1

e @ W1 { P1-15-9

213329 |
g : 35 ftrpan 37 : 264
( Fom e PR M AT A
qiHd

7 Trewer GFRRT STTUeRT ST B | SRl G el 0o 1 Q1S 9T qeh 36eh a1 7 foan S|
WO B IS (CODE) 36 Y8 3 S0 a1 i1 3 g gfeven o et 78 3 &kl e 8|
AT T 3T R % T aver @ A TRft sifeieet frewiE Tt (3. STLTH.) (ORS) &1 39T Hi
31, 3. €. e 36 A o 4 w8 99 ge d) ghivea = 6 g i e gwew § a9
HIE T YT QIR TS e G €| A e, At Frles vk |

= w1 o o g gier o areft v @ m d)

6. @G 3 roa g8 0 fu e ST & ST A1 qu e e Rt

7. W qfEET ) O Aet % o1 HuAn S o B 3o 32 78 ¥ ST w60 W S ST I
forepey 91k § UQ ST Had B

0L NM o=

13

WYYS T WTEY FHT A T

8. T e I i i &; e g, v R sl i swm A dRwe E

9. weE Ee % iy ¥ i gu v | emm A we)

10, W2 13 8 79 ¥ T WA I 0 & 9 7 (ST wiftier) o I W T T IRhRT YOI g
3ieh T : +4 TEITEH A 1 0 3= Fel arereenia )

11, We 2 10 TghEredia T § Rroh Tk 01 T @ i forew et 31
3 ST : +4 TEHIHFH R, 0 T T B a2 1 Tt Al ||

12. @ 3§ 2 g wew ¥y & Rradl o wiam 1 A affbE i wiem 11wl |
gHferd 1|
% W wiew 16 TEE R F R +2 @d sw % e, 0w 1@ g
-1 = |t Sraeni H)

Fifewer foeara 3ie :

13, W i1 AT 7. § T gt (90 g8 sl Iueh e - vl (9 78) 81

14, S qE1 Y8 F FTET gegell (BUBBLES) #I TalH Ta1d See il | I8 hra-ed
et q8 % ey A W FafRa s

15. 67 g8 WefF-s & e 218 wian oh wATe W e 3 g o R ferar S

16. T 3 THTGA T HATGH Hle-1fed T8 o S ohl srgafe & et

17. 37T, -/ fepfa A R
18. ST, A 7. e S AT e § R g @i # wem 8 i 3R o1 e R

L 3 @ =1 W S e i T g | e e ¥ T o 3 IR STgEd e Bl HE H )

*9

o st (Al o fordt gu qfEars & i s A ag

[ q2396 |

frveres % argel & o JEGH <2




%9

bt

SPACE FOR ROUGH WORK

2/32



g 1 (Afepan o7 : 32)

o TESHIIBWR
o Tl WY ST I 0 & 9 o, S YT, % off < 1 TF Uk AehiE QU ©
o T YT U, 3, AR, TH, T HE gUieh & STTET GG I T Hi
o 3T IS :
+4 o IR SE O ) e R S
0 STt srEETeT §

Q.1 e i frga Sl yaH G St AR T § w79 o7e -2y o et vared it $um o w9 d wm
foran w1 wer R W o e Y e 3o R it <t weqot forga i ot sevaeand 3w wHa vy fagd
wfF 1 12.6% B fs a€ G a6 Tl et Savaeharet = AfteaR nT =Nl & fOIg T W FhI &,

T HAAT

Q.2 UH A R sl (sut (R seuhila) e, e fafwd S, @ S, ¥, #t avid Fengan o
(sTTadae = 4/3) o gurE T R ) wrh ) wras W AweH digan i @it 1 = pPm®P - d* wea grod et
gt w4 v Y A1y (e = 1) §atneed, od fei Fnegiam m w iR R T@ p wAM R

l &

L) s,
S KA
°3s ;

