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pen only.
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discrepancy, the candidate should immediately report
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Answer Sheet.

. Use of white fluid for correction is NOT permissible

on the Answer Sheet.

: Gbilas f‘b‘

Sraabb$L AL & U T2 csnr Pl L5000
FL LK1 2 K K SUSJ8 LRIt
U e

4 Ld’/ﬁ_‘aﬁ;:«UV 180 5020 e & 3 ol
dep b S SeN 4 i d & n e e -t SN
S e U LSS L L iz
_Ut 720

Sl 1 Sl L G Stz ety 2

~g /e

I3 LS Las a0
JL::QLK @!‘&?;Lb{dw(yﬁ;lgﬂu{»u{ Lnd"*:f. -

=l JL@LJV@{C@ = Usshosr o S 19l uf

-~
T

gy 2L P ket e BB ka0

DA T bW P e by 20 12 5o P
LU Az s it L

A ES Pz ns GG P d2 S b G gt |

31z / éﬁd;ly‘uﬁﬁfujﬁduguuﬂuﬁ;atL&‘J*”‘
~9J’.§u%ufﬁy
e UL e LE S A2

1

.8

In case of any ambiguity in translation of any question, English version shall be treated as final.

B la Lo (o gy 4ea 5 550 e 1) pia (S abi) Sk st (o e o023 S Ul (ot S|

Name of the Candidate (in Capitals) :

(J:J}](}e) rtgj’),&-"’ :
Roll Number :in figures
/,‘Uu DL
:in words
S e

Centre of Examination (in Capitals) :

Candidate’s Signature :

(o) ueisy -

B gl

Facsimile signature stamp of

Centre Superintendent :

Invigilator’s Signature :

L gf




E5

_”é?@"u&gﬁ!ézu;éugizﬁﬂjw
- /¢ 1- /¢
A-F:/};:./}Klf 1) Clostridium (a)

butylicum

IASRy (i) Trichoderma  (b)

polysporum
ISy (i) Monascus ~ (c)
purpureus

ud Sz dus

LLM?'/V

(iv) Aspergillus niger (d)

d () (@) (a)
@ G Gv) Gi) (1)
i) Gv) @ 3G Q)
(i) Gv) G G G
»H @G @y Gy 4
c«;/?'“wf&uwz/,ﬂu(uz% J«Jlf&ga{f Gty
:%Jf §
dr
ez (2)
H e
S (4)

¢ ‘Lujy:wbéué u’%ls@vu/:_ U:J“J',.?//G'

Mz (1)
ALt (2)

AGHE (3)
m,g/ﬁ% (4)

L S bl

et Le g dihen (1)

et/ fuie e ondlig:  (2)
bk L b I (9)

6bi iy e 8L S @

< v

‘

.5

@ find my college

e Jed I o e A3

B I C))

e (@)

(el G (3)

SB35 (4)

AU UFL L = 5L Ptk Ei AT oy
i 9@)/Qu’u5/'5'é@u(£/

SEEL (D)

EZ o (2)
£ G)
I (4)

o Lg,,.gju'é Uy J/u%ﬂ ﬁj}lcu'f}gd c;«lf’//d,;d}’k'
T

BT (1)
GEELY @)
e ©)

gl (4)

¢ e Vel tnze S Ly
SRSy

Fpd @

JE ()

Ul (4)



¢ e S iy (S5
¥ Cytbgf = PSIII (1)
PS-1 o Cythgf  (2)
NADP* < PSI ()
ATP synthase « PS-I (4)
_g;f.,,t?‘mgv;éj,@éugm{ﬂw;@

- J¢ 1- /¢
St/ 0 il (a)

L @)

»u3n  (b)

i UM (i) wildl (0

Geu™l (i) A@
d () (b)) (a)

i) @ an Gy @)

vy ©» @) @) (2)

) Gv) @ @) Q)

() vy @© @@ @

1t Betlpe o Uit AL L3 NG

FRIAIT i &5.,6,'54; ALK (a)
-‘L&}’Z

o LU ANt 0 (b)
,+Jnu:u?

bbb S HSa w5y (©

LA VU M 3088 (@)
&

(© () (D)

(@2  (2)

M) 2 (@  (3)

() » () (4

EFNBE AL e s

Sl BT ()

Sl Lt S (@

LW L AIDS  (3)

&7 AIDSAH (@)

.14

.15

.16

17

@ find my college

I e s

L‘/(.a@{u:)l/;iu:idf Iy) XJU (1)
SV S P VRO )
SOl - A% )

< DB AL 1S5 - A ()
JESF e & e LTS et o 8K
¢ Jdetile

(L/eiD el (D)

np#dh ()

(Fhsul)) UEnlol e (3)

(Fhse) Wbl slil =3l (4)

et S5 S
(Pachytene) %L (1)

(Zygotene) £ (2)

(Diplotene) i&3  (3)

(Leptotene) Jf}% (4)
g/g‘;'é’j)'é;—6(}&/"}?&;{/5/’1(?2.’}%&U’}(djk‘:dﬁ@/}
LS

- J¢ 1- /¢
Wuchereria (1) ZWt  (a)
Plasmodium (ii) ¥ (b)
Salmonella (iii) ST (o)
Haemophilus (iv) L (@

d (@ (b (@

v) @) @) @ (D)
G @ Gv) Gy o (@)
v) @) @ @ )

