƒs}»‡°{) (1)

(Huckel’s Rule

4¹ÿ X»‡°{) (2)

(Saytzeff’s Rule ÃLip»‡°{) (3)

(Hund’s Rule ƒ&+k»‡°{) (4)

: ì (sequence) ÆÈÙZ&4-£é GEGk»9F,KM ‘C–X’ .52

CH

3

−F < CH

3

−Cl > CH

3

−Br > CH

3

−I (1)

CH

3

−Cl > CH

3

−F > CH

3

−Br > CH

3

−I (2)

CH

3

−F < CH

3

−Cl < CH

3

−Br < CH

3

−I (3)

CH

3

−F > CH

3

−Cl > CH

3

−Br > CH

3

−I (4)

 Å 1,368 kHz WwZ&+c*gi+-5Š‹»Zq-ºmZø)YCÙu,( .53

?í™@*ìXR,Z$g.2.ç
E

GHÆfg=Z¼z!5»4545ë G
YEGHE

Y
ZÃq» (frequency) ®Š

:  îwñ`ì

[speed of light, c=3.0×10

8

 ms

−1

] 

2192 m (1)

21.92 cm (2)

219.3 m (3)

219.2 m (4)

 ÆZq-‰ZbÛ¢  Hf (Z=72)  Zzg Zr (Z=40) .54

ƒD÷Yè:  (ionic radii (ZzgW‡Û¢) atomic radii)

(lanthanoid contraction Å54-Ÿ5é GEGE[+ZÁn) (1)

(»ƒ** chemical properties Zq-66ðp!) (2)

gnp÷X (belonging) ŠzâVZq-„¤/z\Ðo9L (3)

(diagonal relationship eZ"5½ð JG
Y

9ģ) (4)

4.77 Zzg 3.27 pK

a

ZzgZ$k5ë GHZŒ» pK

b

6,eZðŠbZ}» T  (K) .55

(dimethylammonium !*nKMìXeZð$4-£é GGbZñˆ_543ï GHGH²w

Æn9WBì: pH Æ acetate solution) 

7.75 (1)

6.25 (2)

8.50 (3)

5.50 (4)

qgzfs~ßÒy÷: .56

ÆZi (heat and electricity)

Å54-Ÿ5é GEGE[+Ô¤/òZzgð (1)

,ËƒD÷X

ìX (reactive metals) Z&»45é GHE[+¹„ic*ŠCÙÐŠJ] (2)

{mîg6,Z#ZÐZµ™D÷X

~ic*Š{ƒ@*ìÔÅ54-Ÿ5é GEGE[+  (element) Z&»45é GHE[+ZÁnK (3)

ZÁnÆKÆ£«~

(solid state) ZÒR,Z-É43ïGEHÅ54-Ÿ5é GEGE[+WíZK̂kÅqª�~ (4)

ƒD÷X (colorless) "g8-

O5
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nÆZ»ð−Æ%œ/~Ÿ 14 ÆZ»ðYwú−~X Bravais .57

Å®ZŠƒD÷:

2 (1)

3 (2)

7 (3)

5 (4)

~ƒ�Ðic*Š{ŠgzwZg] (blast furnace) ÀÅ
(Ÿ-ö
EHO

.58

�qÝHYYì: (temperature)

upto 1900 K (1)

upto 5000 K (2)

upto 1200 K (3)

upto 2200 K (4)

fs~ŠzÒyŠ�‰÷: .59

: I ÒyX

gnp÷X (belongs) Z4+Zzg0*gZ6ñw**gÃÀZ**ÄBhë EÐoƒ�

: II ÒyX  

ìX 7 âg@Zzg‹zí**gÃÀZ**ÄC4hë EG

Zz6,Šñ‰Ò**]6,gzÝeZsƒñnŠñ‰WB~Ð9�Z[Ã

™,X (choose)

!-Bï
GE

E

ßìX  II ÒyX 9ìp  I ÒyX (1)

9ìX  II ÒyX ßìp  I ÒyX (2)

9÷X  II ÒyX  Zzg  I ÒyX  ŠzâV (3)

ß÷X  II ÒyX  Zzg  I ÒyX  ŠzâV (4)

™,�34ø XG',vgÐÆgl™Zq-Î® (identify) %“�ÅÙ|# .60

ì:  (dissolves) ~˜ (alkali) Šêì�ZÅ¹Ðö

(1)

(2)

(3)

(4)

(ƒ@*ìXqgzfs~Ð Isotope R,&4-ê GHG;[+gzX»Zq-@*•gëY) .61

ÃµfgZ]»Zy�Z`ƒ@*ì?
 (γ) Çâ (1)

 (n) ER,Zy (2)

 (β

−

) gC (3)

 (α) ZÖ (4)

(prepared) Zi+c7à÷Z,̂cÐqgzfs7Ê-,çGk~Ð£»g .62

HY@*ì?

âz= (1)

eZ™Zy (2)

"3¨Òè
HGEE

(3)

66 **&Òè
J

EX (4)

(inertness â.Þ’ÃZï**xZ=Šc*ŠHìYèZéZÁ¨)ñW, .63

ÒyÅÙ|# ß Zy~Ð  ƒCìX towards reactivity)

™,: (Identify)

 dispersion â.Þµ4mø
Y

GÅ¹„$zgÌÅ¤‰Ü) (1)

ƒCìX  (forces

â.Þµ4mø
Y

GÅZ¼ZyqÝ™äÅZUk¹„ic*Š{ƒC (2)

ìX

ÐY÷X  (sparingly) â.Þµ4mø
Y

G0*ã~Zôo (3)

Zzg (melting point) â.Þµ4mø
Y

GÅ¹„ic*Š{̀¢Z|# (4)

ƒCìX (boiling point) `�l

3½hé XÍ96,
'
.543ð GGHGZkð−~6ZŠgwZzgZzÉŠgwzZ-Z[+iÆn9 .64

WBì:

2, 1 (1)

12, 6 (2)

8, 4 (3)

6, 12 (4)

qgzfs~ÐÃµiF̂ŠJCh[+k�**xC
&CÓÿ
NO

~i5+k,Zzgë .65

¤/ÄƒD÷:
!5½54o-ê

G
YEGIG³gZ[+ (1)

',&Í-ê GG³gZ[+ (2)

y³gZ[+ (3)

Z7Z
"54-ê
EGHG³gZ[+ (4)
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ÆÖ@9  C

V

Zzg C

P

 Zq-ñwWàs’Ænqgzfs~Ð .66

(Ãyì? relationship)m

C

P

=RC

V

(1)

C

V

=RC

P

(2)

C

P

+C

V

=R (3)

C

P

−C

V

=R (4)

ÃŠ3c*ŠHì: (option) SwS¡½ï EHÆÒyÆn9Z(g .67

Z6ga²w (1)

-gc*»˜w (2)

»˜w NaCl (3)

‰³i»˜w (4)

™D÷: (prepared) Ã»g (solutions) qgzfs˜w .68

(P

1

) 0*ã~˜%6, 250 ml Ã (C

6

H

12

O

6

) ‰Ãi 10 g

X(P
2

) 0*ã~ 250 ml Ã  (CH
4

N

2

O) -gc* 10 g

(P

3

) 0*ã~ 250 ml Ã  (C

12

H

22

O

11

) hzi  10 g

ÆnZyß̃V~ (Osmotic pressure) �ÖƒñzßYŠ!*î

 9WBì:

P

2

 > P

3

 > P

1

(1)

P

3

 > P

1

 > P

2

(2)

P

2

 > P

1

 > P

3

(3)

P

1

 > P

2

 > P

3

(4)

6,Š!*î£’̈Æ (temp.) 1Z&Òø
J

ÑÆn9¤/ZsÃU¹�ZŠ .69

Ã¤/Zs~Š3g;ìX (volume) w

(1)

(2)

(3)

(4)

O5
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Ð5�: II z„�X  Ã I z„�X .70

 II z„�X  I z„�X

ZjZ],cZçw (i) PCl

5

(a)

R,Z&½ð
JY

9&Ò2.ç FGE (ii) SF

6

(b)

WÉŠgw (iii) BrF

5

(c)