_ %= FTH (ROUGH WORK) & foTe @relt T
45

i O/O O

g e ]
g - ):9'? 95/(\)3
](7

*9 3/32



M e e - (3720 L o - -8
/fﬁ)g/w ”6’* E G2l e 5 73

e [ it e |

Q.3 T T YU AT 3N S (AT = 1.5) o e At B gt 10 om 7, TR RergeR wh-g@t @
50 cm I g WA (FacH = 1) T o €1 v a%g F 0 15 em F T T @1 W 3| W WA
3 9% o 8 9 9 wfafse o srad M, B @ A8 Y2-19 7/6 SUSHAH F wieAn § 1@ S g

T G M, A gl | -2
N

j_«kf}n - /jf-—)»

——"

N8 (2 0

. . o C
\ — 2 .0 A
-t cey e //\ 2 N

—

- , |
’\L) 15 ’_’24—2 15 e 1o 1 \/ 'Zl 2
2

'\f” ""20

A 30 - - %fém;_ % __@

\ 4o @} 50 cm ! (T,5) /2
Q.4 FETER wh arid dard & THEER A W ar, e s o e A R, F y-z dd d yoorwm F
mz=i§-a 0 T W T 21 AR 3he foRga & T a-y 99 A R e fog WA ABCD saarer

TAE A I ST AT T (&, = TSI 1 IRATIT) _@_% q9 n HHA & ‘

b

P 15 ]

Q.5  UF TEEISH YT H 3 nth shan § B IuH AT FW % forw 90 nm 7l 3 ferga-gudhia Rl
w1 WP foba e 21 9l @ e § IS soiagi ) fad IS 10.4 eV 3, d@ 1 AW AT
(he=1242 eV nm) ,}

= %W (ROUGH WORK) % %q@m’rwm 0 q
%

\ AT 25 9’/

* 9 4/32



C xR APOX 400

l \

P
A Ern
Q.6 @ﬁm%ﬁmﬁ@ﬁ?ﬁuéﬂ@&ﬁfﬂtﬁmﬁmﬁaﬁm%mﬁ?ﬁmﬁémﬁ%
TR 3 <hROT T AT 1 HT T8 o1 e T Tl O % W R O S (1/4) 3179 78 | e
3 o, = /N EA N 0 R (SR 3 0T 1 AT S & A ) @

Q.7 FrwEr 3 fm gadl AB 9 CD T @M JRrHR bt (fewh) A qe C 9 9 v, T v, TROE WA
i & Forr rerer ge el YT et § o Tl wareh o Wk welt ¥ B D el w e
el % Ta TR E e v, = 3 m/s §, A m/s H v, FAA R (g = 10 m/s?)

VEh T J_;,m 9
e mrjz)
%_ '-f'"._}NW,ﬂ
s
omg = TIMG
)

At B

o ,LmV/L
2

Q.8 A TeTFR i A 991 B 50 S (s ard) fafmor seafvia fen @ @ 1 A i Bew B e R
400@%%Aﬁmﬁam3%wﬁamfﬁm4m%|ﬂmaﬁﬁsﬁ

aAaﬂuB,ﬁwaqaaﬁﬁmaam%,asm%] S

%= %19 (ROUGH WORK) % fore @ret Tam

Man 2 +J,)>m k«ﬁi;. mg@ﬂ’?) FH%/’*’V:

-
T REAC A

2.
IW%/ZBEJ* %;}mﬁé

———

V

*9 5/32



w3 2 (arfirmam 3 : 40)
WESH @ T |
% W H IR 5 (A), (B), (C) 741 (D) 8137 91 fomhedl 8 A ek 91 & & 21fa fashow wdt €1
i e 1, et et R (o) % 13 goER! (Forgent) 1 R St eE. F e )
S TS -
+4  Ie Tk et vt Forarea (foraredt) & ST9E SO (ST ) ) it S s
0 afd =g oft SAST Hretm A fhar
-2 I uft ergEene A