G G GO @ @
PRI TP
15 (D)
20 (@)
GF50  (3)
ST @

E5

.10

11

12

.13



E5

NP R AT A
Lde
Ly ()
Zdpd (3
LS @
-%gfuyéz_dl’zrwﬂ&w
e WA ()
ce g b0 e (2)
e lgmlie ot (3)
bl fe i Sl (4)
e e FE T gEni N5k /L g$ ABO
gl me? ()
Endonpe SDLESDIL (@)
E S E ar gt B ATA 2 (3)
FASMe T e @
_”éb,l?'llﬁ@léj,ié,@uﬁﬁd??dj@;
11- /¢
Chunl Fgimem () UHEE  (a)

<
¢

AU () U/l (b)

Kok (i)

P2 Gy e (@)
d (@ (@) (a

(@) @ av) @ (@D

g ()

Gv) @) @) @O (2
@O Gv) @ @) @)
a @ @) Gy (4

et oe Sug il sttt 2l umy S
20 )
AT (2)

F s (3)

Sk sl (4)

.23

.24

.25

.26

217

@ find my college

_”é...e’mgwéj,@éugmfﬂm@ﬂ

- J¢ 1- /¢
et pakles A @
LUEEF L) (i) W )
izl (i) oRoBy (0
P I + @

@ (& (b (a)
Gv) @ Gi) G Q)
@ Gv G G (@
G G G v (3)
G Gv) G G (@)
ALV AL UL
Y2
Chaif=™ ()
Wi (2)
WELE SIS0k  (3)
ALy (9
L iglsbe FLEGFT
e T AL F e BT (1)
e Az g T ap e co, (@)
ZobasTempH H(Ednz i) )

LUt

e b

S g has T d S peo, S (@)
e

Ut e Fo S

Lo (1)

E e

w1 EG# (3)

L @

—elplsbe FL U6

et/ LU S §3UL DNA e (1)
sk i S5 DNA  (2)
et L S F iz (3)

e eize SIDNAL S @)

.18

.19

.20

21

22



el pEL bl gL (inspiration) o &
A (@)

RS ()

A S (©

< llosii (d)

() sl (@) (1)

@2 (2

(d) »f (b) «(a)  (3)

SAd @)

: LJL;Q%»#J“’Z(Kfﬁiuﬂ/;yﬁdﬁﬁwg;g

SR O oA @
FFaty (i) -5 b

o b G ot ©
el T PRIPRR & @
’d; b',k‘é:'léf
@ © ® @
@ G O G O
O @ G @ @
O G @) GO
G @ O @ @
VI APt E S Sofe St
¢ 2 Sl S
IUT . ZIFT (1)
ZIFT .l GIFT (2)
ZIFT . 1CSI  (3)

ICSI .+ GIFT  (4)

ol Kl sandy I g S L fout 700
2Ashs (1)

s (2)

sozoiosl  (3)

Meosis (4)

.32

.33

.34

.35

@ find my college

_”éb.«('i’“"l{/ﬁ'é}lé@uﬁﬁtf#gd}@u

I - ¢ 1- /¢
IERG FRES

(=t 22 /)
JJ Gd};/}'

A G) FLSILL TR b)
FEE s sl

Al o

LYy siss (i)

s (i) =30 (d)
@ (@ @) (@
@v) @) @) @ 1)

@) @ @ @) (2
av) @ @ @) )
v) @) @ G @)

—

R § (UL L) IS D VY- M AT

28 e Szt (1)

< U562 88-6y (@)

B KDy (3)

e Frnliste 28PN (4)

SR IEE S A G S

¢ g Betly ol Ut

fe e G5 8w G A )
s

u&).ﬁ:‘[c;&;'@:/r A, ‘gj;;fj,{ $Ay S @
e

PRSPV P EEYTy VYR )

FE o Eh i em P siiu/ @
e

‘

EFE

TGS e ()
e Lol oK (@)
<t EL Ll WA (3)
e biZe Lol P ()

E5

.28

.29

.30

.31



@ find my college

E5 6
: :LU:/J:)',?/,CJ‘ .40 L}’Z@/l&é,fgr_ﬂ;’cj‘é'//:/.lg/vu;go/lécu:d} Cn .36

) (ESuD SEUBY () Cend
HAFEP (1)

oo

—

e (i) t6dy i e (b)
5 N % S A S s 4 2
S (i) wsEef @ Harrag @
. S LH 3
A (Gv) =WrJe69E () g/ )
O FSH  (4)

: “g}?,vl;'é:'_d Souxr

@ © O (a NV SR Y B (N A SR Y

G Gi) Gv) G Q) o
@ (v @ G @ Lt (1)

a @ Gv @) @3
Gv) @ @) G 4

LI iy (2)
Lsfha sl (3)

PRI S| WA I K (@)
(Ze e 1T i (1) ) . o
ket Lo Cbut JLLAZL F DNAUZ PLl .38
L1 (@) Lt
SRk g1 T8 ) SUDNA (1)

oo (@ SAEDNA (@)
G ALDNA - (3)
V- A{RNA  (4)

L2 gl elid i b | ity SEASE 42

Lo il sl
DoAY (Chitin) %6 (1) b Aot IEL o ALE vt S 39
e :Juufg (2) @) g B2 (a)
LT @) o4 (i) CE1n ()
A A @ S i) vy, @©
) SN CEnd @
¢ ﬁ;bﬁgﬂé_zgéf}f&}g’{fvu:(c;u:d}gjﬂ .43 .
. , Freld
cltnezsL Hs ) @ © O (@
LS e e @ @ Gv) G G (1)

v) @ Gy @) (2
® G Gy av) o 3)
bt iU, (9) Gv) Gi) () G @)

< Z BTk s (3)




Wb
Y - e (1)
et T L fos (2

1-pirfes SIT - BSE (3)
X . Lo (4)

¢ LT e S T S 5o
Uit

Jstf @

=6 (3)

LSAET (@)
g LA U

sl (D)
ouin (2
Liiaole ()
e sl (4)