R,Z&½ð
JY

9!*"2.ç JFGZçw (iv) BF

3

(d)

Šgzfs�ŠÑ]~Ð9�Šw»ZN[<:

(a)-(iii), (b)-(i), (c)-(iv), (d)-(ii) (1)

(a)-(iv), (b)-(iii), (c)-(ii), (d)-(i) (2)

(a)-(iv), (b)-(iii), (c)-(i), (d)-(ii) (3)

(a)-(ii), (b)-(iii), (c)-(iv), (d)-(i) (4)

−4.2 kJ mol

−1 Æn¬ïÅZ&4-£é G
EGk A→B (reaction) Zq-¬ï .71

 ìX¬ïÆn9āÂZ**ð 9.6 kJ mol

−1  ZzgZ
&¼-

ö G
H

zcZ&4-£é G
EGk

6,zÃbWB~Š3c*ŠHìX (potential energy)

(1)

(2)

(3)

(4)

: I ÒyX .72

(,f  (Acid strength) ~!Z!¤‰Ü (order) Šñ‰F,KM

HF << HCl << HBr << HI ƒðì:

: II ÒyX

»‚,̂(,kYDX F, Cl, Br, I ‰‰ë¤/z\~nY"5Áõ JE
Y

K

(Bond strength) Å!*&+Å¤‰Ü  HI Zzg HF, HCl, HBr 

(,fY&Àö
JY

X (Acid strength) nY5ZzgZ=!Z!¤‰Ü

Zz6,Šñ‰Ò**]6,gzÝeZsƒñnŠñ‰WB~Ð9�Z[Ã
™,X (choose)

!-Bï
GE
E

ßìX  II ÒyX 9ìp  I ÒyX (1)

9ìX  II ÒyX ßìp  I ÒyX (2)

9÷X  II ÒyX Zzg  I ÒyX ŠzâV (3)

ß÷X  II ÒyX Zzg  I ÒyX ŠzâV (4)

(~{m6,ze–� chemical reaction) qgzfsÆ6ð¬ï .73

ì: (major product)

(1)

(2)

(3)

(4)

Zq-ÒZzgZ¼ZyÅ¶zZÑ%“�ìX%œ/~�CÙÐ‘ïZzgZ¼Z BF

3

.74

yÅ®ZŠZ§Zs~!*nKMƒC÷:

 6 Zzg sp

2

 (1)

 8 Zzg sp

2

 (2)

  4 Zzg sp

3

 (3)

 6 Zzg sp

3

 (4)
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(organic compound qgzfs6ðg½~**xC%“�) .75

**xHì?   IUPAC »

Acetone 6,ze–�

Zzw -3

"5454è FG
EH

GEX (1)

Zzw -2 X$4-£é GGbç”X 2 (2)

Zzw -2 X$4-£é GGb6,zàX 2 (3)

Zzw -2

"5454è FG
EH

GEX (4)

ZzgggZ]Æ%µ ( s o l i d  s ta te ) ',&Í-ê GG³gZ[+»k̂qª� .76

÷: (structures) ~Zé‚854è
EG

G
(vapour phase)

eZÎZzgé!*nKM (1)

ŠzâV~u (2)

(respectively) uZzgeZÎ!*nKM (3)

(Linear) ŠzâV~é (4)

�wÐ%m,xŠ3@*ì: (compound) %“� .77

C

3

H

6

O (1)

C

4

H

10

O (2)

C

5

H

12

(3)

C

3

H

8

O (4)

¶ÅFg~ìX _________ (deficiency Å¶) RBC .78

 B

1

zN*ð (1)

 B

2

zN*ð (2)

 B

12

zN*ð (3)

 B

6

zN*ð (4)

qgzfs¬5]~ÐÃyÏ¬ïŠJCUî¬ïƒCì? .79

9�ŠwÃª»:

Fe+2HCl → FeCl

2

+H

2

↑ (1)

2Pb(NO

3

)

2

 → 2PbO+4NO

2

+O

2

↑ (2)

2KClO

3

2KCl+3O

2

(3)

Cr

2

O

3

+2Al Al

2

O

3

+2Cr (4)

<%eZ(;5å JXGHgwZy (stable) Åƒ�ÐÁL (ethane) Z
#-
£4è

GG
GE

.80

ì:

60� (1)

0� (2)

120� (3)

180� (4)

Åñ°ñÆ»ÑpÐ„−c*  CH

3

COONa Zzg NaCl, HCl .81

 Zzg 126.45, 426.16 6,(infinite dilution)

»ñ°ñÆ  CH

3

COOH !*nKM÷X 91.0 S cm

2

 mol

−1

�Z[Æn9�ŠwÃª»:  ÑpÐ„qª�6,−tƒ@*ìX

698.28 S cm

2

 mol

−1

(1)

540.48 S cm

2

 mol

−1

(2)

201.28 S cm

2

 mol

−1

(3)

390.71 S cm

2

 mol

−1

(4)

~£ZEw™Æ"u{ØŠJ] (methods) qgzfs§i .82

qÝHYYì�#}~ŠgzwZg] (highly pure metal) 

gLì? (liquid) ?g± (room temperature)

e_5Ó4jè
HGIE

(1)

izygdÓ (2)

Z¼zÉ4mø G
(3)

™zā¤/Z° (4)

»g0÷Zzg!*¹»‚;[+gzX0*ñYD 78% Zq-**xC%“�~ .83

÷X)ziyÐ(%“�cŠ!*CŸ‚c9�ŠwÃª»:

[1= »Z#-)ë HGzf$ H ; 12= »Z#-)ë HGzf$  C]

CH

3

(1)

CH

4

(2)

CH (3)

CH

2

(4)

O5
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ì: (structure) »9‚|# 2,6-Dimethyl-dec-4-ene .84

(1)

(2)

(3)

(4)

ì: (EDTA) Z
#-£Ó4è
GG

GEeZðZ}6ZZ$h43ï GHGHWí .85

ez3,ZVƒ "N" !*ðe"543ï GEHGHÅ5»45å G
Y

GEHÆŠz (1)

ez3,ZVƒ "N" R,Zðe"543ï GEHGHÅ5»45å G
Y

GEHÆ‚B& (2)

ZVƒ "N" Šz  Zzg  "O"

45½hé XGe"543ï GEHGHÅ5»45å G
Y

GEHÆ‚Beg (3)

-ãe"543ï GEHGHÅ5»45å G
Y

GEH (4)

)6( BvX

Ã5�: II z„�X  Zzg  I z„�X .86

 II z„�X  I z„�X

!*gl  !Z! (i)  2SO

2

(g)+O

2

(g) → (a)

(Acid rain) 2SO

3

(g)

(Smog ZÈv)   (ii) HOCl(g) (b)

 (Ozone ZzizyÅÜ   (iii)  CaCO

3

+H

2

SO

4

 → (c)

depletion) CaSO

4

+H

2

O+CO

2

R,Z7�Ûq-WßŠÏ   (iv) NO

2

(g) (d)

(Tropospheric NO(g)+O(g)

pollution)

Šg`fsZN[~Ð9�Z[74/õ FEG:
(a)-(iv), (b)-(iii), (c)-(i), (d)-(ii) (1)

(a)-(iii), (b)-(ii), (c)-(iv), (d)-(i) (2)

(a)-(i), (b)-(ii), (c)-(iii), (d)-(iv) (3)

(a)-(ii), (b)-(iii), (c)-(iv), (d)-(i) (4)

: ì 'R' Šñ‰ŸzZg¡g½~”ï .87

  

HI (1)

CuCN/KCN (2)

H

2

O (3)

CH

3

CH

2

OH (4)

CH

3

CH

2

COO

−

Na

+

 CH

3

CH

3

+ .88

Na

2

CO

3

.