TN e U s S0 &I i Tian (Al) it Rieelt (3R) # U amisemt f5g s 38 R (Fe)
o WL e st B wegfiem qen @R (Fe) <1 forega wfolasramd sesr: 2.7x10% Q m @91 1.0x107 Qm
. R gu iy faeci S P aen Q %ol & e foagm yhdia @

2475

2478 e o #5 0

1875 1875
B 227 o cy 187
61 M ® 5 K © 2% 132

&)

&= %M (ROUGH WORK) & T @reft vorm

6/32



[ shfew R |
Q.10 WEHE-fga wia § | Wi B aeed 4 Raw fAdi e V21 Vo w4 @ 174 & 9

TR mE e @)
V, Vo
y \ ®)
v, v,
< : /
. -

Al 17}

#= W (ROUGH WORK) % fere @reft v

* 9 7/32



st

Q.11 T et Fehivd # geT 9 1 1 om 8 SR 9RH # 3w 2 ot v J=rwrdl & e 9 W 100 9 1

Q.12

Q.13

e et # affan Fum w0 5 T e ¥ S e 9 & 4 9P 8 g T e @ (R g 8) | e |
TR AT % T T T 1 G0 W 2 9l o gl el B 1 @

(A) afe dumht w1 g@ omUe AHE Scllvd % oudHiR W & T §, @ uedl
3eqa i 0.01 mm B

B) e Gamrdt @ g AU A Fefiud FodoqaHis Q@ T @, 9F S=Emd
9T 0.005 mm |

(C) afe Temrdt % Ve A w1 oteuduTeh At dheflud % SeudHIR w1 GNMT B, A SewTdt o
ey 0.01 mm 2|

(D) 3 Y=mrdt & W UM 1 Acuaais A Fefivd % TeuaEie @1 & AT R, o U= w6
euaH® 0.005 mm =

Tk TR h, TR ol =16 ¢ G TEcaTFyol fRieh G ol TS ol T08 L T S0 o1 ThE M 91 &
ToTe s feer ST 8| 7 HEl e 2 (F)
(A) M<c B MG () Le+h D) Lx+G

2 Fracfor srIet 359 o o7ad s qafeg o 9id: S srgfel o, W@ o, a0 $a Seie B, o

E, 8 35 # @ &1 39 G p o Rl o 3 e wfteds weig ol A snfa R € 3l %:n2 e %: n %,
T HH R (D)

A~ (N
= (o

-

(A) Ew=Ew, @B —Z2=n° C) o, =n* o0y —L==2

*9

*= ®W (ROUGH WORK) & foe @relt sam

8/32



[ oo |

Q.14 T 5 M ao B R o1 Seet 310 7% O U SR S il fRR Feater 18 % =i AR o o i @

IH @ | 39 T W % T % 4 forg Feum Tedt % e O W form fearfa 1) = zwia feomgam geet W

it Zeam e < e W feua: et Sl s gerd 2| Tt e an e i wivfr %a) Fau
s fig 5= 0 @ %R AT 30 &0 g g soamm k1 O d gl et

w
W
2 1 3 4
(A) gR B) §R (&) ER (D) gR

*9

FS %W (ROUGH WORK) % foTT @t T

9/32



(oo fer |

Q.15 ¥ ™ fst § <) feufort feameft et 3 Rl @1 o oo ¥ vermm YRaw anAv veey 4 (oTTensh) o ©fie
TR TH-TH & AR @ TR | Rngem g qan — 7 & g e ard @ wm gt o 3 g 8
TR 8§ T8 g R Y S et - # et gend &) 2 ot w0 St wEreen @ oiver w1 Renfi

w1, a1 gt forerea @ @)
A M@_‘ti%lr A A - A
- "‘?:':j"“"‘b X “"““ﬁj“' > x
+q —-q

(A) BT AT A HTd T ] |
(B) <1 re Ik foreomor Y faem & wrera @

M g ST TS ST 7T ShATT SHefeh —q A 379 Ferermamy &y R # =ery @y
(D) ~q 3T FCA A TS H b +g AT AT e it feem 3 wrerar @

