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PART-I (1 Mark)
mmgmaimwﬁi
RG]
I C, O 1 3y W1 n21 ¥ fue w

T JA 8 ot et 39 3 ¥ &9%her % St 2 1
C,, ¥ T foram man e | Aet Rufy § < w8 ara Sof

>, (€, 1 &) T HH B

A B. Jr—22
/4
1 ?
& o~ D. —
T ' T—2

WA (] 9 Afrewad quifer & s & 7€ anatys
AT r AHA AT E | AR x,p TN A is g0
FIHRE % x,y>1 7o Fafafeg T3 B 5o
TaTTF &Y Y &

A [x+y1<[x]+[y] B. [wl=<[x]ly]
¢ [Plsa D. [ﬁJ <bl
vyl

S SIS QUIieh 7 o TG Aﬂ=max{(f]|0£r£n}.
qg= {1,2,...,20} ¥ T e e/a5q € R fofm

19 <9 -

n—1
A 9 B. 10
. 1l D. 12
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FIdig el 1 g g0 ® | el aRafas T&™
bd>0 T | TW@E@S OP &l P(r,0) Th R
g &, @1 rsin6 =b F fog 0 W TR FaT &
& PO =d |qa@EH P(r,0) g3t 1 Togagm:
A. (r-d)sin@=b5b B. (rxd)sin@=5%
C. (r—d)cos6=bh D. (rxd)cos@=5b

FT T xy J 6T TCFT C AT FHHT 1% +)°=]
T | I IS 9 20 F e L s g S
fg~0,1) T (,OT oA B | L @M C *
yhefa g € "R § & @ (0,1)1 a9 R
Frgmufigg & e ag=m jg 1<t<1+42} C
W T A9 (arc) ST 2 | IE 99 4@ g W T&H

I ST & TS O 2 F:

T gl &
8 4

g 2 p %
3 8

< e dedg o TF1 3 aur iy wue g W fua
2 | o W g = ardd-erg e 242 Rt onddd
37 T HH 2IT:

A 4 B. 243

c. 10 D. 3




fedr o finger 4BC Fyqem ABqur BC i @oE s
2 7 SRR i g F ST AB e forg g3t X
g1 BC mg@rmﬁa}%%% FX Qa1 AB @
Frofer Tt ¥ afy BX =3XC A BCIACwHTHH 2rmIl

A B B. 2

(s ]

e = D. 1
2

ﬁa"'l'"{ THRT  cos'x+ 12 =gin x+ 12 %

cos X sin” X
ST [0, 27] T Fohae WHTH €1 2
A 6 B. 4
cC. 2 D. 0
ﬁﬁww;«m{i—ig e
1 fx=2.

WRERHN $e1  f(f(x)) 6 &
A, ot areiae gEst W

B. X 3% AAAIT

C. xFIFTHAAR

D. xHIFAAAMR



0 zmygd [x] o iferam quis & St & i St
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T x A FT AR 2l A HH  f(x)=[xpinzx

wRemH FefRea T PR ar e sha &

A TS IHEF TS x | f ATho-I 2

B. BeH f % CRATH hi U GHMHT @ x=0 3

c. [ flx)dx=0

D. Y% IRaa® ¥ ¢ & [og, ¥ T g
f(x)—o::{) %mﬁw%

T AR A FEH £0,7]—> R ITIFRIANI L :

f(x)=sinx 3 [0,7] ¥ x eqaftRraET B, f(x)=tan2x

I [0, 7T] H x ITRET G171 0 [0, 7r] ¥ O e

THE AR a2 |
A 6 B. 4
G 2 D. 0

qe AT 6 £:[0,1]1 > [0,0) T Tad HeH 36 TR
: f® j:f(x)dx=10. frfafes & @ #9 a1 w9
HATTF T Y T T &7

A [e*f(x)dx<10

fe
j &) z<10
(1+x) -

A jsm(loox)f(x) dx <10

1
D. [f(x)* dx<100
0
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Tad BeH [ Ro>RFFIBR S F f(x) =x+if(r) dt .

Ffeiea 3§ 9 %H 91 %2 3ud 87

A Fx+y)=fE)+FO)

B. f(x+¥)= (/)

C. fx+»)=f)+/fO+f()f»)
D. f(x+y)=f(xy)

TIAH [x] o€ AThaT YUl & S & TRIT AR
T x IFAATTER ¢ AR {x}=x-[x]. IR n

YT G 2 j:cos(zx[x]{x}) dx STHH BFTT:

A0 B. 1
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L. D. 2n-1

TS I |G T (fair die) % Bl WHENT 1, 2, 3,
4, 5, 6 forelt g8 81 A =aRe A, B 30 TR &I a1 A
therd & 31 30 @ 7 w29 IRT A i Bt 81 Sfia aren
=Tt 9 2 Toes 9@ F BT w el ger sus
yfage g fsel ar) g S W et g & fafi=