ƒñË (consider) Ãâ… (reaction) Zz6,Æ¬ï
¡ÅTy™,: / ZÐ (missing)

CaO (1)

DIBAL-H (2)

B

2

H

6

(3)

Red Phosphorus (4)

−5×10

3

K »ªWgegg½ Wg|ö^ .89

ÅzCìX E

a

Æn (reaction) ìX¬ï

[ R=8.314 JK

−1

mol

−1

] Šc*ŠHì:

ZL�Z[Æn9WBÃU¹:

166 kJ mol

−1

(1)

−83 kJ mol

−1

(2)

41.5 kJ mol

−1

(3)

83.0 kJ mol

−1

(4)
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Ð5�: II z„�X  Ã I z„�X .90

 II z„�X  I z„�X

)1g
!5»43ð G
YEHy( 5.92 BM (i) [Fe(CN)

6

]

3−

(a)

0 BM (ii) [Fe(H

2

O)

6

]

3+

(b)

4.90 BM (iii) [Fe(CN)

6

]

4−

(c)

1.73 BM (iv) [Fe(H

2

O)

6

]

2+

(d)

qgzfsZN[~Ð9�Z[U¹:

(a)-(i), (b)-(iii), (c)-(iv), (d)-(ii) (1)

(a)-(iv), (b)-(i), (c)-(ii), (d)-(iii) (2)

(a)-(iv), (b)-(ii), (c)-(i), (d)-(iii) (3)

(a)-(ii), (b)-(iv), (c)-(iii), (d)-(i) (4)

7ì? (iso-electronic) qgzfs�hzV~ÃyW$ið
J

Z¼Z7- .91

Mn

2+

, Fe

3+

(1)

Fe

2+

, Mn

2+

(2)

O

2−

, F

−

(3)

Na

+

, Mg

2+

(4)

qgzfs~ÐÃµZq-~ezZgZyÆS:]ÆZ±gÐñ .92

ÐªCÙ7™D?

NH

3

 < PH

3

: (,fƒð!Z!p! (1)

< AsH

3

 < SbH

3

(character)  

CO

2

 < SiO

2

: (,fƒðZ±k5åGHZ,̂8-¤‰Ü (2)

< SnO

2

 < PbO

2

 

HF < HCl  : (,fƒð!Z!¤‰Ü (3)

< HBr < HI

H

2

O < H

2

S : ÅzC  pK

a

(,fƒð (4)

< H

2

Se < H

2

Te

»)gó;î ( ideal  gas) W$ið
J

êïqª�~Zq-Và’ .93

:9WBì: (Irreversible expansion)

∆U=0, ∆S

total

 ≠ 0 (1)

∆U ≠ 0, ∆S
total

=0 (2)

∆U=0, ∆S

total

=0 (3)

∆U ≠ 0, ∆S
total

 ≠ 0 (4)

ì?  (non-polar Šg`fs‚?~ÐÃyZK¡]~)ª) .94

SbCl

5

(1)

NO

2

(2)

POCl

3

(3)

CH

2

O (4)

6,Zq-{Æ] 0�C H

2

¤/Zx 2 Zzg O

2

¤/Zx 4 Zq-Wö}~ .95

wc�]Š!*îc)cðŠ!*î(

Šc*ì:

[ R=0.082 L atm mol

−1

K

−1

, T=273 K]

qgzfs~Ð9�ŠwÃª»:

25.18 (1)

26.02 (2)

2.518 (3)

2.602 (4)

Æñ°Úƒ�~ 3 : 2 6,¸\»Š!*î*.çEEE+ÐWµ54èHGEÆ‚B 45�C .96

qgzfs97»ZN[™,:

ZzgWµ54èHGE» 280 mm Hg = 6,*.çEEE+»zT6,b 45�C ]

[(assume) ìXW[+s’ÃâyB 420 mm Hg

qgzfs~Ð9�Šwª»:

336 mm  Hg (1)

350 mm  Hg (2)

160 mm  Hg (3)

168 mm  Hg (4)

O5
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Ð5�: II z„�X Ã I z„�X .97

 II z„�X  I z„�X

IXzÛgeXi
&Ó4hÀö
G
E

g½ (i) (a)

ÍR,}XÃag½ (ii) (b)

ƒßÃgxg½ (iii) R−CH

2

−OH+ (c)

R'COOH

  Z7
$©5»4jè
G
E
GGIE

(iv)

(d)

Šg`fs~Ð9ZN[U¹:

(a)-(i), (b)-(iv), (c)-(iii), (d)-(ii) (1)

(a)-(ii), (b)-(iii), (c)-(iv), (d)-(i) (2)

(a)-(iv), (b)-(i), (c)-(ii), (d)-(iii) (3)

(a)-(iii), (b)-(ii), (c)-(i), (d)-(iv) (4)

ìX  20 S cm

2

 mol

−1 Z$k5ë GHZŒ»ñ°,Í¨ 0.007 M .98

Hì? (dissociation constant) Z$k5ë GHZŒ»ZíZt»Ÿ

9�Z[ª»:

1.75×10

−5

 mol L

−1

(1)

2.50×10

−5

 mol L

−1

(2)

1.75×10

−4

 mol L

−1

(3)

2.50×10

−4

 mol L

−1

(4)

 intermediate qgzfs6ðg½~ŠgF̂%“�) .99

(ì: compound ‘X’

      

(1)

(2)

(3)      

(4)

 : qgzfs6ðg½~6,ze–�‘W÷ .100

(1)

(2)

(3)

(4)
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)§»]:m»]( A vX

~ñ�ŠƒD÷X ________ (Gemmae) Î† / r .101

 (Some Gymnosperms) 

9.3ð EE
4â / ¼Á#-@î EGEm@*] (1)

(Some Liverworts) x
Zg / ¼CgzZĝ (2)

(Mosses) ñk (3)

(Pteridophytes) ¢~ezÃ"5é JH (4)

ÐªCÙHYYì: __________ Ã (Amensalism) Z
!54hé G
EÉ4g

ê G .102

(−) B âq   ; (−) A âq (1)

(0) B âq   ; (+) A âq (2)

(0) B âq   ;  (−) A âq (3)

(+) B âq  ; (+) A âq (4)

™D÷c* (follow) âjwÆ_.gá…¿~m@*]ZŠzgÃªCÙ .103

i0+ÏÆ%µ~ZnÅ‚|#¯D÷XZk&¢AÃ
ë÷X __________

ö;d-ö LH
(1)

¢»g~ (2)

  (Elasticity) 5î / E (3)

EZg (4)

Æfg)ÅY$ËìX __________ mCŸ]~"5å GEOà .104

ÇâÃÑ (1)

(Zeatin) ic*H (2)

(Kinetin) »&454è
JEGHE

(3)

fk,ucÃÑ (4)

Å (Centromere) Šg`fsô„Æ%ÖV~±ø L~çz£a .105

„ƒCì?

II Z**|X (1)

II ÷|X (2)

I wÐ|X (3)

II wÐ|X (4)

? Òyì ß Šg`fs~Ãy‚ .106

%œ/{ÆZ§ZszZÑ8~î LOÔ%œ/}ÆZ0+gzãZzg3ât~ñ�Š (1)

âœ}ÆŠgxyÅg»z^ìX

‚?Zzg6,z”ÔÆn%œ/{Zzg3ât» RNA %œ/{ÆÎgZcÔ (2)

Šz�ŠgxãgZ3ìX

¢íúâ~÷{%œ/{Zzg3ât̃Ñ]ƒD÷X (3)

m@*]Zzg³Z**]ŠzâV~pgŠ|Z�xñ�ŠƒD÷X (4)

ìX __________ ìz{ effect Z(b
zTÐW!*Š~~Ãî&+g .107

QC"5å GEO~ (1)

QCZāZs (2)

ŠgCZN[ (3)

QCÂú (4)

Ð�h�X II - Ãz„� I - z„� .108

nŠ�‰Z(g~Ð9�Z[É<X

(d) (c) (b) (a)

(ii) (iv) (i) (iii) (1)

(iii) (iv) (i) (ii) (2)

(iii) (i) (iv) (ii) (3)

(i) (ii) (iii) (iv) (4)

ÆŠzgZygzÝÃCk (Photoperiodism) m@*]~¯Ic-eÌ .109

ìX __________ ™äzZà(

$Ãy (1)

"0î FGO (2)

�»Zz6,~aç LZ (3)

� (4)

O5
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aZ™Cì? (Carrageen) Šg`fs~ÃyÏ»ðÔ»gZ” .110