Q.16 I T (ATEHIF = 1.5) o Th&d B S, FUT S, F U BR 10 cm Tehal B i 3et g0 21 395 9%
T8 U6 g 8 d g0 v i Targam et § aun 3k 1 o v (R § sraas Tan) W af w6
fag 40 Pl 83 S, % oic 9% qaw ¥ 50 cm Y T R w@ Wwd e el webrer 1 fvedl 2 S, %
T A o FHIR B, qA gl d B

(A) 60cm (B) 70cm (C) 80cm (D) 9 cm

%= % (ROUGH WORK) 3 1 @Teft wum

*9 10/32



L

Q.17 wuid TC FrATER x-y aet § o U Fregd 7 amoart e e geda & B 3w ¥ 9l w9 )

Q.18

T AT et Herhi ST B TR F 2, T Felt foebed 2 @)

l<——)L—>I<— R —»le R—>I<—)L—>I

(A WWBARW 2 3q@ Fe(L+R) @® TR BARWE ta@ F=0
© IRWEHARM ) 2d9 Fe(L+R) O IRBARM: a8 F=0

T Hid SR 31 e Hiet dferr 1 g firar uen g sgaq F a7 § T aem W amenaee § @ )
I i 1 aer 3yl }, a9 udl faweu & (@),

(&) e frsor § uf A sivwa st 2RT R

B) % foyzror aon Siferam e & == A wferdt 61 1w 675 R

(C) & % TR 9o BTSN & SIS Y rms =il 1 I 1/2 B
(D) T 3 WIS T STSGISH % Vi Y rms Tl &1 g9 1/4/2 21

*9

%= ®H (ROUGH WORK) % fTu @t sa=

ImRY) T
% b

11/32



L ] [ ] - L ] L] . L J

TS 3 (Afsan 7% : 16)
TS H S T 3
ek Y9 1 &1 hiey 8, e I a9r swiad 11
wiaH I 7 =1 gfafat (A), (B), () a«ur (D) §
wrew 11 8 aie fafmt (P), (@), (R), (S) 7= (T) &
wiaH I 1 wfafeat o wiem 11 6 sfafa @ gafoa =t
Hie 1 1 O =1 O 9 rftes wfafiat, swiem 11 6 o o o 3 s1fe vfafdat @ gafoe & uwd 8
it wE, § i quniedt i S 4 x5 segg

» (@ (@ (@) (& (@
®) (@] (®) {®] (™)
© (@ (@ (@ (©] (@

o (@) (@ (@] () (@
wiem 1 <t v fafd & forg oft gufere wlafdei & gerge it wvren =11 33et ww, aft wtem 1
wfaf (A) afafE=t (Q), (R) @ (T) & gafewa &, & 37 O gagel i 2. aR.TE. § wen #1740 w6
wiafe=it (B), (C) aur (D) & ferd sff i
ek FISHI :
FHiad 1 =l geies giafd = forg,
+2  afg i avfi Trereq (foshedt) & IgeT oge (Fagat) i e forar s
0 afe s sft gereen wren | R |
—1 = ot Agene A

Q.19 wiem - I 1 < wft Tfvrhre wfsranat w1 #iam - 11 ¥ 53 m faseu /fasoai @ sfua fiem fifsg

e 1 wiem 11
(&) iR He (P) S =gt 1 25U gRT sravi
(B) i v i gt @ %o i
€y B-aa R) ORI H BTEGISH T Eferad § qiEd g Sl IearaH
(D) y-Fortor 3Est (8) wilsw
(T)  ~3feAr searst

*9

%= %M (ROUGH WORK) 3 fore wreft Tum

12/32



(s g |
Q.20 IS SEIHT 1 T HV] Uh Scf o TG F x-378 T 1T oL TeT & | o1 ol et Tt TPEa 21 e - 1 T oy By
e sifenl & 9R dwrfam w9 3 M 2 (o 991 U, s §)) *fem - 18 < et ferfds Setelt =