AISE L2 ooy B By e Ut s i
¢ 90’0115

H;é/ ksl (1)

Sy (@)

wd  ©

by (@)

¢ 4_54 Ldt e AL T e S 5ouie
bl o T AL ety (1)
bl e o T TAL A, (@)
bl It 83 AL eAAy (3)
bl IS8 WTAL Ay, (4)
—ebnglnd mlie */J'D 1%
(2er S Lpetl (1)

(e ) Lpoidt (2)

S @

5D G @

.49

.50

51

.52

.53

.54

@ find my college

E5

_“é.,r}"K/gwéj,u;éuw‘fﬂmsau 44

11 - /¢ 1- /¢
JAE 0 VU Bt (a)
=il L ) ISR B)
K5t HIV (i) RNAi (o)
— &
Bacillus  (iv) PCR (d)
thuringiensis

d () () (a)

@ @ o @ @

Gv) @ @) @) (2
@ Gv) @) @ 3

Gv) @) @@ @O @)

I be FL Gap 1) 5 G LS8 45

—e il heslon el DNA - (1)

et ARl (2)
Gt DNA e tore e e e (3)

RS/

jiéélﬁvd/(sewage) GELJZ—T[JLU:J}CJ} .46

¢ ‘ergmﬁu:"/ffﬁ &f&m
tder )
Azl @
AL Sl (3)
Gl @

¢ ‘ggugVU}rcuﬁJjg/ﬁ .47

e bR AL By L Pl (1)
e bR AL By L P Ll ()
e bR AL By L Pl (3)

b Al B (@)

2 SIS Pt op $3EL LI 48

: ‘LTJ“LJQ;ILLW/“I?
GECEISE (1)
re bl (2)
HILuths (3)
=eFE @)



@ find my college

E5 8
L e S 61 ¢ L0 Imlie S e i S 55

FAat Q) S (a) 2UO MR (1)

b () 5w @

sl fetS (i) Gk (o) Ve ()

S Gy B @ Froger (@)
I I i § P Ul e AL P JF 56

d (@ (b)) () _

Iy o

i) Gv) @G @ 3) S ©

@ @) @) @) @) » o (3)

Ul Uil Fe bl i3l .62 ¢ @
P e dn R AT Y

uhs (1) Lo )

2l (@) Sl (@)

M ® PLibeds  (3)

A (@) uu»&d’ié."z;&y&,r (4)

e ¢ q . 5 . ¢ b .
—ebwon PSS .63 ‘ad"/iﬂbﬁbug Uplode Ui 58
U:C’ (1) q‘-‘-“f.)-“’ SMeimd (1)
LY g X sl mlilia (2)

Urr (2)
s Lol (3
e (3) e B
> Ladgobyl 2 oS (4)
LT () ‘
oy b ECG Sl QRS 59
Gl (1) L By (@)
Smles (2) /L%L.ﬁ'u‘” (3)
I al fNNG) ZEL S ()

AL (4 ; s NSRRI
Sl ‘ (4) Lnd"bdﬁ)ﬂ/x{’dlk&}ﬂ'//j)‘iﬁjbd)pd"L”(:ﬂg”‘{ -60

¢ < Uye SR RuBisCost ™ de 65 | bW REATL S Ve (G ey

st €3 () AM (1)
gt c3 (@) 2G, @)
el ce (3 AS ®

ALt Comdeficid 4 (a) AG, @




@ find my college

9 E5
-”é_,@'%Wléa!{_@ugmgﬂw}@u 70 | - plsA L e nZwl Fore olofkhy .66
In- ¢ I-¢¥ LAl A @
Skl @) JIT (@ g Sy AL kD ()
Gt R U i) ks 25 (b) Lk ©
() ) Ll @
b (i) wiJE gk (© .
; ' . @ <~ (1)
S e (iv) £ (@
@ @ @ () ©s1 ()< (@) (2
a @ @) av) (1) @ s (3)
) G Gv) @ (@)
@ Gv) G @) (3) )~ (a) (4
A G )
' @ @Gv) @) 3G @ -"éﬁﬁw'énééugm&#w:@» 67
L/J’b/._bu‘»/ufu’gﬁBacillus thuringiensis(Bt) .71 & K( I KK
Fhowel 2o QeSS UV B = . .
i S5 0 2Bl (a)
‘LLU‘{Q.)W » z
. TG (Gi) =WEeU (b)
Q'Pd/.)/ (1) . ’ . -
ULJK’:J@‘}”{.{ @) Lua./Cg/.JWg (111) - “w{.&,«ﬂ (c)
el © ks
Giiosf @ e S by (i) ¢ @
V33

-Jéy L;»u(/yél éj;l’%.@u&/}?d?l{djau 72 @ @© O ()

1n- /¢ 1-¢ K G G Gv) G (1)
o B 6-15 Sebdd () @) G O G @
oLz @) @4dv) @G @ 3)
S £ (i S i J? () (v) @i @ @ @
u%d,fﬁ (iii) uLf;Jm () -Lgdt‘fd/ /jlg/:’"L/)’g){lﬁ'.Uflgﬁ) .68
JELEL  (iv) E6lk o (d) L (1)
@ (@ & (@ Tl @
®» (Gv) @) 3G (@) a .
@ 6 (v G @ AL G
O G @ o w o
@) @) aGvy G @)
e L Bt d 1 - Rleste sdies 69
WkasE (1) gzt (1)
FIEAE (@) e (@)
Huali 3) oG

Akt (4) S @




E5
%}L}AJﬂ&W.’G'Q'dﬁ’éébfy‘uﬁ W’/))?gl&
_aCCb

A GHEE

oafss S8z 3TV (2)
FASBUSES L UV (3)