(Red algae uc»ð) (1)

(Blue-green algae šX!»ð) (2)

   (Green algae !»ð) (3)

(Brown algae Èg~»ð) (4)

c*6,ZW,å / !*:V~Fg~Æ´`ÆnZ#!*<m / Ë¿Æ
$o-

÷
E

GE
.111

T~å»;îÌ÷áïìÔQÐ (gene targetting)

ë÷X __________

(Molecular Diagnosis) Yõ / ‚@øá (1)

™õYõ (2)

§Ce1Ì (3)

�´` (4)

ËÌ°z‰Ü~!-ö LHO~ñ�Š½ZðZb
ZYÅlZg‰»g0Ô**>zXÔ .112

BD÷X __________ Ã`gkZzgHÅo-ê
I
G

 (standing state) 9~ƒðqª� (1)

  9~̀ (2)

²z` (3)

²zY',ZŠg~ (4)

yZy~pŠgzvkYkÆ{ØÆnZEwƒäzZÑmC;gñy .113

ìX __________

2, 4-D (1)

IBA (2)

IAA (3)

NAA (4)

Šz§bÆ&+gu Salvinia Zzg Selaginella

82.ç EGEZ /

74øELE
.114

ë÷X __________ )7g(aZ™@*ìXZ,m@*]Ã

(Homosporous 7V&+gu) (1)

(Heterosporous )7V&+gu) (2)

(Homosorus 7VÎgkzZá) (3)

(Heterosorus )7VÎgkzZá) (4)

)7Ê-,çGöugc*¨(Æ%µÅ9F,KMŠg`fs~ÐÃy PCR .115

Ïì?

;îÔ*ƒ**ÔWõŠ¶»® (1)

WõŠ¶»®Ô*ƒ**Ô;î (2)

*ƒ**ÔWõŠ¶»®Ô;î (3)

*ƒ**Ô;îÔWõŠ¶»® (4)

ì? (Monoecious) q-Ò7Š{  Šg`fs~Ãy‚ .116

Marchantia polymorpha (1)

Cycas circinalis (2)

Carica papaya (3)

(Chara) »gZ (4)

7ŠzVÃÔ̂Æ F

2

Zzg F

1

zZ−+Æfg)izZ�V»»gƒ**Ô7½0î E
YG»àCÔ .117

ë÷X __________ fg)™Mh÷8fõ EL

(Punnett square) &43ïFNEGHjk, (1)

(Net square ,Mjk,) (2)

(Bullet square &Ò3ï ENGHjk,) (3)

(Punch square F@jk,) (4)

ÃúV~ UV

#-ö FHOÃS¶e*',zâ[+ÐgóYä6,Z# DNA �6, .118

Å§bÃWCìX __________ Š¬Y@*ìÂz{

÷~uc&45é FHOGV (1)

¿ûš&45é FHOGV (2)

igŠ&45é FHOGV / ¨ (3)

¿û**gā&45é FHOGV (4)

~0*ñYD __________ (Diadelphous) ŠzÈ{igg8 .119

÷X

(Pea æ) (1)

(China rose and citrus ì†[Zzgm) (2)

(China rose ì†[) (3)

(Citrus m) /

c.ç LHk (4)
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Ð�h�X II - Ãz„� I - z„� .120

nŠ�‰Z(g~Ð9�Z[É<X

(d) (c) (b) (a)

(ii) (i) (iv) (iii) (1)

(i) (ii) (iii) (iv) (2)

(i) (ii) (iv) (iii) (3)

(iii) (iv) (i) (ii) (4)

Æ‚B�h�X II - Ãz„� I - z„� .121

nŠ�ƒñZ(g~Ð9�Z[É<:

(d) (c) (b) (a)

(ii) (i) (iv) (iii) (1)

(i) (iv) (iii) (ii) (2)

(i) (ii) (iii) (iv) (3)

(ii) (iii) (iv) (i) (4)

2Æ0*u™äÆ¿ÆŠzgZyuŠZ(£45é
G

GEw DNA âú .122

F,ÂL __________ 5äÐ (Chilled ethanol)

0*@*ìX (precipitate)

(Histone)

4h4ð XHy (1)

(Polysaccharides) M]~ (2)

RNA (3)

DNA (4)

Š~ˆ)zZ]~ .123

GPP−R=NPP

ÃªCÙ™@*ìX __________ R

úZï / âj1Cb
z (1)

[åV (2)

(Radiant energy) @*!*VÂZ**ð (3)

úZï / §N*gecb
z (4)

Æ‚B�h�X II - Ã2y I - 2y .124

nŠ�‰Z(g~Ð9�Z[ÃÉ<X
(d) (c) (b) (a)

(i) (iv) (iii) (ii) (1)

(iii) (i) (ii) (iv) (2)

(ii) (iii) (i) (iv) (3)

(ii) (iv) (i) (iii) (4)

)7Ê-,çGöugc*¨(ÆZEw PCR Šg`fs~Ãy‚ .125

7ì? (Application)

‘ÑCå{Gƒñ6,z”Ã0*u™** (1)

�pwÅTy (2)

‚@øá (3)

�;î (4)

O5
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ôp”{)¦”{( (Mannitol) Šg`fs~ÃyÏ»ð~ânw .126

âŠ{!½Zì?
Volvox (1)

Ulothrix (2)

Ectocarpus (3)

Gracilaria (4)

ñäƒäÆŠzgZyªLqÝ / »$›4è
G

GOE
CO

2

~ Sorghum .127

ìX __________

]½h4k5ë GEZe (1)

¯`euZe (2)

0*],zq-Ze (3)

Z‚ßZ_545ëGHGZe (4)

âjw~ÎZâZ¦£¨Æ!*z�ŠÔ’ÆnZg»q~£&Ïî E0âqÃy‚ .128

CñÏ? (mechanism) k2x

!*bZ·Zu (1)

Dgpg~ (2)

(Resource partitioning) z‚bÅ6,Š{È~ (3)

(Competitive release) £¨Æò̂Y** (4)

™zñizxÆŠzâV!*izVÆ!*ÇÖ@ (Centromere) Z#çz£a .129

B@*ìX __________ )Šgxy(~ƒ@*ìZ(™zñizx
(Sub-metacentric ƒ�wÐçu) (1)

(Acrocentric Z™zçu) (2)

(Metacentric wÐçu) (3)

(Telocentric ÷çu) (4)

ƒCìX __________ Zq-¬xÈ#-@î EGEm@*]Å854-ö EEGE$éÆz‰Ü .130

XŸC 7 X%œ/ðZzg 7 (1)

XŸC 8 X%œ/ðZzg 8 (2)

XŸC 7 X%œ/ðZzg 8 (3)

XŸC 8 X%œ/ðZzg 7 (4)

(Secondary m@*]~Šg`fs~ÐÃy‚U*â~Z6! .131

ì? 7 metabolite)

ÌyšVÔ™Y!è LE
(1)

g',ÔÍ0+ (2)

âg@ÔÃe+ (3)

ZâÅF,ÚÔ‰Ãi (4)

Æ‚B�h�X II - Ã2y I - 2y .132

Šg`fs~Ð9�Z[ÃÉ<:

(d) (c) (b) (a)

(iv) (iii) (ii) (i) (1)

(i) (iv) (ii) (iii) (2)

(iii) (i) (iv) (ii) (3)

(i) (ii) (iii) (iv) (4)

ì? 7 Šg`fs~Ãy‚Òy9 .133

ÀŠ~ƒ@*ìX / ÂZ**ð»%zoå¦J (1)

ŠHÚyâjàÂx~Z°ZŠ»%zoÀŠ~ƒ@*ìX (2)

«g~§CS»%zowkƒ@*ìX (3)

«g~§CS»%zoÀŠ~ƒ@*ìX (4)

ik,{ÆZq-7Š}Æik,{ŠZyÐZ7Š}ÆôJ-ÆÃÆn .134

ZEwƒäzZáÔT~’)ÿLik,ÏÆŠzgZyQCîgÐZik,}

Z˜bìX __________ ôJ-àñYD÷

(Chasmogamy) eÈÇò (1)