2l B % S{id shl STRIekdT T J1- 81T
Pt 5 2
6 1
g o p &
8 9



16 o fifod it n>3 T Tpa T B & R G
ﬁq@ﬂ' X, Xy, ..., X, T G T AHF e SHHATER
p 3o B wREER Ky VoYY g
TR 1 STt 2 R y,="’=;x2, y2=x];x2 AR
T&F j=34,..,n B y =x | AR TN g @

HGd T AF feH HAER 4 3K 6 T @

FefaRed & 3 S ar Y TeRaF ST T g
A u=p3IR o<é B. u=a3IRoc2é
C.-o=c¢ D. u#p

17 goegshas & fFlt o fm w ik @ 98 R
THESHTIoh o T50d 3% YU ShI |1 10T ST el 22

) s ()
cwfl) s 3

18 S THE: G == 39 Wb URTINT &
S={ab):ab cz,0<a b< 18}.
ST & TRt 3799 (v, ) & R S E@T 31+ 4y 45
T T T 19 2
A. 38 B. 19
c. 18 < b 1
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20

wmug A [x] a7 Ifteraw quife ® S & A
ST AT 5 ¥ A AT I 2| A iod 6 a >
T T T & S e T 1 3 v S T
a % T k TEYTH YHTcHS qUTish 2 Tome T
(" P[a]* . FrTafaa § & &1 1 o AEwas &9 Y
e

A. k<2([a]+1)

B. k<([a]+1)*

G ksohw

1
+
a—|[a]

D. k< 1

X 9WF GY=d H 5 994 8 °F A fF A, B,
C X 3w , YT JEY = & S O g I9
(4, B) g=ar R1 3 300 YT 3 ohidd w1 ol H&ATd 2
Eﬁ.:

50<d <100

101<d <150

151<d <200 -
201<d

g B0 B ¢
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HHaht

Sfes 98 W 2L AETE W m 5599 T Tk Iddl B8
el g5 21 B & UF AR ¥ &fow fewn 7 J o1eT ¥
Fmara o STt @1 afe ador o ] 4 Smema % gl

1 B T e TS ol BT
2 2
& - B
2m m
2 2
i 2 w, =
m in

U B IO P 5 UF S T R e ¥ R
foreeT ST SeeaT & QI 1 ST % I5eh! 711 v, BT STt

T | S5 5EH IR AR # gE e ae o W
formm & fomm =ior % Thaerar € a e e SeehT i

v, @rw%lﬂﬁn%ﬁ%agm[:—qJ T T
A \J3/4 B. 32

¢ 2B D. .43

FA T h RV T oK R BeAT & g @ § gt
T T T F R A g v oF wHe
V() = kr (ST k U oTcae -raTes 3) o Fetua e
ST & S ST TIGHRY It S0 o fohieh SRTIATA SRTT?
A R® BT

c. B . B BT

10



24 U TS S U T 9 99T € | ABC #I @ Hag

25

R TS T90T % AT 21 A I o B

&

o

A B
el T[T 19 T T § 9 ST 39 JhI alo Hid @
o5 o7t 3Ttaa—RIfT (mean position) T T T feEm
A. AC HqE % & & o, THIOTIX 2T
B. AC Hdg F SHMTR 2|
c. =il A IEateR Brh
D. AC Hdg & eisiad gl

T et o ol Ot S w o weg e gu e Ao

Iefl, s = ol § g0 IRy uieee ®, §

o 8l 39 e A g
A ¥ feegdt  gomr @ 9 Tfg ¥ SO B
TFR FH 200

B. ¥ fewdl &t gomr § O nfd ¥ SN wW SR
SATRR F 8|

c. = fewdt o go & it iy ¥ WU @@ B
IR & B

D. m%m‘rﬁwﬁaﬁnﬁﬁrmaﬂtm&
TR A giedT T2 B

11



26 TRH HE W I Sad1 8 Hifh

A 3W ¥ wmwes @ e fufea & oonma,
IV % S ! IREAIh [5hdT § e i
TSI STAd (asymmetric)?ﬁﬁ%l

B. AN AleH g 5 STt 2l

C. TH Fd T 3F F AT B W a9 JF0T
(gradient) 3T &1 ST &1

D. T T TR FATNG A1 57 TS & S
TR 1 S 34T & fSreehl asig O 3 Saar 2

27 TAH AEE % & a9 A9 T, @ T, W fo=R A

28

T 39IRT 6, ¥ 0, % A9 & q9H H foRaT ST 81 T, 3
TR F W T T, S W R 0, T T aHT 58
oI TG T 31 TR T SHH o ARG bR T[0T
A 18 x 107 K 99T 108 x 107 K § | 49 & §AH
g B W AT 3l T A ghg Wt W THF S 8l
Ife 4T a9 HUR H FWEE TRl F AW
d, 79 d, 71 d1 d,: d, 7 S sAH o Foraeh Feeam grm
A. 6.0 B. 25

c. 0.6 D. 04

T A I (P, V,,T,) ¥ (P,,V,,T,) THPV’ = C (Si&l
C Frare ) ¥ S aTfondt e o1 aTed Sl 21 TE
g