Kl P08 L2100 (4)

;«la’#d)l;‘ﬁ l;’/..«f;" Ku»;’: L/"‘ufd/"i jé/.)/bza’_ Jdw
: éuu{uﬁayﬁ(%,wéﬁ,&gu,

4 @)
2 (2
14 (3
8

J‘,{Afd'}'&%c_fu@?{ﬁf;'wdfhc;u{c;u:d)'eﬂ

- (A8 e Bl o

Lol ()

ARl (b)

el eric s (o)

Lt A witd Lol ()

(@ <~ Q)

()2 (a) (2

(d) 2! (c) «(b)  (3)

GV IS/ )

e AL Uil d i RIS

EBE @) peisg pabien ()

AEIADNAY () oSS ey (D)
e/

LA I ([ osbmiSn s K ©

NVRCICE WDV )

: q/’yr?'é;u:q;,yw
@ @ @) (@

@ @ @) G (1)

i) @ @) @v) (2

@® v @ @) 3

i @ Gav) (@) (4

u.’f}/?é!/'/ @1v)

79

.80

.81

.82

10

@ find my college

¢ 9uf§uguu/¢u:¢5@/) .74
e Greg bl A eSS0 (1)
L C 2 e i LU, (2)
Lse Re JuGai\ LA BuiA J2Pd6 (3)
Ut
LUt E-Colifente sL S-Sl (4)
S Canisbudnsdt o J6 47N 15
S AP (550) PP Ay i J,}-yy /jw@’ (1)
—e bRyl e
b E A (@)
Lﬁ&myégni%mm@‘ow}é K(t&lu,"ut/ (3)
—e bRyl 2 s
B o B tn e 1139 (0BT (4)
N 3T LAV
e thugtd el LU 276
FUE Ay (1)
VHAPISE (@)
GGy 3)
VORE (@)
e P  soier Py 17
e slidsn i A L A ()
S Ule s (b)
Ut F L (o)
e s (@
: Q/U%Jyﬁwmg,zvf
&l
BTN GNT)
ERPINNE)
gads @)
bl GG 18

= ot (1)
cudddiss @
=l (3)
=dsiud @)



¢ bbb Ui d BT

bt mbinksdletIAPE ADH (1)

S Nat wlie dimle adusdsdl (@)
g}’i

et e 2 GEEased s ()

IR e £ IG (4)

¢ U Il Pl it 1987 46 AL

Ui G Ly b Qe e Bl (1)
wyfl/" '

AL Ui Sy ()

ek, )

I A8 @

gl e 2l L

Jahles (1)

JzZ6A @)

U2y (3)

J2gk (@)

(negative temperature —; /‘f:’é’"dg)goi'/;?w;d“'
: uj’é/ coefficient of resistance)
(metals) s (1)
(insulators only) S5 r/:; 7 (2)
(semiconductors only) JI/(iJ/ (3)
Jrratvd @

(insulators and semiconductors)
—> 7.5x10~4 m s~ 1 (drift velocity) et sfosinsis Sl
=P S 310710 V=1 e S L
: U4 m2V-1s-1 .34 (mobility)
2.25%x101% (1)
2.5x106  (2)

2.5x106  (3)
2.25x10-15 (1)

@ find my college

11

.88

.89

.90

91

.92

Wie Urdiondt Ll [ SN e el fe
G e

=Lz 3L NHg Hy «CHy £ 800°C (1)
=L 3L NH, Hy <CHg £ 800°C  (2)
=Lz 3L NHy Hy <CH, £ 600°C  (3)
=L 3L NHy Hy «CHg £ 600°C (4
e VWLJ':A?(Embryological)&l,%?{&ﬁrﬁ G
A E (1)

AL @)

LB (3)

Lz (4)

LI F e 0.34 nm bk EL SR
DNAJ= 6.6x10° bp Uil #7< L DNAL

SR Y
LY 204 (1)
LY 254 (2
LY 224 (3

LY 274 (4

L e P e

Jﬁ&&%,?zqamﬁrulﬁwﬁéuﬂ (1)
G e et T

H S NIt e (2)

U
‘QQJJ{/U{"/}'){:'&%;A"MJL; (3)
cdededndet e P rusba s (4)

U Sk i LS e EcoRI
5 - GAATTC - 3 (1)
3' - CTTAAG - 5'
5' - GGAACC - 3' (2)
3 - CCTTGG - 5'
5 - CTTAAG - 3' (3)
3' - GAATTC - 5'
5' - GGATCC - 3" (4)
3' - CCTAGG - 5

E5

.83

.84

.85

.86

.87



E5

J/ K S ugwi C’/U}Ulfq o5 o~ ;f}@fm;v

. (phase difference)
wrad (1)
3
— rad
5 ra 2)
™
— rad
5 ra 3)

(zero) »  (4)
h dtdePue U lsuduin e Sasbss®
Qpozrdiee 7S e thay o S F A
S U 2r Bk S mdie 5 g 2§

e edE 3l ne zutdefoa s
25¢g (1)

50g (2

100 g (3)

200 g (4)

/%'“Lﬁjﬁu'“o)@ ac Jﬁl;'ufdu"ﬁ/»d“/. LCR u"u..g
e % ui’ugwigj}/;lu@/.gq;&f/L LU:/))&/.J’
$3 8 () C L L Sia bl G5¥

263 Conatnbb O e % oL

(zero) # (1)

0.5 (2)
1.0 (3
-1.0 4)

i lebQnl U SE N FE S e indl &
IRATIAR S AR APy I
(double) 5 (1)

(half) =< (2)

(four times) t2f  (3)

(one-fourth) JGz {1  (4)