(Cleistogamy) ®Òh4ð LHÇò (2)

(Xenogamy) feÇò (3)

(Geitonogamy)  ÏÐÇò (4)
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Ãå<: (Flow Chart) %œ/~Zßw6,«jeĝ .135

X6,z” (d) XF,)ãÔ (c) X0*g\òÔ (b) XŠCÙZ+MÔ (a) (1)

X6,z” (d) XŠCÙZ+MÔ (c) XF,)ãÔ (b) X0*gZ‰wÔ (a) (2)

X6,z” (d) X0*gZ‰wÔ (c) X0*g\òÔ (b) XŠCÙZ+MÔ (a) (3)

X0*gZ‰w (d) X0*g\òÔ (c) XŠCÙZ+MÔ (b) XF,)ãÔ (a) (4)

)§»]:m»]( B vX

Ð�h�X II - Ãz„� I - z„� .136

         

nŠ�‰Z(g~Ð9�Z[ÃÉ<:

(d) (c) (b) (a)

(iii) (ii) (i) (iv) (1)

(i) (iii) (iv) (ii) (2)

(iv) (i) (ii) (iii) (3)

(i) (iii) (ii) (iv) (4)

RNA polymerase III »ïâZ]Y0+ZgzV~0*g\òÆ¿~ .137

»÷Hì?

Æ7gzÅ0*g\ò mRNA (1)

Å0*g\ò   snRNAs 

wç Ls (2)

(5.8S Ô18S Ô 28S) Å0*g\ò rRNAs (3)

Å0*g\ò snRNA Zzg 5s rRNA Ô tRNA (4)

Ð�h�X II - Ãz„� I - z„� .138

nŠ�‰Z(g~Ð9�Z[ÃÉ<:

(d) (c) (b) (a)

(iii) (iv) (i) (ii) (1)

(ii) (i) (iii) (iv) (2)

(iii) (ii) (i) (iv) (3)

(ii) (iii) (iv) (i) (4)

åÆZ0+gözŠ{%{(ƒC amp

R ÔPstI ~ pBR322 ö\)åH .139

ì�Z
'
.-ö GF]Ó4è LGEÐ'×ZØ�ÛZë™@*ìXZ¤/Zk{%{»ZEw

E. coli ŠHÅ5½3ð GH‚[+aZ™äzZáåÆZ0+gZ`Zzgâúö\)åHÃ -β

X__________ ÅnÆZ0+gŠZ4™äÆnƒ@*ìÂ

Ç (Lysis) tö!*y3ÃÂh} (1)

tŠzCÙ~̧]zZÑ*6,z”aZ™nÇX (2)

tö!*y3ÃZ
'
.-ö GF]Ó4è LGEÐæZf�ÛZë7™0*ñÇ (3)

ps”{Ÿ]~Z
#-
+ö
GF]Ó4è LGEÐ'×ZØÅ̧]Š}nÇZzg (4)

ŠHÅ5½3ð GH‚&åJLHÌaZ™nÇX -β

Šg`fs~ÐÃyÐ_Å�h~Æ¼gÁ~ik,{{g`ƒäÆF .140

Å¢ð
GO]',ŒÛZgg‚rì? (viability) ¸VÌ̂i0+{g�

Poaceae ; Solanaceae (1)

Rosaceae ; Leguminosae (2)

Poaceae ; Rosaceae (3)

Poaceae ; Leguminosae (4)

O5
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Šg`fs~Ãy‚Òy9ì? .141

�Y0+Zgi0+{m@*]6,«ƒD÷Z¹Ý«pg7Š} (1)

ë÷X (Saprophytes)

¼Y0+Zgcð**>zX»ºmŸ]Æfg)$›4è
G

GOE™D÷ (2)

ë÷X (Sheath cells) Z¹]4-ô
IGGŸ]

Z�ŠÃâZ]izZÛAë÷X / ŠzŸ]Æ5\ (3)

Z�ŠÃöÈ / ŠzÃuZzg)Ãu3,izZ�VÆ6,zIöÌÆ5\ (4)

Çòë÷X

W`ÀãÅzz“WzZá"5å GEOàåÃTy0***eìT~@*•g%: .142

Æ‚BZ%o™äÆ DNA »ZkÆ¡Ð*î G
Ÿ]ÆÂr3§öG

E
(probe)

WIgi+-¤/Z°Æfg=ÅYCìYè (detection) ẐkÅYõ

(probe)

"5å GEOàå¯I¤/Z¡ëEL¡Ðê
EL6,™sªCÙ7ƒ@*ā%: (1)

7g‚rìX (Complimentarity) QkÆ‚BÂr3§öG
E

¿

Zk (probe)

"5å GEOàå¯I¤/Z¡ëEL¡Ðê
EL6,ªCÙ7ƒ@*ā%: (2)

g‚rìX (Complimentarity) Æ‚BÂr3§öG
E

¿

"5å GEOàå¯I¤/Z¡ëEL¡Ðê
ELÆZz6,ZŠðgZªCÙƒ@*ìX (3)

"5å GEOàå¯I¤/Z¡ëEL¡Ðê
EL6,åZzg™sªCÙƒ@*ìX (4)

(Exponential growth equation) Z±h4ðF
"54hÿ
EGEI%)zZ] .143

ÃªCÙ™@*ìX _________ e ~ N

t

=N

o

e

rt

(base) ßÇ§íÅãCŠ (Natural) ¬x (1)

(base) æ¢außÇgíÅãCŠ (2)

(Base of number logarithms) �ßÇgíÅãCŠ (3)

(base) Z±h4ðF
"54hÿ
EGEIßÇg

(āê
GLÅãCŠ (4)

F,KM~Ð¼ºm DNA ~Ô Fingerprinting -DNA .144

ë÷X __________

8{ð LOV~p=VÃT**Y@*ì8fõ EL

Zq-EèN*à (1)

(Polymorphic DNA) DNA ¹‚g~‚|#zZÑ (2)

DNA ‚ËV$ (3)

   DNA ŠCÙZñYäzZÑ (4)

Ð�h�X II Ã2y I 2y .145

nÐ9Z(gÃÉ<:
(d) (c) (b) (a)

(ii) (iv) (i) (iii) (1)

(i) (ii) (iii) (iv) (2)

(iii) (i) (iv) (ii) (3)

(iv) (iii) (ii) (i) (4)

9ÒyÃT6X .146

Ô (Coding strand) 0*g\òÅZ»ð~Zt÷ (1)

~ÜƒY@*ìX mRNA

7 (Split gene arrangement)

_5ÒïFLHåZOx (2)

âZCY0+ZgzVÅS¤ìX

~$4-£é GGLÍZâ¯R,Zñ (capping) Í0+|Ã�hä (3)

u}~¦HY@*ìX  3� Æ hnRNA Ã‘Ã

7Ê-,çGö RNA

"5¿.ç EGHc*~0*g\òÆ¿Ã»™äÆn (4)

úZïÐÈl™@*ìX / b
z Rho

9�h~ÃÉ<: .147

XZÚÃ_5½3ð GG°Ãg‘ z-°~gö�Ãg‘ŠZ],{ (1)

»8~î O¯@*ìX
XZ

^©-Aö
EEEcy™ e¢cy™Ÿ]�',¢ÃÂh™ (2)

3w~¾̂Æ²£Ó45å EE

¯D÷

XU*â~ZÌzZá vkÆÂV~',¢~ñ�Š (3)

Ÿ] (,}Ô"g8-{àŸ]

(Subsidiary cells)

X
²-B5»43ð
E
EEH

G!*Ä ŠzŠZ!m@*]ÆŠzgQÂV~ (4)

(Conjunctive z¬ð}.ñVÆZ§Zs(,}ñK
    tissue)    Š-ZgzZáŸ]ƒD÷
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Ð�h�X II Ã2y I 2y          .148

II 2y I 2y

Brassicaceae (i) (a)

Liliaceae (ii) (b)

Fabaceae (iii) (c)

Solanaceae (iv) (d)

Šg`fs~Ð9�Z[É<:

(d) (c) (b) (a)

(i) (iv) (iii) (ii) (1)

(iii) (i) (ii) (iv) (2)

(i) (ii) (iv) (iii) (3)

(iv) (iii) (ii) (i) (4)

ì? ß Šg`fs~Ãy‚Òy .149

Æfg)áCìX V Ô%“� ATP (1)

‰Xfg›¿ÔwÆŠzgZy6,zIyÅÑbaZ™@*ìX (2)

(3)

»Zq- NADH+H

+ )Z¼zyÅF,'iî(~ ETC (4)

‚?Šê ATP-3ÔFADH
2

‚?ZzgZq- ATP-2

Ô ‚?