. ARP,>P,dT,>T,

. ARV,>V, @ T,<T,

. ARV,>V, @& T,> T,

. aRkp,>p,@® V>V,

OO W p

12
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540 Hz ¥EfT &1 95 AN & T T oF
2 Hie s % &S T H 15 rad/s & HONT T H
AT ST % | @ B 9 330 m/s B ITH HR
wga g1 Rua & = # siftsran w FFaH R

<1 T ST GTS T ST ST AT AT AT 7
A 10 B. 1l
& 12 D. 14

TSt (monochromatic) STeT Tk 0 § T<aT 2
TAT T GomT 4 TIsw 3 ST SehmT

et aoT qeed f € W g i @9 i R
=Tl q T ST i = § v aresd ea e el 2
T, GUIee 3R gy Tft B 2 |

o 0w >

FHA o [Sreh! Behd 1110 cm ®, 3l 99e Hag
! T AT T R 56 T % €T 30 om %1 g
T forg E &I T R

A ST Y 15 cm ol T8 W ATk wfaferna e 21
B. T Y 6 cm P g WAl wafera sHar 2l
C. AW 15 om 3 I T R Sferfers ST 3l
D. S H 6 cm g W el wfafers aar 21

13



32 e e difereT 2ot WA T LTl e Shefom L,

33

T L, T QECH YRl F TR @ TEE | w
foggd  am, < T & W wedt ¥, R Feeht £
Safea it g1 a8 et L,

A. 9 FSIHM F3 % TR AR LA

B. L, % 99 T 2

C. IR

D. L ¥TISTETR |

st o6 e o & et 30 o o9 o T
i ST 7 &f9s 91 « ¥ YO a7 € aF 9
e I 0 & farer 8 strar &1

4,__{,:_){___/

=i
U
e_

I8 IR ST © o6 tan = 0.4 T oS0 1107 3] A
SRR &St 9Te T 3T R T S A tang T AW
TR

A. 0.1 B. 02

G e D. 1.6

R <3 3 G el 99 % I8 W el AR +Q THEAH
TG hell AT o Tt el 1 o 4T g (x = 0) T ot
%laga?g&w%mérﬁ——gaaﬁaﬁ + g TUT— g T T
FIR T x=-a2 T x=22 (a<R) TN T&@ Rarsmrs |
9 o F o TTQ et ) BT RTOT SR S

A (0+q)/4nega B. zero

C.: ¢’ldmga ™ D. Qq/4nc,a

14



35 ey Rumg fomr 3 SIFER 3 T SR THMIRR TigehT FHTe,

36

S gumhar C %, £ frga ares 5o i o=l ¥ 2ot 8
T2 T I T G Tk TR o Tegd & R fe
ST S A7 S I e Aot ST T Ui =T _em? (3l

3 TR STaRIe T T HIHT)
c C
|1 11
11 R
ly
lf
E
2 k+1 B. k-1 CE
2(k—1) 2(k+1)
¢ X lpp p. kt20p
k+2 [

20 m BTHT R (depletion region) dTel T p-n WiEr <l
O dieedT (breakdown voltage) 100 V HPIE ]
¥ S gTHT T ! SIS ¥ 1 xm B ST Al I8 p-n
HTr SR (Zener) ST % ¥ § Frr & & fopw v &
=17 (voltage regulation) ¥ ST Al ST T

A 5V B. 10V

C. 15V D. 2000V

1.6 x 10 kg oA TH 6.9 e 7 Y & oL AN
7 0.05 eV I I Sl & M= 21 1 m sl gL o
T H SHUIT T TeRdaT ST &7 BT ST

A 0.1 B. 0.1

c. 0.001 D. 0.0001

15
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160 wmwmaﬁa@wm@rézm A
mﬁﬁ%mﬁaﬁmmaﬂm% 1.8m
w%a&m(ﬂu)mmwaﬁnwm@w

HTAM 6.63 x 107 J-5)

A 10°m32g!
10]2 -2 -l

B
C 10" 2!
D

10® m?s!

n=3 TR AT n =2 W QR G507 503 |
m@mﬁmw@maﬁﬁw‘a Tin=5 &Y
Rn =3 R THAT FH W FCEI 6T 7 397 S

375 125
B.
128 /1!

128
C. D.
125 AI ;L'

A.

;B 3fit sB' & TR i 9fy T ST et
8.0 MeV 1 7.5 MeV ?1 B" ¥ @ =z % a1
Fepem & et =t wrtto GOHRT T Sem %
ST SFE: 9.11 x 10°! Kg T 1.67 x 107Kg %)
A. 25MeV B. 8.0MeV

C. 0.5MeV D. 7.5MeV

16
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42

RS

S 1.88 g AgBr(s) %I KBr % 10° M e o7 o
e T St Ag” ST AR 5 x 107°M T AT | 3t
AgBr (s) I FHM HBET &I AgNO, F 10°M Sl =it