56 (stress) 22

[MLT-2] (1)

[ML2T 2]  (2)

[MLOT ~2] ()
[ML-IT—2] (4

97

.98

.99

.100

.101

12

@ find my college

¢ 9u/ug§uus.?u;££ﬁg I .93
J’/.‘Tuﬁ u;"l’uif collector ./ emitter <Base (1)
+ktnubga3c(Jdoping
oz ut{ﬁlﬁuifcollector 2! emitter <Base  (2)
& ltnd
Bl LUz collector »212% emitter Ush (3)
< blye
< bbbl e TA s Sennfende Base  (4)
J@/'UL{MQ{L;?‘@Z:;)LL&V? B sl A w94
l4 (beats) ...«/"Lb/“l?d/ 6 HZ/C’L/I.LL—GJ")’?{.J_/
(beat9) e A tsd_sige 2 SPAHELB WA p S
I B o2 530 Hz 98 A N Qe 7 Hz 503
: }l?él}.’};!
523 Hz (1)
524 Hz (2)
536 Hz (3)
537 Hz (4)
WP e o A e A KA L UGS .95
s Ly eSS Ged M S o TN
s bl dUE L L Lol bl
AL (1)
Mg, — L)
—_— 2
AL (2)
MgL
AL, 3
MgL
AL -L) @
‘5)” EU2 e 1e 20 Wiem? 5644160287 .96

U1 minute/i/u’!b.}‘n ch},i’)f/? 20 cm? 3

Sedniw b
10x103d (1)
12x103d  (2)
24x103J  (3)
48x103J  (4)



SSEorbesiGran/ BEpd Lo vttt
o)

prPaty (1)

(Het) r26/5%2 Ul (@)

(Deuteron atom)s2uszy5  (3)

(Net) cabogsadel T (4)

e 100 088U U1l 50 em dUE ezl
1,.%4}9&,?0,4/.,}'}4&/}6/ J/.JZ.5 A = U
:‘é.JuKuu:fu'i”w

(hp=4mx10""TmA~D

6.28x1074T (1)

3.14x1074T (2)

6.28x1075T (3)

3.14x107°T (4)

d/ (Brewsters angle) i d}'i(/’”{/,{.éd}"&"l;u/
P

0°<ip<30° (1)

30°<ip <45° (2)

45°<i, < 90°  (3)

ip = 90° (4)

L Bl gy e T2 N Wi ool K
: Jmﬁd/(gravitational force)a}d'}lfu"la{dﬂ.

48 N (1)
32N (2
30N (3)
24 N (4)

me+ 0.01 mm (least count) fgﬁd/@i/civg
: (piteh) §U B b 50 2L e

0.01 mm (1)
0.25 mm (2)
0.5 mm (3)
1.0 mm (4)

.106

.107

.108

.109

.110
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13 E5
45/5(,((:,}..@@( 3JA'N J‘c;é.@f‘%}/’?}h”};/@&k .102

& g m A BE Y

A
6t Nm 1)
A
6j Nm (2
A
-6i Nm
6k Nm @
L (1) ol () Serlp§ oo om0 103
¢ ot s
p/
(1)
T
P
(2)
T
P
(3)
T
p
(4)
T
)’Z’27°CU:;'5!' 249 kPa JLJKJ{JZ/%’QJK/JLD’"’VQ .104
(R=8.3J mol"1 K-1) .« Bl
0.5 kg/m3 (1)
0.2 kg/m3  (2)
0.1 kg/m3  (3)
0.02 kg/m3  (4)
S5 S ke 521l oSt e e ds 105

¢ ALy

(‘LJ’L?JGB/‘IJ?W&/, =c)

c:1 (1)
1:1 (2
l:¢c  (3)
1:¢2 (1)
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E5 14
reb 3£ (logic circuit) mFL bz b f 115 it £ A n e e d BAULEAST 111
. (truth table) : gnjl/‘»gicj_é (mean free path) slsliT
A 1
Y J2 nmd @
1
B_ AR
2 nmd? (2)
Y B A () ¢
0 0 0 2 n2wd? (3)
0 1 0 .
00 EiE @
11 1
Y B A ® Vg = 58 20 mis b SZ e cg bt Sl 112
0 0 0 . " L
) ) 0 d/ue’u’l;‘}'nd')’{r_/t’)d/SO m/s LU:]MJ’};:AE:CJ/’/’
11 1 360 m (1)
Y B A (3 340 m (2)
10 0 320 m  (3)
1 1 o0
300 m  (4)
1 0 1
o 11 LAIESH o Geto5Lnf 02 m3L K 113
Y B A (4 ’
1 0 0 Juwwf’wJ/.A.ué_tgaguﬁngm% 5V
0o 1 0 ey
0 0 1 (zero) # (1)
o 1 1
0.5 NIC (2
S 10720 g Juiiknd L2 23 Pfit DNA .116 1 N/IC (3)
LG PR eV 5 NIC (4)
6 (].) Z 1w . #
0.6 (2 Jndt!id/lﬁwﬂéé (mono-atomic gas) J-ffj/zﬁb{ 114
0.06 (3) JM/T/M (Boltzmann constant) 456 # kg )
0.006  (4) (O
U U1 moslede L0510 kg 5 kguﬁ‘{; 117 LT
5 B
(l.’a?l{}'}é:«/fﬁ(@&ru’@}ng%%cw/uééw 2
" _ 3
: ,Lﬂﬁgz.ﬂaz_/é&lgf%f5 kg 9 kpT (2)
33 ecm (1) 5 T
50 cm  (2) 5 B (3
67 cm  (3) 7
ZkpT (4
80 cm  (4) 2 B @




ml@cU}/Ldﬁf:‘;{.ngfrp.’uZ::—:{ 6 kg sl 4 kg
e @ Pt d S

4 kg
6 kg
g (D
g2 (2)
g/5  (3)
g/10  (4)