Hiad - 1 ¥ 3 = wem /et 4 e foem fife)

Hiaw 1 wiay 11

A) Ul(x)zg_{{l_(ﬁﬂz - (P) FTRFE FAIAATA x =a WIF B
2

a

2
(B) Uz(x)z% EJ (Q) FTHFE FH AT x =0 RIYI I

(©) U3(x):92£ g}zexp{_(i}‘?] R) FNWHH F A TG x = —a WIIBI
_l[ﬁu ©) % f<a AW x=0 B sl s T T o
a

D) U4<x>=9;L
athn%l

— WWEWITEEUT x=-q ﬁ'q’%tfﬂ?l e W

. 7 /1 (3] 2) 2L

,Ceo( I”Cm (L/} L@)q/wmm
(s 2 A

*9 13/32



qrr l ; TE1a4 i\aﬂl:{
we 1 (rfirran oT® : 32)

e IHTSHHBSYEE
o ek WY HIIWOH 9, A1 wifived, =k i oh1 ek T Sh1d QUi €
o T WE W, 31 ITLTH. YUHE qUITeh % &Y oS T FeA A
o 3o ANSHI:
+4 IS ITLF AT JAGS I el fhar ST
0 I adl srawre |

Q21 TFEH TH H RER T H@ @ H ey i e s e (n = 3) i ewsEr (degeneracy) 9 2,
H- I fada 3afm i wyvmEr gRft

asl e oht FHyErar 9 Q‘\L"?g\'\\f S

Q.22 wfifEr X - Y, AG° ~193kJ mol ™ & et Trul Sl oF ITERT M* o adisor M* — M3* + 2¢~,

E® =-0.25V ¥ B 3| AT e § 5 Gk M X B Y H uafia s € a M % sifaliea 9 s

Hiddl (moles) Y TET 2 0 be - B NaN b%ée@o &
[F = 96500 C mol ] O @

Q.23 IR TF FER(I) FTRES-IWE GFa (S VA g9 AU (strong electrolyte) I aE

| SEER A1 ®) % 0.01 A %ﬂﬁ 005580%%33%1@6%3}@3@:%13
FANIGS /FNISS! o6l g @ 13
[K; (‘—‘rﬁi _ISGKT;?TmOI‘@ \045?,, W\Pﬁ\ Qé?ﬁb
0)’0(:700?: El-ﬁmrq (ROUGH WORK) WFW
\@ 5<O @"Q _ ')
ﬁ(\?* /l/ 9)6 " \\*‘J &)\h ( [ %
4 L\ /\X\ j/
- F-% Or( G(?g .//g Cﬁ _ m\nxﬁ
© 3 — : ﬂ
\O \qz, A
01’54_ \ 1 (; / \!
= &
- ' _ OJ\,L% X}, j
T LT e 3
| A

*9 14/32



(e

Q.24 M = Tiferm gureraferdt (stereoisomers) 1 AfFa 0 8, Wﬁ@ﬁﬂ@ﬂ%

H3C CHs,
VA .
@ AN =
& Nﬁ{ o g
KT
Q.25 N6 SHEWEFT HEATAT (resonance structures) H TR
- 4

Oy = D e
N
pla A
Q.26 N,O, ﬁs@ﬂ'ﬁ'—ﬁﬁ?mﬂ‘ﬁ(lone pairs)iﬁ@ﬁ@f% @ E;C,;.H,)

Q.27 Fe® % wberehia e §f SCN- (FHERME)-S) a1 CN- ferre Sraraelt |, S=shor- et
(spin-only magnetic moments) (Bohr magnetons ﬁ) & HA (ﬁﬂa?ﬂﬁ‘{?ﬁﬁﬁ

[Fe ﬁmﬁ@l (Atomic number) = 26]