H fireTaT S & Br & 9T 26 -
A 94x10°M B. 5x10'"M
C. I1x10"M D. 5x10'"'M

el it 9fdfFT Bry/H,0 it siftemar § 3 & g
JqTE WTH BIAT 3

NH, NH;
A. Br Br B. Br
i Br
Br Br
NH, NH,
C. Br Br D.
Br Br Br
Br

K,CrQ,, NbCl; T MnO, et § M- 1g Seaaq
ST TSR0T STTEAT § 22

A. Nb ’B- Mn

C K B Cr

17



44 [CrCl(en)(NH,),] difirr ¥ saifida goafedt &
G BR1T (STt en = 3ReA Sfim)

A2 B. 3
G 4 i
4 I7 T, S AT F TR F SHIHT (amphoteric)
erTsE ST 7, feferfiaa 2
A N B. P
C. Al D. Na
46 3 AR 1 T 11 % SRR 3T (Amhenius
plot) fr=ti T srarfem Hawid T 8 .
-
Ink
I
1T
e % ITEN ;
A EpETEA> A,
B. E|1> EI-Q-H" A‘I[> A]
C. EPETTA> A,
D. EpEWTA> A

18



47 Ni(CO), Ffafaada=m 22
A Hﬁﬂ@'@qﬁﬁﬂ'@i@_ﬁa (paramagnetic)

B. FFEHAA T Ikiga$hE (diamagnetic)
. , ,
D. IEHAS U TG ahE

48  THTeRad AR

AT A=
@i 1. ozonolysis
> X
2 %H
TSI IARX FT5 ?

o
o
A. B.
o
0
| 2 D.
o

19



49 D-(+) S I EEAT T AR R |

CHO
P
o
H——1——0H
H—————O0H
CH,OH

A L-(-)- I HTEEAT 2 :

= CHO
G N fo—
e B H—T——OH
i HO————H
H=——7—"CH HO——H
CH,OH CH,OH
CHO CHO
H————0H HO———H
¢ =4 D H——OH
H———OH HO———*
O —— H—————CH
CHZOH CHZOH

20



50 W I SE HHeH(CCP) HEHT § &M (comer) W Heish

51

52

(face) TR SR Tk TRATY] A1 S8 Tk SHITERT (unit cell) A
77T 3798 H (fractional-contribution) SFST: BIdT ¥

A 1/8TF1/2 B. 12Wd1/4

C. 1/4W@1/2 D. 1/4T31/8

ARIBRIT 2A ==B+C & 25 °C T0Fd @ TH
IHEH @ (1 atm) T HH RRATH K FTAE 0.5 8
77 SATTFaT T2 (backward) femm & 3R gR T Afe
[A], [B]@[C]WWW&T: T

A 10°,10°@10°M B, 10,10°@10°M
c. 10%10°w10°M D. 105,10°@@10°M

a&mﬁwﬁuw%maﬁaﬁ%mmﬁmm
ITH q& eS8

A HE—! ™ ’>70H

B. >: TF  Hy—OH

C. HiC—OH T %7|

5 >jt{?q' HaC——OH
|

21



33 gi¢ NaCl, KCl T NaOH #T 3HT agar I 110
(molar) WEERAT WEET FIAAHR W A
(S cm’mol ) 35T W SFAST: 126, 150 TF 250 = A 361

$h1S U KOH Al Hiei ITeTshaT 2 :
A 526 B. 226
C. 26 D. 274

4 4 BHIEH S5 I T QUG SRS ¥ iR
% J2q FeHead KOH ¥ 8 T i 1 & 3T

aﬁT % s

<O H
A. % B' ?

o NHNH, o ﬁ

N——NH;
C D.
/
HaN——N""_ OK

22
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56

57

58

3 Tl X TF Y I T @A FAE:33 T 17 §

S S T Tt TR e T AT R
A XY B XY,
c XY, . XY

T Aged K1 1 T9&r (sulfuric acid, HERGh
) <hi IuRefa # Hieisa (Fu=RE) & % fog
¥ KMnO, 3 Hieil sl T 2l

A 5 B. 2

& 18 D. 1/5

Tk TN 3 o9 SRATTA AT91T & 10.9, 11.4042 TF 11.42
A W AT 7] 9 3TTEd W Sl oA S T Hel
TFT B

A. 11.2080 B. 1121

¢ 112 D. 11

0 °C qT9sFT I % S SFUT 3l TH FT 6 kJ mol” T |
ST % S B ITe U=t uiEad (AS) =T Ferean
AT [t Ui shiea 9fd Jiet (JK ' mol ™) ¥ T 21T 2

A 22 B 1

—

C. -11 D. -22




39 ftatas it

\©\ CU, &
|

T IR 2 :

60 4, o7 S A St o o ¥ e

(octahedral) T HHEISHAHT (tetrahedral) Ha §
GI=ReEarecy |t

A E(dy)> E(Q;) SHESHFTHN T S 2

B.

wper

E(d,,) < E(d,”) SUSFerh UF ESAEY ST
wat i

E(d,,)> B(d,") Sregeherh 93e § 7 E(d,)
<E(d,) ATFTHT et |

E(dy) < E(d,") Tegshershi 93t § Ty E(d, )
> E(d,’) JTHerhg g i

24



61

62

63

64

65

St

Torer Yor St TTRRITH, BiTer SAITTeT 3 37aT T 2T
%aﬂtmmwm%ﬁ@m%wﬁm?
A, J9ETE] B. 3I¥EEl
C. qurEET D. AferEEt

= 4 8 3 i e e sRE wraeE
TE T 22

A. TEIIfSar B. HEIYSHIET

C. YSiifaar D. FAEEH Sraeqy

= da mﬁw@tmtiﬁcaﬁon) SR 9T ®9
T I ST 87

A. 9UOTET A

B. 3IWahiee Hig au] & ST

C. Yo sa

D. 3IWIehies T 919 % feq

drerdt e, afiases & et arft STt 22

A. THIETSH B. 3TIARTSH
C. T3l D. 3udfiass uy

= ﬁ@rw%&c‘rsﬁ:{mwﬁqm?’