Z ('f,;’.o)&?z: Y V/u’}gh.«gé.')(:lg L el J/Lz
(de Broglie) (o $3d =P I UL 4E0 A2 3
K L3501 1.227x 1072 nm gl

"1

10V (1)
102V (2)
103V (3)
104V (@)

. 235 . . P .
u;/gu;}x{ 92U (uranium isotope) ;lgffé:ﬁ/g_ﬁ

. » 89 <
D aleasir 3 Kr uqu:/'/c:’sf

144

5682 (1)
0l (@)
Kr (3)
eKr (4

e Bedymuind usie 6 WIS L by
2 (ielectric medium) b 5 Gl wlen L U]
ok S tds JUmdex 30 uF FWEE

* & (permittivity)

(ep=8.85x10"12C2N-1m~2)

0.44x10-13C2N-1m—2 (1)
1.77x10712C2N-1m=2 (2
0.44x10~ 10 C2N-1m—2 (3)

500 C2N-"1m=2 (4)
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122

.123

124

.125

¥ 3.2x1077 C 4Ule 10 em B SIS/
J&bé 15 cm ;}V/LD/JI%J(:’”;MLJL,M@/.
¢ Jn WGl i @/.ng/? Lﬂu’zd/u

[4;0 =9x10° Nm2/02j
1.28x104 N/C (1)
1.28x10% N/C  (2)
1.28x 106 N/C  (3)
1.28x107 N/C (4)

é/ J;i‘/ (significant figures) (slef g’”g)_;,w:f‘ U,W
¢ S ed§9.99 m —0.0099 m Z s

9.9801 m (1)
998 m (2)
9.980 m (3)
9.9m (4)

= $FIBL 1 50 Hz 200 VILLlis A5 40 wF 1
: (rms value)o»,’:'@/J:/:Lwd/ud/.dl:{i,ufwd/.g’n"qu"i.

1L7A (1)
2.05 A (2)
25 A (3)
251 A (4)

L}AJJK_;W%/@I%’UL{E&& B sl A LI5s
£ La@tf@g{)&»"‘f{d/&*fuf&p Lt A iS5z
7 JA@M J“((u?ﬂ, Koli e 251 b B <l
U J;{/JK?«WJ@/G‘Q (thermally insulated)

S

(isothermal) JFULE (1)
(adiabatic) =2 (2)
(isochoric) FULE (3
(isobaric) sboUlLE (4

E5

.118

.119

.120

121
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E5 16
Eaule 16x1079 C m Ak 0650 370 1180 -%L%fuﬁi’uﬁéziawu; 126
26 60° FLL AL 0 6mSL26L 0.6 m = SpL
& S B e nZ L, — —
1 9 2,2 ,
=9x10° Nm*“/C Yellow Violet Brown Gold
4'ITEO
50V (1) (tolerance) @ﬁ!;/.wéu:ufu/mﬁmég{w!/wq
200V (2) )
400V (3)
470kQ, 5% (1)
@ ATKQ, 10%  (2)
(J:&Lb:/'u'[&/.)/)&%’;nz.& i C!.’;gﬁ'ﬂ/(&/w&jvg 131 4.7kQ, 5%  (3)
Sttt Wb CEe A W nd L2 470 Q, 5%  (4)
N Lﬂ;._;W'K&JLL/)&/%L‘L3%@/57}}‘;4—5/0/&/’@ B . R
. . S0Pt eft gap) o L LUt FLLa X 127
: LLC%Q’;PL[;,/’C!},:;UKCW .o . ’ P
N I3y dnserz? §10 Q U* (right gap) o U b
o D AL et 32 Sl o
2A @ Ko L berip$ 10 Gbutn 1.5m (UGt 2
g Ut
A 3
kA 1.0x10"2m (1)
wA
o (4) 1.0x10"1m (2
R R 1.5x10"Im (3)
(t;=1.519) 19 4l 1) LAV SIL P S b 132
N 1.5x1072m  (4)
Bl i Seirknd Lo by F 1K SIS
27y (thresholds15 JeTo5 3 L & S mutons s’ 128
8 ) w2
9 ;fwd/u’uu)/.&d//l!d/déiﬁ/ﬁ-{_b(1.5 ¢ frequency)
4 ) : di'zu é/;yJQ}/Lf}
3
5 (doubled) t& (1)
g (4) (four times) Lo (2)
: . fourth) $Bll (3
(magnetising field) i 6t 1200 Am~ L/ ucfi 133 (one-fourth) CE1 - (3)
ol Ebbrorn 599 exlb 6t Sl £ LU0 (zero) 4 (4)
L e st PR
ERtE deiful el 05 g Loy’ 129
— -7 -1
(ho=dmx1077 Tm A7 4.5%10165 (1)
247 %1074 TmA-1 (1) 4.5%X1013J 2)
8.0x10"°TmA~1 (2
1.5x1013J  (3)
247 x1075TmA~1l (3)
13
2.4 x10"TTmA~1  (4) 0.5x10%2d  (4)




: LL&/MA}‘;,; AV AL P )
oI+ U2 ()
Aty s @

(/G}/;K T+ (3)

i @

dnt v St gl 2 Sl JU
ST

=SS (@)

&t @)

Gl (4)

et g LS T f

(1)
a-D-Glucose + B-D-Glucose (2)

B-D-Glucose + a-D-Fructose

a-D-Glucose + B-D-Fructose (3)
a-D-Fructose + B-D-Fructose (4)

ok i L P S GrEh e Py S Qe
Skl

-1 oo —CHy (1)