ìX

ì? ß Šg`fs~Ãy‚Òy .150

PS II Zzg PS I ~ (Grana lamellae) W~g* (1)

ŠzâVƒD÷X

/ Šzâyñ�Š PS II Zzg PS I ŠZ],z~¯IÃ`g&Ó4jè GGIE~ (2)

u¤/xƒD÷X

Zzg ATP )ŠZ],z~¯IÃ`g&Ó4jè GGIEÆŠzgZy (3)

ŠzâVaZƒD÷X NADPH+H

+

ƒ@*ì PS I ~Üs (Stroma lamellae) 7zâg* (4)

gi+µ54ø
HG)ñ�Šƒ@*ìX NADP Zzg

)§»]:³Z*]( A vX

ì? 7 »ÑøDfs~Ãy‚ Biofortification ”V~ .151

zN*ðZb
ZÃ4™** (1)

âMzER,~Z"54ø
GEHZzgÉwZb
ZÃ4™** (2)

6,z”Zb
Z~4~™** (3)

Fg~Ðgz1Ã4™** (4)

 ‘W ¾Z4,ZìÆfg=)dwÃ$EXÆpsƒäÐÃ$"2.ç GEGE .152

÷?

Z3"3«ç
EG
E

+ (1)

êD»» (2)

êz� (3)

g"54è GEGE
(4)

qgzfs~Ð¾Y0+Zg~ƒßZzgEzDA~0*ðYCì? .153

–Gz: (1)

Zzg&4-āð
E
GGg&45½ø

J
GE

(2)

E�Ûzy (3)

½e&½5é GH&Òø
J

(4)

¬îEV~Z4xgZÆÆng$k2.ç GFH¾6,0*c*Y@*ì: .154

c~zZ"5Õä GHíZð (1)

iz**"5Ò3ð FGGeZ (2)

Ãg6gi+"0î GH (3)

z"5Õä GHHG (4)

ûZgW]ÅéÅß=ô™@*ì?  qgzfs~ÐÃy‚Òy .155

Æfg=úVÆŠgxyñã  intercalated discs (1)

mƒCì

ÆŠ-Zg~0*c*Y@*ìX  blood vessels tWC (2)

ZkWC~ŠJgc*V7ƒ'X (3)

t)ZgZŠ~ƒD÷X (4)

O5
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qgzfsÃ5�: .156

nŠñƒñZ(gZ]~Ð9�Z[U¹:

(d) (c) (b) (a)

(i) (iv) (iii) (ii) (1)

(ii) (iii) (iv) (i) (2)

(iv) (i) (iii) (ii) (3)

(ii) (iii) (i) (iv) (4)

;gñyZgpz7&454è
J
GHGE�WgX!XÏXÅZ‚ÛZö™@*ìX¾Æfg=áCì? .157

1y÷zúVÐ (1)

¤/Š}Æ7½k5é E
Y

H‰÷z°¾Ð (2)

Å5Ò0î EEÆZ2úVÐ (3)

gZ7wZi+e;=Ã$mø
J

úVÐ (4)

¾ÅñN*ðeZ$jè EEZ»ðÆeä6,**8YCì? .158

Zzizy (1)

R,z7É (2)

CFCs (3)

Z7ZIZÉ (4)

Zß-à6,ZËå‰ÎÆ“WÆnŠg»g4+qª�ÃU¹: .159

High pO

2

, high pCO

2

, less H

+

, higher (1)

Temperature

Low pO

2

, low pCO

2

, more H

+

, higher (2)

Temperature

High pO

2

, low pCO

2

, less H

+

, lower  (3)

Temperature

Low pO

2

, high pCO

2

, more H

+

, higher (4)

Temperature

¾Ð_.ì? Succus entericus .160

µ4n.ç
Y
GHugk (1)

»ì (2)

&45¾æ FG
Ec*S-gk (3)

Z-$gk (4)

Å: IUD qgzfs~ÐÃy‚Zq-Vwì;gñy{g`™äzZá .161

Cu 7 (1)

Multiload 375 (2)

CuT (3)

LNG 20 (4)

Ã5ñX II °ŠX Æ‚B I °ŠX .162

nŠñ‰Z(gZ]~Ð9�Z[U¹:

(d) (c) (b) (a)

(i) (iii) (iv) (ii) (1)

(ii) (iv) (i) (iii) (2)

(iii) (i) (ii) (iv) (3)

(iv) (ii) (iii) (i) (4)

qgzfs~ÐÃy‚ñ‚Z+~ÄÐ÷áïì? .163

Ã™za (1)

ƒk#ð (2)

Ã],#ð (3)

¤/Zkƒ6, (4)
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Æ‚B5�:  II °ŠX  Ã I °ŠX .164

nŠñƒñZ(gZ]~Ð9�Z[U¹:

(d) (c) (b) (a)

(i) (ii) (iv) (iii) (1)

(iii) (ii) (i) (iv) (2)

(ii) (i) (iii) (iv) (3)

(ii) (i) (iv) (iii) (4)

ë÷X “Universal recipients” zZáÃ  ‘AB’ ¤¤/z\ .165

ZkÅzzHì?

»0*c*Y**X B Zzg A 6,ZA!*e~ RBCs (1)

»70*c*Y**X B Zzg A öiâ~ZA!*e~ (2)

ZAX»70*c*Y**  B Zzg  A ÆR6, RBCs (3)

ZAX»70*c*Y**  B Zzg  A öiâ~ (4)

qgzfsÒ**]Ã7,#: .166

˜Ð)4-£ë
EG

~nŠ!!±0*c*Y@*ìX (a)

Z»ÅegâN*R,øö8Zzg+óYâg÷X (b)

gZî&+zg'×ÅZgÌÄÅRÅF,KMƒCìX (c)

Ð¯gZ~»!ïEP;L~æŠ™@*ìX (d)

Z»ÅŠgâN*ÅZqÐi~S¤zZR,z$h½ð G°ÂxìX (e)

nŠñ‰Z(gZ]~Ð9�Z[U¹:

9÷  (e) Zzg  (d) Ô (a) (1)

9÷  (e) Zzg  (c) Ô (b) (2)

9÷  (e) Zzg  (d) Ô (c), (3)

9÷  (c) Zzg  (b) Ô (a) (4)

6,zP-ZF~R,Z$h¾æ
E

B»¿~S&4h4jè
EGIGIEÔZÞµ4jè

Y
GIEZzgR,$454jè GEGIEÃIÑ̂,™ .167

äzZÑÜsZ4,ZìÃy‚ì?