25



66

67

68

69

ST, TS, B SR AT % o e § ¥ fa
SITSRET T SRTETVT S AT &7

A, FTER SfEEE B. SINER g
C. WFe-mfERRTr b AeREE

St § i o whRT S gme ¥ 3o Bl 2
A HIRETY B. SRITIEH odeH
C. gFed D. YAHASH

weh s Ry iR T s B @
2, I e g i ufvat we < St 8 5w wiEET =
TN WY T IWE e 7 S araem?

A. VEH-shferar stsrrfera @l

B. Yeifi-anferar sferfsrar 2 &1 i

C. UMY H Y54 ¥ & STEm|

D. UET &S ¥ sed SR

T o STl e o SR 1 SEvT B 7
ST iR

NEISECEINCIC]

. T STesgSitET

. I RITTRR

0w p

.

26



70

71

72

i =1 UffEE o IafEdT w1 FeamT o2
A. 9R&dH (Transition)

B. ¥R ’

c. e seafadT

D

. HAITEIA (Transversion)

= 3§ wF-w @ dhee ¥ afm e w anfaa
BT e?

A. TEhifsies 377 B. UHifes 3T
c. THIRA FHfea D. THIEH CoA

T Siam] 7R (colony) 3 I B D

A T SHET) & FRa o= &

B. s Siampedt & ol wfafsreT 72 gem @

C. AT SIEAT & e (clumping) &
D. femr ifrent e amet fak oo ey &

®WEALaRW B 1 ¥ frg e F fou sweEt 72
A @ - B. AIDS

c. €9 D. &M

27



74

75

76

77

e formy = S weref
A UFd FUSTTd SreATed]-Tga = [k 377eT (DNA)

B. fepafem Tsaifems i (RNA)
C. el FUSIeid URa foereh 37 (RNA)

D. fEgpveici Sreifit-ussig oees 37 (DNA)
?ﬁﬁﬁm (mitochondria) ST STTa2 A IRGET %@Fﬂ T

TR 1 oy T e A T
A TEE B. WAR
C. WHHe D. AT

3 ATt ‘P’ 3R ‘Q H Wirsw yaret #) wfereT P v
verd sfsae foem & efivafermmr «Q &1 verd il
3T YT SAfifa 3ot 21 Fafafas A s a
FATHAT 2?7

A, Hfce ‘P B R SR AR QAW R

B. et ‘P’ HUIEH i afeerr «Q’ A s 3|

C. TMATE Aol P’ AR ‘Q” H bRl

D. M AR P’ IR ‘Q’ MRl

T w6 e e, for et witerem g faerie % g
T (3) Siowaa T ] =1 gfieeT 3d fwRs
i T TR T (Linear) Zohe STH 870

A 4 B. 5

i & . D. 2

28



78 FfE FETEET § AT FEHEF FH §¢ AT & dl
STEe W B9 1ot Siet Y18 W 37T TH1E 9802

79

80

o 0 w »

¥ S
¥Z SR

THTHE &

ast g TR it ot o2 s Fuffie =t o=
TET SR

Fafafled @ & 999 97 DNA &1 %5 5'-CGTACTA-3'
DNA T % 2

A.

B
C.
D

5'-TAGTACG-3'
5'-ATCATGC-3'
5'-UTCUTGC-3'
5'-GCUAGCA-3'

T fepfom @ | 14 o 31 afe @ 9y @ o7
SHITTERT | 6 TURLH &1 36 1o h1 o |l A
= dasd

o 0o w »

SR fovre 1R 1 H stfeeieH
SR fqum 1 F afoae
HEET foree | sifeaiem

T 7T fovrsm

29



81

82

PARTAI (2 Marks)
Tedeh W 21 37 Fl 8|
LG

aH diee fF on3 w fer T]Th; T R
o =(a,,a,,...,a,) FAGEAR A (1,2,...n) FT TH
FAEI R WEHSg O F WA

fe(x)=a,x"" +a, x"? +.+a,x+aq
THIEIE § | AR THRT £ (x)=0 F JTHI IR
S, TN TWyFR W & ot Temel S, AN S
g

A S<-n B. -n<S<0
C. 0<S<n D. n'<S§
T 1 o o quifen & afk 0 # 1 TS T 1
Y 99 31 T e =
L

e%[‘-'}m
& fhad R g ayg §
A 3 £ 3
C. 4 D. 6

o T WaeT y=ax®+bxic F x-3T W T
(intercept) &, T UHTHS L HU SRITCHF,. AT T IS
g (2,-2) 3 FrefoRea S ¥ P mr s shm &