R LU —CHy ()

S -R U/ —CHy  (3)

Aol (4)

: g{&atfu.kwﬂc;uﬁdjg/ﬂ

<P EGK 4% e AP (1)

G ETEL e LA COy it (2)

IS e §ou S P B2 BT 3)
b

< (b DAEUESHE I @)

.138

.139

.140

.141

.142
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-< 600 nm GKJ?JCQJ/]JDLTLQJL”JZ/@}/.
# 2 m B (objective) :f’d/ (telescope) d.?wu/

: di': (limit of resolution) ,w(}f?/ d/u' I
3.66x10~ 7 rad (1)
1.83x10~ 7 rad  (2)
7.32x10" 7 rad (3)
6.00x10~ 7 rad (4)

E5

.134

dibdLu® (p-n junction diode) 341552 p-n .135

: ,g)d/.it’oiuﬁéib?‘,p(}bd/ J&/’é (depletion region)
(forward bias only) Gy LT (1)
(reverse bias only) GGl (2)

U $ 3Gl LT (3)
Sl Ll LT (4)

b %g&'ﬁuﬁ;iﬂdgfLJ/({uﬁJ‘@Jppzﬂ
CH,(g)+4Cly(g) »> CCl,(1)+4HCl(g)

+4to +4 (1)
Oto +4 (2)
—4to +4 (3)
Oto —4 (4)

¢ < 3 bl AISBUE AU I s

NH,

NHCH,

5.
N(CHjy),

5
NHC,H;

<JK

.136

137



E5

Ni(OH)y &£ U 0.1 M NaOH 4 S Ni(OH),
:2x107 15 flyT¢

2x10713M (1)
2x1078 M  (2)
1x10-13M (3)

1x108 M  (4)

2 JBE 2019 > Clhe) « J

ALH>0& A S>0 (1)
ALH>0& A, S<0 (2
ALH<0& A S>0 (3)
ALH<0& A S<0 (4)

¢ bPUARG IS Sonir

Serine (1)
Alanine (2)
Tyrosine (3)
Lysine (4)

: g.%)dﬁgf@d:’g;ﬁ.f)ég_‘j Gk
3P+ = Hy0+
AGO gelZon$le2x 1013 (K ) L0157, 300 K

~3}”4~“«fo

—8.314 Jmol"1K~1x300 Kx1n(2x103) (1)
8.314 Jmol 1K~ 1x300 KxIn(2x 1013) (2)
8.314 Jmol 1K~ 1x300 KxIn(3x 1013) (3)

—8.314 J mol"1K~1x 300 KxIn(4x 1013) (4)

.147

.148

.149

.150
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L Fougoiysie i 143

(IUPAC) rt$ > (t
Mendelevium (1) Unnilunium (a)
Lawrencium (i1) Unniltrium (b)
Seaborgium (ii1) Unnilhexium (c)
Darmstadtium (iv) Unununnium (d)
@, ® (@)
(b), () (2
(@, @) (3)
d, av) @)

SEHRE LT T 20 g= CaClyz vk
: ‘L&nb“«»/‘”d//b@”

(Ca=40 g mol~! o,,fd/;ﬁ)

1 (1)
2 (2
3 (3)
4 (4)
LFAL S e U S, 5 beoest St
: ‘L/‘jd/:}? 288 pmel

? X 288 pm 1)
% X 288 pm (2)
4 X 288 pm
NG (3)
4 288 pm
2 (4)
LYt NaOH WGl g iz, )
b LAY
Jodwda )
Fobnd @
Jtﬁuus‘jf@;/“ (3)
Jodan: @

.144

.145

.146



4¢/4){J/:’;gcug L/Jf“z./(} o’fuf‘!’é: u?l.m‘_b,yp
Lt S P s Na sl 2t ATP

L)
e (@
RN
fy @
D Zh i s
(a2 b y P41
gL ) CO (@
J= (i) BaO (b)
g (i) AlLO; ()
S (i) ClLO, (d)
¢ ugév;giu,fuﬁdhsgjp
@ (@ (b)) (2
Gv) @) @@ @ @)
i@y aav) @O @ (@)
@ @ v @ )
@® @) @y Q) )
L e S 2- e JUEIAIE S rs-2
JUGB (a)
4LnJIK Zaitsev  (b)
SIS (©
Jolet (@
(@), ), © (1)
@, (0, d (2
(b), (), ) (3)
@, (0), (d @)
: LLJL“»VQJ@/?A/};?
&ﬁn/@u;; 1)
R d") ' (2)
e K88, (@)
L}'/C"’ﬁ/ué" (4)

.154

.155

.156

.157
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Sl WIJ oisld (alkene) wgu -
: Lg@/’u’lc}bfd/f_‘at“f’ (methanal)ﬁ

CH=CH-CH,4
(1)

CH2 - CH = CH2
~JJE 8 g Ar sl Tg Ny U1 2T Ny sl Ar
P e 35276 Ny 7= 27 bar uﬁ;lﬂ‘ijg;ﬂl{urfﬁ
ZQ/UL»‘"" [N=14, Ar=40 (U*g mol~1) J/(/j/:ﬁ]
9 bar (1)
12 bar  (2)
15 bar (3)
18 bar (4)
-é&bﬁd/d)l,;é’jﬂé;ﬂ/gd}gjﬂ
Mg(HCOg)e+ (1) CO(gr+Hy(® (a)
Pt A E (i) PSP (b)
AT i) BH, (0
=5 () H,0, ()

d @ () (a
vy @ @O @) (@)
v)  @® @@ @) (2
©H @ av) @) @)
@v) @) @) @@ @)