DNA Ligase (1)

DNase (2)

DNA dependent DNA polymerase (3)

DNA dependent RNA polymerase (4)

»Z^©5¿.ç
EEH0*c*Y@*ì: oddi .168

µ4n.ç
Y
GHzXZÁcÇ6, (1)

im,wZzge-Šw»Ç6, (2)

ZCXYÀÇ6, (3)

4543ð
XGFH"5¾æ F

Ec*S-e–�Zzge-ew»Ç6, (4)

      b
z~Š!*î (CO

2

) Zzg  (O

2

) )ÓfÆZ£ñV6,(  Zß-à~ .169

~(÷X mm Hg)

40= pCO

2

Zzg  95 = pO

2

(1)

0.3= pCO

2

Zzg  159 = pO

2

(2)

40= pCO

2

Zzg 104 = pO

2

(3)

45= pCO

2

Zzg  40 = pO

2

(4)

ì6,z”“WÆn? 7 Å¢zg] RNA qgzfs~ÐÃy‚ .170

rRNA (1)

siRNA (2)

mRNA (3)

tRNA (4)

»¾ÆŠzgZyîU*ãƒ@*ì? Centriole .171

wÐ| (1)

| G

2

(2)

X| S (3)

6,z| (4)

O5
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Ã5ñX II °ŠX Æ‚B  I °ŠX .172

nŠ�‰Z(gZ]~Ð9�Z[U¹:

(d) (c) (b) (a)

(iv) (i) (iii) (ii) (1)

(iii) (i) (ii) (iv) (2)

(ii) (iv) (i) (iii) (3)

(iv) (iii) (ii) (i) (4)

ì? 7 qgzfs~ÐÃ́S¤LÞ"Ð09 .173

âŠ{~Ô‚Â,Ðâ,Z7**Æ‚B8545ÿ EEGH0*zaƒ@*ìX (1)

{~ZBuÏ»�hZ0*c* (abdomen) Šzâ3,ZzgâŠ{ÆŠÎ, (2)

Y@*ìX

ç¡�Zzg;ð¡�Æ~y6,µ4n.ç
Y

GHu±Åg8-0*ðYCìX (3)

 Æfg)²Aªî XEÆZ0+gŠ.ƒ@*ì  (Mouth parts) (4)

(Hypopharynx)

Z²ÞÆ_.9Z(gZ]ÃU¹: .174

Xƒà¢Z²A~7ñ�ŠƒCìX C (a)

2Æfg=µZ²A~ÏXƒà0*c*Y@*ìX  rDNA (b)

Xƒà0*c*Y@*ìX C 6,zZ$hÓ4è
E

GE~ (c)

XƒàZq-Šzu} B ƒàZzg  A eZðÏà&ÿFNÆfg= (d)

Æ‚B�h}ƒDìX

nŠñ‰Z(gZ]~Ð9�Z[U¹:

 (d) Zzg  (c), (a) Üs (1)

 (d) Zzg  (a) Üs (2)

 (d) Zzg  (b) Üs (3)

 (c) Zzg  (b) Üs (4)

8ÏWg»ZEw™ÆåZ
'.5Ðö GF

¢5»4jè
E

GGIEÆŠzgZyZ¤/Ñz¬]~ŠgzwZg]Ã .175

!*¹7g3ŠHA$qgzfs~ÐÃy‚ZŠZx8ÏWg»¬OW,ƒÇ?

(Denaturation) eeagc (1)

(Ligation) Ñ&»4jè G
Y

GIE
(2)

(Annealing) Z"5Ò5ë EGE
Y

(3)

(Extension) ÂW (4)

™z7-ZIZñyEgz†°Ç6,ZW,Z0+Ziƒ™WC!*:V~Ýz^Ô .176

$zg~ZzgÃÒaZ™CìÔZÐëì:

x
d-Ÿ545é

G
GEG¤/-k (1)

SQ (2)

ZgêZðF (3)

†°ŠöR,Z° (4)

Fg~ÆñW,´`ÆaÔIZiz‰ÜøáZzg&4-āð FG
G

|-ßYÅ™.e$ .177

¢zg~÷Xqgzfs~ÐÃy‚‚ÓCøáì�´`ÆnIZi

ƒ@*ì?  z‰ÜøáÆZEw6,

2  ELISA (1)

2  Hybridization (2)

2  Western Blotting (3)

2Southern Blotting (4)

^¹ÿ L−Z@Æn‘ziZ&½ø
JY

âVZzg!*\ŠzâVÆÖ@Z%oƒÂ”V~ .178

Fg~ÆÄ‚Zk**]ƒVÐ?

25% (1)

100% (2)

50% (3)

75% (4)

ß�hzVÃT#/õ E
G: .179

 A Ãï**zZA -

Å5»4è GHE
(1)

gZ$h4è
J

GE
- eg¦/ (2)

Ãe+ - ZÉ½5ÒðGZ[+ (3)

Z',+ - I±jèE (4)
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meiotic prophase Æ»ƒäÅzZãS¤ chiasmata .180

Æ¾Zn~ÃWCì?
ŠZC&4mø

EG
(1)

"5»454è FGGHGE
(2)

Å543ð GFH” (3)

fZ&½ð
JY

” (4)

Z0+gzã9£Ò3ð EGVÆÂx~z{Ãy‚āt÷: .181

Í5™Ôâç»&+gc*ÔgZÆÎ'×ZzgÑ$ið J
Î'× (1)

Í5™ÔZhzöiîgÃ̈ÝÔâç»&+gc*ÔgZÆÎéZzgÑ$ið J
(2)

Î'×
ZhzöiîgÃ̈ÝÔâç»&+gc*ÔgZÆÎéZzgÑ$ið J

Î'× (3)

ZhzöiîgÃ̈ÝÔÍ5
²
.5Ó½ø FÔÑ$ið J

Î'×ZzgzÃ² (4)

ƒ@*ìÂZk~å
'
)4è
J

GEÔÍZ2 30% Z¤/Zi+}2Š~Z+Z}‚Ó]» .182

Zzg‚ç̄»H‚ƒÇ?
T : 30 ; G : 20 ; C : 20 (1)

T : 20 ; G : 25 ; C : 25 (2)

T : 20 ; G : 30 ; C : 20 (3)

T : 20 ; G : 20 ; C : 30 (4)

0*c*Y@*ìXā‹ (2n) ™zñizx 8 ÆCÙZq-ï~~ fruit fly .183

S ìA$ 8 ~™zñizxÅ®ZŠ G

1

 Phase ÆZÚ|ÆŠzgZyZ¤/
izxÅ®ZŠHƒÇ?  |Æ™̂zñ

4 (1)

32 (2)

8 (3)

16 (4)

Ð’Yì?  zg9Fg~¾fg= .184

Z7Zb•wÆZEwÐ (a)

Fg¿ÆpyÅÃÐ (b)

FgâVǢQÐ (c)

atÐ (d)

Âgg$Ð (e)

nŠ�‰Z(gZ]Ð9�Z[ÃU¹:
Üs  (c) Zzg  (b) (1)

Üs  (c) Zzg  (a) (2)

Üs  (c) Zzg  (b), (a) (3)

Üs  (d) Zzg  (c), (b) (4)

‚?Æºm£â]6, DNA ºmÂZF,ÃTy™ZhzE®Ô.çGEÆfg= .185

»3÷XZÐHë÷?
&Ó45å FGEHgîÂZF, (1)

‚ÂZF, Poly(A) (2)

eYgf$6,ZÎÂZF, (3)

Zz»YÅÂZF, (4)

)§»]:³Z*]( B vX

:  I ÒyX .186

Ãezy¢545ÿ
E
GEGZÑ2Zzg$4-āð GG2ÆnÃeƒ@*ìX ‘AUG’

:  II ÒyX

tŠzâVÃezyÑ$h4è
J

GEZ�ZŒÆnÃe÷X  ‘AAG’ Zzg ‘AAA’ 

Zz6,ÆÒ**]ÆgzÝ~nŠñ‰Z(gZ]Ð9�Z[U¹:
ßìX II ÒyX  9ìZzg I ÒyX (1)

9ìX II ÒyX  ßìZzg I ÒyX (2)

9÷X II ÒyX  Zzg I ÒyX  ŠzâV (3)

ß÷X II ÒyX  Zzg I ÒyX  ŠzâV (4)

¡Z»6,z:çÆ!*g}~Ãy‚Ò**]qgzfs~Ðì? .187

ZkÅzzÐ-egzV§sÐe.ƒ@*ìX (a)

èÃÂhäZzgTÐZkÃg…~æŠQìX (b)

Zk»Zq-»xjZÏìX (c)

tŸ»ªzìX (d)

nŠñ‰Z(gZ]~Ð9ÃU¹:
9÷X  (d) Zzg (c) Ô(b) Ô (a) (1)

9÷X  (c) Zzg (b) (2)

9÷X  (c) Zzg (b), (a) (3)

9÷X  (d) Zzg (b), (a) (4)

Ã5ñX II °ŠX  Æ‚B  I °ŠX .188

nŠ�‰Z(gZ]~Ð9�Z[U¹:
(d) (c) (b) (a)