A. ab>0 B. bc>D
C. ca>0 " D. a+b+c>0



84

85

36

FME TIH C,,C,,...,C,, & 123, 9% I A
™ § el B FEEER e B SO
I<isn-1 % fag g« c, 1 ¢, & & Fra@
TOH gadl I xS AT y = 242x+10 g
& fear ¢ aw gt i wet wad & | g g
e B9 e

A. FHTR At A orwem wafars+2

B. TR 2ot & ¥ freehr @rel sgua 3442 ®

C. THIG 3R & 2 Rrmenr wafar 2+ 43 2

D. TVl oMt 7 2 forerehr & s 2 +43 &

W e s 2 €& e Rw wlww

3x3~25x+n=0%aﬁqamﬁa;w%
A 1 B. 25

C. 55 D. 3UiiHa

e e o7 g F w defga A Sfwla T g A
<M, ST % U I dawr oy 3 R fagadi &
qT ST % AT Y AT B AR S g7 v e are
R 37 I T AT AR 2 A1, U T Seee
Tt STe g ST Sehesell ST HIT AT 2P

1
2

A. B.

C. D.

02 | —
WM

-

31
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38

89

90

e I SpmoTIeHe QUtieh 36 forg, weret 6 1 :Tx“ cosxdx.

a”rna"raa#ap}vﬁz (‘7_+ emrrmﬁm‘errrrr
Ln' n—Z)?

A" Bt B. e™—]

£ e’""z--E |

Y H [x]aaaTﬁ:WW%a‘fﬁwamﬁm
HEIT x ¥ FH AT SER 2| T HH GG SIS

quhq n'e oo o j[x][J_]dx FTAH 60 T Al &2

A 8 B. 9

C. 10 D. [60%]

T {1,2,...,100} 7 ¥ G AT AEFH T I
ST 81 39 918, T 2014 % Y8t 914 &A1 § & T
fe argfm aof g g T 1 g g A A
Teh SFATTA 9 F n T 4 o 81 590 BT F W
TUT HHAR] S G = 39 st srfrepar e 2y

1 2

A = E O
2 7
L -
49 175

=R S I IR 3 TR ¥ S={a,b)abez,
0 <a,b<8}. wria aer § Tt ot Y & < g forg

(0, 0) T T S % Jieh T g (S A g ©
ﬁmér)@ra—-ita"r%‘?
A. B, 32 s

C. 28 D X



91

92

At

T ST e % TR o VN 3 A oR R
T B et 1 Tk 41T HE W T ST 21 g
% ot ot g o Aol & e

2w/5
Tew/5
2a/7
w

o 0w

8 kg F=WH % T[eoh X W F &ifest a1 369 Yor &
T & 1o 2 kg 50T STl e Y ol wie &
TET | UTdT 81 &ifIT Hag T [eHX F S H1S ooy
T8 X @ Y Tz % i F ad quis0.5 2
THE 0T 110 ms™ A §CF 1 a9 T4 340
Uiy

200N
160 N
40N -
240N

OCOowp



93

94

95

T ad @aﬁ (pendulum) =t Tt F 1fepan o
T A =[AH 3¢9~ q19 o AT T = AT 210 ot

ot it ST Bt 21 Seres T IV STEH 41 B
A 90 B. 60’
c. 45° D. 30°

T A % Uehdl YIS (mono-atomic) 3TTEYT 9
S FHIFRT PV =C (C T Faraies 2) F a1gar yenfa
e ST 21 39 WisRa 3 SR e T SeaTeTiaT 61 9
HTEF? (R 19 R )

A. 2R B.

53 R D. R

2
T R 95 BT a1t e edor S sred HiuieT ¢
I T 99 99T 81 T ST =emdT (disc) i gdor %
37 % ASEd 24T % $ihd T 3 YR W& 96T 2 B
a8 37 9l Tataa JeRTeT 5t f3RTor S T K T St
AU R I % TAFRR Gl 81 - << R F o g9

Tehd] T SR T Y FH B
aré rt
A. : B. :
4R 4R
5 4
C. nr D. ar .

AR R



9% greed ) F fRor & fow & - 9 siauses ®

Y7

HTfad UF 39afdd IV HAIT: { T 7 2] T FHHER
WRTNT sht ToRtor foraeht &fiaa auresd A & @ o O

1 fo@0a (spread) ¥, 39 H9-91g F HaUHe o
Fqafda it 81 i % AYSAHIS p I dURE A ¥

;,z(x)=a+m2 (&l 2, b Faars &) F JqOR gay B
SAqafda Lo 7 Svfig ferate &1 3= F41 32

M 5.1‘ B. 2252
A’cosr b
2 - -
5 253tanr 51’ &% 2b(a+b/3/1 )sini o,
al® +bA A

fga s wram R @ s w = afay § 1 oF @
2 uF ST GTier o g fed A&t &7 99 =91 Y

4 kQ llj'llF
——|
1 kQ 2kQ
AAN——AAN——
o
—\\V i
it
6V

A FAM:8uC A 4pC "B, THET:4uC T 8uC
C. FL3uCTAN6uC D FFET:6uC T 3uC

35



93

99

6400 A TSR I T 1.5 kW TSR § T 6l
qa ] I IS ST &, T SRS Fe TR
foT0T 2 ST T o SR 31 TR fortor Tfafas
Teel ¥ reiiya g¢ o wafda 2t 21 SRt
FEHH ST T 2rm?