M

Q.28 & m Hrowmes aqvgaﬁ/armqﬁ BeClz N, ﬁ/ NO;, 0 SCL,,ICl;, I; @ XeF2 # W
Fuy(ait) /3R, e S o & g § daﬁa/aﬁaﬁwmﬁqﬁ% FFA TR
[WQ@T (Atomic number) : $ =16, Cl =17, I = 53 auT Xe = 54]

#a ®H (ROUGH WORK) % foTu wreft v
@ 27% o o (P
D
Swv-n”,
@

Y (NJ
\N/O \/U/O

(@’m L

N

oo N =
| sp*
@>f\f/0 or
6 NA
/ol\M

*9 N 15/32



[Wﬁ‘m

s 2 (eTitepaw a1 : 40)
o TGEEH gy YW T
Sedeh I B =T faeed (A), (B), (C) 791 (D) 8137 91 foened! 8 4 U 11 T @ i fomreq wat )
e v 8, v o Forpe (Tareredt) o S1ged Jorael (S[asal) i 3T ST . o el |

o 3K AN

+4  a7e T wsft e forerea (Foreredt) % oTgen Jaget (FAge) = Fmen fean s
0 Al g oft S Fren 7 R |

-2 gt srewnei 4

Q.29 ITRRFAT N,(g)+3H,(g) = 2NH,(g), AH<0
T ST o 31 (%yield) O (time) W sl (P, 7)) WA gt meh 2

-— - - -
-

% yield
Y

time

Ife 78 atfifsean (P, 7)) mAISaTEl T, > T, Smifan s % 3cure b wng W fnfwn vafifa s 2

Ty ez _ hoo_-
- -

o it ke 73 T

2 y @

> f) . = II

(=] (-]

(A) LR/ (B) L/
/] I’
time time
T,
""""
-
P -
e -
T ’ T o
=S ” =
= o
© =i, O =
)
time

time

= % (ROUGH WORK) & ToTu wreft Tam

*9 16/32




o

Q.30 uR uw @iie &t T 9 ° A Y] T H@%ﬁ (cubic close packing) =48 (array) 7 & =&l

m T3 (fraction) JERTHM (octahedral) TFHIS (holes) # Vggfatom s qeun n fiet Iqoherfi
(tetrahedral) Ffaaerisn o A-ifiem 1A IS &1, 99 m 99T n FHH: €

11 ) 1 11
(A) 2’3 (B) 1 (&) 3 (D) 13

b | =

1
4

Q.31 Al < RIS (hydrogenation) S T YT ST (optically inactive) IeaTE F+11d 2 (3)

W A& ¥
= Br
H3c/\)\cH3 HaCo 3X__CHy

H Br
H,C : .
% 2 ﬁ)\CH3 i@ Br, H
Ch HaC I CHy

Q.32 Trfufaa sifsfsrn #1 qeg 3cae 2

o i, KOH, H,0
CHg ii. H*, heat
o
CH,

CH;
0 @)
(A) (B)

0

CH
O __cH o 3
© % 3 D) @KLJ

*9

%= HTH (ROUGH WORK) & foT @l w9
W

Ak
jj?ﬂ O’I,

o

17/32



Q.33 At stfufsrar &1 yeg semq &

,CHE;CH 1 equivalent HBr
HoC 2
CHs
CH, CH3;
(A HC N, chW
Br Br
CH3 CH3

© Hzc)\/\Br (D) H3CJ\/\Br

Q.34 D-(H)-glucose H G=1 2
CHO
H——OH
HO——H
H——OH
H——OH
CH,OH
L-(~=)-glucose shi AT ®
CHO CHO CHO CHO
HO——H H——OH HO——H HO——H
H——OH HO——H HO——H HO——H
A Ho——H B) y——oH (C) H——OH D) HoO——H
HO—1—H HO——H HO~1—-H H——OH
CH,OH CH,OH CH,OH CH,OH
w= W (ROUGH WORK) & fre @reft vorm
*9 18/32



e |

Q.35 TimAtaRaa sl =1 gea 3cms 8

HsC CO,H  NaNO, aqueous HCI
CH; NH, 0°C
H3C NH; H;C CO,H
(A) : (B) ;
CHz OH CH; OH
H3C CO.H HaC NH,
© TYY ®)
CH; OH CHs OH