(iii) (iv) (ii) (i) (1)

(iv) (i) (iii) (ii) (2)

(ii) (iii) (i) (iv) (3)

(ii) (i) (iv) (iii) (4)

O5
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:  (A) Šúò .189

Z¤/W\L¹Zz™ðzZá´º6,YDìÂW\Ã´ª�»Š/ƒÇ‰
‚÷heÅ1Zzg»Å!ŠPÁÅ´‘ƒCìX

: (R) zz

Zz‘´̧V~ƒZðŠ!*îÅ¶Æ!*)̄ŸÃzZ�ÛlZg~Wx7QX

Zz6,Š�‰Ò**]ÅgzÝ~nŠ�‰Z(gZ]Ð9�Z[U¹:

ßì  (R) 9ìZzg (A) (1)

9ìX  (R) ßìZzg (A) (2)

»X (A) 9Üāì (R) 9÷Zzg  (R) Zzg (A) ŠzâV (3)

(A) ì7 9Üā (R) 9÷Zzg  (R) Zzg (A) ŠzâV (4)

»X

 II °ŠX  Æ‚B I °ŠX  5� .190

nŠñ‰Z(gZ]~Ð9�Z[U¹:

(d) (c) (b) (a)

(i) (iii) (ii) (iv) (1)

(i) (ii) (iii) (iv) (2)

(iv) (ii) (iii) (i) (3)

(i) (iv) (iii) (ii) (4)

Ll�!óÆ0qgz0fsÒ**]Š�‰÷: .191

unsaturated ƒ single bonds l�!X~Üs (a)

ë÷X fatty acids

ÃÅ̀5åF
HkìX Lecithin (b)

eZwìX Trihydroxy propane (c)

»g0ZVƒD÷X~»g1¢»g0 20 0*Å)45ëGHZŒ~ (d)

÷áïƒD÷X

»g0ZV÷X 16~ Arachidonic acid (e)

nŠñ‰Z(gZ]Ð9�Z[U¹:

Üs  (c) Zzg  (b) (1)

Üs  (e) Zzg  (b) (2)

Üs  (b) Zzg  (a) (3)

Üs  (d) Zzg  (c) (4)

Zi+ēe~ZâÝÅ¶ÐH³ƒ@*ì? .192

;LÅ¥/(,~ (1)

Fg~ Addison’s (2)

»Ù  Immune system (3)

Fg~ Parkinson’s (4)

WCiZîÆŠzgZyqgzfs~ÐÃy‚z̧·0*c*Y@*ì? .193

izy»¸T$ƒ** ‘H’ (a)

Š»;î ‘A’ (b)

ŠÅahZð~¶ƒ** ‘I’ (c)

ADP â-̄ÐZ}K8;àgzÉ4mø GÆfg)aZƒäzZÑ (d)

ìX  Pi Zzg

XÑ»�Z0+gÅY+$Z&»4è GHE#!2.ç
EHa�~gSìX Z (e)

nŠñ‰Z(gZ]~Ð9�Z[U¹:

(b), (c), (d), (e) Üs (1)

(b), (d), (e), (a) Üs (2)

(a), (c), (d), (e) Üs (3)

(a), (b), (c), (d) Üs (4)
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ì? 7 ZK̈y~0*gagcÆ¿ÆÑz¬]»{mzZy~ÐÃy‚ .194

ZËĪ»Zy�Z` (1)

6,z
Å5½54è GHGE»Zy�Z` (2)

Z7zXZzg6,zZzyÑb»(,− (3)

6,z6†ðy»àC (4)

Multiple Ovulation qgzfs~ÐÃy‚F,KM .195

~7ì? Embryo Transfer Technology (MOET)

ÇñÃ¡¦ët5+k,~Æfg=!*gWzg™Zc*Y@*ìX (1)

KÅqª
6,‡ì£xâîV~v™Šc* 8-32 !*gWzgDVÃ (2)

Y@*ìX
;gñ÷ŠñYD÷TÐ4Zzz-øÆ  LH Zq-ÇñÃ (3)

nF,(QìX
"3zõ EG
E

aZ™gìX  6-8 ÇñZq-z‰Ü6, (4)

Ã5ñX II °ŠX Æ‚B  I °ŠX .196

n�‰Z(gZ]~Ð9�Z[U¹:
(d) (c) (b) (a)

(iii) (iv) (i) (ii) (1)

(ii) (iii) (iv) (i) (2)

(i) (ii) (iii) (iv) (3)

(iv) (i) (ii) (iii) (4)

¾§b»ï~85½n.ç EEIEE�æŠ™@*ìqzVÃ!*ÄÆegzV§sÐ!*CÙ .197

å3Ðgz1~ŠZ7Í/õ
E
G~Zq-Šzu}ÆŠgxy�häÆ‚B‚B

(,}‚ã»W**Y**ƒ@*ìX  gL‚ãZzg¼

 Tight junctions Zzg Adhering junctions (1)

!*nKM

!*nKM  Gap junctions Zzg Adhering junctions (2)

 Adhering junctions Zzg Gap junctions (3)

!*nKM

!*nKM  Gap junctions Zzg Tight junctions (4)

ÜÆˆzZá|ÆŠzgZyÔqgzfs~Ð¾Ðg&Ò5½jè GGE;gñyZ‚ÛZ .198

ƒ@*ì?

¯� (1)

-¢k (2)

¤/Z@¯Å1¹ÿ G
(3)

Ãg:Cš (4)

Ã5îX II °ŠX  Æ‚B I °ŠX .199

nŠñ‰Z(gZ]~Ð9�Z[U¹:
(d) (c) (b) (a)

(iii) (ii) (i) (iv) (1)

(i) (ii) (iii) (iv) (2)

(i) (iii) (ii) (iv) (3)

(ii) (iii) (i) (iv) (4)

qgzfs~ÐÃy‚Òy4h4ð XHyÆ!*g}~ßC@*ì? .200

4h4ð XHy~Z�ZŒÑ&4h4è
JGGEZzgZg<Åc]ƒCìX (1)

4h4ð XHyÆ)g{zZàiî~7i&43ð GHGeg`0*c*Y@*ìX (2)

‚ãÆZ»ðÐ¯÷X 8

4h4ð XHy (3)

ðhZZŒq-ƒ@*ìX pH

4h4ð XHy» (4)

- o 0 o -
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6. On completion of the test, the candidate must

hand over the Answer Sheet (ORIGINAL and

OFFICE Copy) to the Invigilator before leaving

the Room/Hall.  The candidates are allowed to take

away this Test Booklet with them.

7. The CODE for this Booklet is O5.  Make

sure that the CODE printed on the Original

Copy of the Answer Sheet is the same as that

on this Test Booklet.  In case of discrepancy, the

candidate should immediately report the matter to

the Invigilator for replacement of both the Test

Booklet and the Answer Sheet.

8. The candidates should ensure that the Answer

Sheet is not folded.  Do not make any stray marks

on the Answer Sheet.  Do not write your Roll No.

anywhere else except in the specified space in the

Test Booklet/Answer Sheet.

9. Use of white fluid for correction is NOT permissible

on the Answer Sheet.

10. Each candidate must show on-demand his/her

Admit Card to the Invigilator.

11. No candidate, without special permission of the

centre Superintendent or Invigilator, would leave

his/her seat.

12. The candidates should not leave the Examination

Hall without handing over their Answer Sheet to

the Invigilator on duty and sign (with time) the

Attendance Sheet twice.  Cases, where a

candidate has not signed the Attendance

Sheet second time, will be deemed not to

have handed over the Answer Sheet and

dealt with as an Unfair Means case.

13. Use of Electronic/Manual Calculator is prohibited.

14. The candidates are governed by all Rules and

Regulations of the examination with regard to their

conduct in the Examination Room/Hall.  All cases

of unfair means will be dealt with as per the Rules

and Regulations of this examination.

15. No part of the Test Booklet and Answer

Sheet shall be detached under any

circumstances.

16. The candidates will write the Correct Test Booklet

Code as given in the Test Booklet/Answer Sheet

in the Attendance Sheet.

Read carefully the following instructions :

O5