A. 107%kg B. 10°kg

C. 10%kg D. 10°kg

forelt forsiy ST <At g foRtot st ey anghi
TaE T ISl & qT I I SordeHT il It e U
& T 0.6 V =1 7aredt forsrg o v 21 3 fomvort
i Agia 7 10 gfowa it ghg X & I aF adre
e %71 99 ¢ F 0.9 V & ST 21 9ReREm w5

FEHEH (work function) feFaT 82
A. 20eV B. 24¢eV
C. 30eY D. 28eV

100 ezt Firaies o 1 R 1 i R,

Sieesad faaTes k, T YT il 91 ‘¢’ F T ¥
= 1k, ¢’ ¥ F =<h foRa ST Hekar 21 F_t

a =3, B =47d°y =-3.

a =3 p=-499y =2

a=-3, f =4Ty =-2.

a =2, p=-309y=-1.

O 0w q

%

36

—————



TR

101 ﬁqwaﬁ%ﬂTW@equence)ﬁXQéYm= T

NHa

(Tafefe)
1. (CH;CO);0, pyridine
2. B/CHCO:H

Seiig 97 NaOH
5.4 -y

Br Br

Br Br Br Br

_OH




102

104

105

300 K T19FH U9 TF SIgHETH (1 atm) I W THICH
IF % I T I 5 el gih S-S (mg
em™) T | TH 9= H 94 39 T ¥ Wilew A+

SV AT T ey A &
A 5 B. 2
E 3 D. 4

H,O (1)=H,0 (g) T % foIT 373 K q19HA W& Th
IEESEE (1 atm) T@ W HER oI TiEH
41 Torefierer S 1t (kJ mol) & | SN SHEER T
§T373 K T 1 atm T T Al Sit o Arsdieror 4 Hfga
T Sl giEd (AU) ST A kJ mol” H 2

A 302 B. 41.0

&, a8 D. 379

ar AR H, + L, ==2HI W N, + 3H,=2NH,
% | feeRi=hi (K) =T 99 99 50 U9 1000 ® | 4T
N, + 6HI = 2NH, + 3L,% |T=I{¥ee T {Hehead aH
ul

A. 50000 B. 20
C. 0.008 D. 0.005
TefefRedi s sy Skl saaferm e .

N=N : 946 kJ mol™
H-H :435kJ mol”

N-N :159 kJ mol™

WIN-H : 389 kJ mol™

Y WISEAT # RSN (hydrazine) % ST A9 (heat
of formation) T kJ mol™ T Y FTR.?

A. 833 B. 101

'c. 334 7 D. 1268



106 K"t =T 133 pm TF CI” &1 Br<am 181 pm 7 | KCI
% TS HIBHT (unit cell) T 3™ 107 em’ T =
b
A 9T HT BRI ?

A. 031 B. 121
C. 248 D. 6.28
107 3fyfsmar ;

K.Cr,0, + m FeSO, + n H,80,—>Cr,(SO,), + p Fe,(SO,), +
K,SO, + q H,0 %l Aeid 3 Wm, n, p & q FHTAA
SHENT: BT

A. 6,14,3,14 B. 6,7,3,7

. 939 D. 4,14,2,14

108 ffafigs afuftrr & wmiftes g o= aiEdA
(standard free energy change) T S[ § A &
3Fe™ (aq) + 2Cr (s) = 2Cr’" (aq) + 3Fe(s)
[T mar }: E°(Fe™"/Fe) = —0.44 V@& E°(Cr*"/Cr) =
~0.74 V, F = 96500 C]
A. 57,900 - B, 571980
c. -173,700 D. 173,700



109 i STHTE Ff T FH F T IO TR %
T AT ! URefT T 1,2-399<Esle O it

FH T T Se1E TTH ST & ST & -
OF_\O
B s P e



Sfeeht

N1 e {23 g =ifie =6 & 9 & igen, et 3 o
TR RREFMEST § a9 & TR
(probability) Tt griT?