E5

.151

.152

.153



E5

B Snult el e A Je t/SAL s 163

e e b Cu2t(aq)d B wr-a /L
¢ < Uk C Ut C JFY

CuSO, (1)
[Cu(NHy),J**  (2)
Cu(OH), (3)
CuCO4Cu(OH),  (4)

: é&UJu'// X L&UML@&QJ}Z@M
CH, CHO
— X"
373 K
Cl
CH,CI
CHCI,
CCl,

.164
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2
er St Gar o S ST 5 230k 0T Yl 158
:ﬂ/d;l}{;?‘a
q=0,AT=0& w=0 (1)
q=0,AT<0&w>0 (2)
q<0,AT=0& w=0 (3)
q>0,AT>0& w>0 (4)

¢ L,C’? &/fu}:}}"uﬁJ/u:MLU})VJ“J;/M

o 54 1 QY o b (1)

T8 eubPaiay by (2)
o 7580153 1

of 73 A bl bt 3)

IRz b sy (4)
o efisaa

LA P  Ausisl gt L

71,104& 71 (1)

104, 71& 71 (2)

71,71& 104 (3)

175, 104& 71 (4)

L fe (PY) ey S TS

SPMIIST NN o

s, )

AFT©

A S G

o 80, @

: sl o

iz TS el ST Coye) ()
gl L

oG5 G Cgy (D)
-l

A2 eolite) <A1y 67 L, ZSM-5 (c)
gl AL L S

e figsb co @

@, &2~ (1)

@& @27 (2

b)& @2~ (3

©& @ <~ (4

.159

.160

.161

.162
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21 E5
Jb 2.0 g < 4.606x10-3 s~ 1 S0k & 168 ¢ et e JL 2 IAL HI (Jrd 165
L bk F0.2 g2 OH
100 s (1)
200 2
s +cHg D
500 s (3)
1000 s (4)
I
ke bl J#L NaCls MgCl, CaCly/ HC1 .169
fetm :{*L‘ﬁ‘uf/l(’/a,u:d“) +CH,0H (2)
Ud CaCly sl MgCly, (1)
NaCl B~ (2) OH
MgCl, —°  (3)
+CH I @

NaCl, MgCly, & CaCly, (4)

¢ Uk —0-0— ST Ul Ui i 1170 !
HyS0g3, sulphurous acid (1)

H,SO,, sulphuric acid (2)
2254 o ac +CH,0H 4
H,S450g, peroxodisulphuric acid (3)
HyS907, pyrosulphuric acid (4)
¢ AL AE Sdiae 71| <512 K kg mol ™! (Ko 6§ SoF1 56 # 166

cis-1,4-polyisoprene (1) Lo 73 S A S S B EIFL 2o 0,078 m

ly (Butadiene-st 2 .
poly (Butadiene-styrene) (2) (tjzm&rw»zi,/w)-@z.mzrﬁ
polybutadiene (3)

poly (Butadiene-acrylonitrile) (4) 020 K (1)
. 0.80 K (2)
_cL-uﬁg}?:gJ?“é&lﬁd/LVLu:J;}wﬂ 172 040 K (3)
Hey, (1)
. 0.60 K (4)
Li, (2)
Coy (3 . O
0, (4 gt Te S Jouk /)Lu,ff*u,ugu%ﬁ’?‘)”‘f 167
5 £ :

‘ B oS 5o
¢ gL e SUFEAST L L eSS 178 Aot
=27 (1) :

L o Hesie @
SrkrBdeuiGy (3 Hale @

Fbelies)  (4) Sk (@)
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¢ LL.‘;?/")”VQL%,{LJJO:J.J;AC/ 179 : LL&@L«/:/’/]J%L& spin only d/d“TCrz*' 174
Sodium lauryl sulphate (1) 387 BM (1)
Sodium stearate (2) 490 BM  (2)
Cetyltrimethyl ammonium bromide (3) 592 BM  (3)
Sodium dodecylbenzene sulphonate (4)
284 BM (4)

¢ Lau:fél':(cu:d)y/w gjzﬂ/@ru% .180
e Pobas ke (1)
e drfer bl F TSt (@)

u:@‘w:/wﬁr_aj.ﬁiJwi/,wqufu:u:%gw .175
¢ Ly

n-Hexane (1)

e obrS (A F COuSSTE ) 2,3-Dimethylbutane (2)
_C‘-é}f 4% rg[ n-Heptane (3)

et IS (@) n-Butane (4)

¢ < el ndSus U A s oar 176

~000- KA/ 1 [=d8r26Ag=108] (1)
EMg(s) 1/ 1 [=48r26 Mg=24] ()
K0y (/1 [ed§r260=16]  (3)

KLiGs) (1 [=dr26Li=T]  (4)

~ S b S e 17T
Fe2+(d6) 3L-BJed 756 Cr2* @ (1)

%MGJJbJQLu'!/c«lf’//ﬁub)'/uilmdnf (2)
NP Sy g NSNS SN P AN T
<Ln‘j‘laal‘f/ogg£ul?r£u)wiug
Vs 2.}4’.7{1_" H, Cor N ﬁuf’if’cé'cf.g//b@ 3)
uzLﬂL;Gu: é&uﬂdlgu)}&u?w

LU Cr02 Al ol ()
Cae u.‘f

J’iﬂuﬁvgéu!g/ﬁwu:ﬁgf?;}&ﬂ&”zu;fuﬁdww 178
¢ cL-t‘/C.L}':A,J//

SCN™ <F~ <(Cy,05 <CN™ (1)
SCN™ <F <CN <GCy,0; (2
F~ <SCN™ <Cy,02 <CN~  (3)

CN™ <(Cy0F <SCN™ <F~ (4)
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