12w Tt S areT aret §8F 61 =900 TT S 969
7ot TIFT 0T A 8 TEIEA YUMIT 3TK JU F
ST T ShEST: T B ¢

TTT, (TT+Tt)

(TTT+TTt), TT

TTt, Tt =

TTt, (TT+TY)

o008 e

41



113

114

GET T T T S & ST I T el S his 3 Ui
fasy Elﬁﬁ'-ﬂ?.’ﬁg 3T TF 37d TR (stop codon)
21 afe wre yeRe & 9 (4) R T 1 7 Sfi9 ey TR
Ty ST o AT STl T STRNT L TR 27

A. 624
B. 20

C. 124
D. 3124

& W4 I Fd 3 BT & S 9T Sl shaet HIET Fdrd

2T 21 3 T T feTe % v g% watadl 7 @i o

T Eafa 7] 8l Safes dredl I A F% REataat el 39

T T e TE Toar | 2

A, a0 I F Scfiadd w@a: (@l §9 /) 96
ST 3

B. 98 SAEAT X-TURH T & AN AT HT =1aeh

R

C. IS X-TUET W 3R THTET 7R STorat
HEIR _‘

D. TEIANEGH TH-TURE W 2 AR e 2l

42



115

116

e T witene R 10,000 &R I (base pair) g,
T ITe &1 ST e = fereaet G PP ‘Q” ¥ ohtd
T 3000 bp 3K 2000 bp F ST TR Set T I ST 2
% g 9 TRl T TEE ¥ 9EE W 5000 bp 6
I U e femars < 2 Al USITSH ‘P’ ST YEe e
T P1, 100 3 &K W HISE & A7 I ITHE TIHET P2, Q1
3R Q2 FTHA FH R AT

A. 3100, 5100, 8100

B. 8100, 3100, 5100

C. 5100,3100, 8100

D. 8100,5100,3100

et FoTSFLIT 3 TS o9 Wi I IRTeHTeAT T S

T 3T & 37K Gqe iR § i e g @l

T & & form wisha = mor Q@ ST 82

A, Fad AEATES HE-AT

B. Faa HH- 3 T IURET % T ST

C. e Frg-STaT ST URLAT 1 G AR

D. HIRFT-3Te, UEET 1 JUERTl SR e
A

43



117 U Heeeiia fouedl] (T& amerami{ectotherm}) 3R
U 93T (TF HFa-aMdl {endotherm}) &I 15°C It
TUHH o HIE & T T&d & AR 346 I aI9H
[T(L) feuset & faT 3k TOM) @ & fag ok
SuTaerft & @ [M(L) feused & o s M) @ &
A R T T AP T &7
A. T(L) 3K ML) ¥ fitEe erft s&fd T(M) 3R

M(M) =&l
B. T() 3 M(L) St S| T(M) 3R M(M) H
- firrae 3rRMh
C. T(L)3R M(L) ¥ frmae grft, T(M) T T9H &M
3R M(M) STl
D. T(L) 3R ML) TF TF & 3R T(M) 3R
M) T firrae grft

118 Tirerer 5 SRIFTT & et ot g e & ¥ fomeh ot 3
(injection) ¥ BT 22
A. FSATERI G4 S-FN (S-strain) &

B. R-Y&R (R-strain) ¥ §g® FHT g Jd S-THR
(S-strain)

C. FSHTERI Jd R-YHK (R-strain)
D. USilg R-¥&K (R-strain)

4



119 ey T oTs o S gRT o e 51 e fere
TR 3 T arel Tt safeaT St SraTgAl o1 AT Hd
% ik v REY oeng ATl ST % wiew H A
&3 o v F wia &, &) B & @ S an et

Ty AT ok TordoT ohl XITQT?
P A :"“‘ Q A
=
.2
=
-
n‘ = S
Q = >
o
ot
3 N S N
i)
3
~ B
= e
! Height
A P B. Q
e R D S

120 freft iR & e T ATgeTeRt fgaT i Taet famTehreit
¥ BT 9t pH=8.0 IR fae@ § T& % 18 pH=4.0
Irer At o § THTaRd S ST STs R
A, TTEIHITEAT % STET Swar # gig Bt 2

B. HISIRITSAT % 31T FFeral § FHIRId! ol

C. ATP SN0 %G Al Sl 2l

D. ATP & GoJ9U gl 2l
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SB/SX-2014-KEY

1.D 31.B 61.C 91.C
2.D 32.D 62. A 92. A
3.C 33.A 63.B 93.B
4.B 34.C 64.D 94.D
5.B 35.B 65.C 95. A
6.D 36. A 66. A 96.C
7.C 37.D 67.D 97.B
8.B 38.C 68.B 98.D
9. B 39.B 69. A 99.B
10.D 40. A 70.D 100. C
11.B 41.D 71.C 101. A
12.D 42. A 72. A 102. B
13.C 43.D 73.D 103.D
14.B 44.B 74.C 104. C
15.B 45.C 75.D 105. B
16.B 46. A 76. A 106. C
17.C 47.C 77.C 107.B
18. B 48. A 78.B 108. C
19.D 49.B 79. A 109. A
20.C 50. A 80.B 110. C
21.AorC 51.A 81.A 111. B
22.B 52.C 82.C 112.D
23.A 53.D 83.B 113. A
24.D 54.B 84.D 114. B
25.B 55.C 85.C 115.C
26. A 56.D 86.D 116.D
27.D 57.C 87. A 117.C
28.B 58. A 88.B 118. B
29.C 59. A 89.D 119. A
30. A 60. C 90. 2 mark credit|120.D

for all candidates

who attempted this

section