Q.36 Cr® @ur Mn®* & Gevf o udl aaa=a ¢ (3)
[WT@W (Atomic number) : Cr = 24 71 Mn = 25]
(8) Cr® T 9= (reducing agent) 8
(B) Mn®* & 3999 (oxidising agent) ®
(C) Cr* @ Mn® a1 d* saeei-e fomara auita €
(D) W Cr?* 1 U ST9STeh 31 a8 STAPT fora e 2 o ShIfem ST =it Sl faame d° & star 21

Q.37 aﬁmﬂﬁﬁmﬁmmﬁ(blistercopper)%ﬁﬂﬂmqﬁwmmw%lgﬁmﬁmﬁ
Tt 9FA 2 (F)
(A) TS FITL YL HT ITAT FeS % 9 H g1 2
W&Wﬁaa?ﬁacusmmmnﬁqam%wﬁ‘ém%l
¥ T& Cu Felg wsm dar |
M 3195 YIS -U (anode-mud) % €9 H 51 2 &

Q.38 Fe¥ & Fe'# uwga #l Sugad 81 2 (B4 )
(A) NaOH F ufeyfa § H,0, (B) @ Na,O,
(C) H,S0,:rufeafa ¥ H,0, (D) H,S0, % JufRIfi & Na,0,

F= FW (ROUGH WORK) & fore @reft Tare

*9 19/32



ws 3 (Ao &% : 16)
WESHT T E
Yedsh Y9 A &1 hiciH &, siad [ 991 &iad I1
Fiam I 4 = wfafal ), @), (C) 7en (D) &
wierw 11§ ui= wRfEt ), (Q), R), (S) 991 (T) §
wied I i wiafsat = wiam 11 $ vfafi @ gafad &t
wTer [ = e a1 ueh & i wlafbat, siem 11 6 vk a1 v | s1fires wfafde @ gaford 8 aedi &
i3, T8, # R et it et 4x5 e it

@ (@] @] [®] [®] (D]

»@E®E O

o (@] (@] (®] [®] [D]
o (@) (@ (@ (] (@
wiem 1o vl wfafd & forg ot gafera sfafeil = gage i e #| e @, afg wian 1t
wfafd (A) wiafdEt (@), (R) @ (1) @ gafera &1, @t 1 il orgell =i o1 TR TE. | Fra &) gt T
wfafe=t (B), (C) wem (D) & for i =i
3o IS -
CAGLI Kb RERICI AT
+2 7l fird wft ferhea (forsheait) o Sveeu Toget () i el oRar S
0 At 1 oft ot e 7 fohar &t
—1 =t sraeeret d

Q.39 @faw — [ § i 78 ol (anionic species) &I wiem — Il § 3 73 T s (Srrwi) & A
LRIRGETY
w1 wiad 11
() =@M (Carbonate) CC@D (P)  fuswse (Siderite) ’? © ol
® wowes Guphide)(F) @ e Malachite) (0 0 Y 3’7}1} i
(©) wwgHlse (Hydroxide)@-  (R)  wiewrse (Bauxite) Ay’ 3(;
© siwwss Oxide) (= 9w Calamine) L NETS
(T)  3T9i=iEe (Argentite) P% 1/3
= HW (ROUGH WORK) & forT @reft v
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| |
Q.40 wie [ 123 7 seawiicer (thermodynamic) SeHi skt ehferd 11 1 {53 7o) =ismhi & gofod s

wHiad 1 wicw 11
(A) 273 Kaa1 1 atm Wl 1 G0 Py ¢q=0

(B) | (isolated) sreweneii 4 vk O eyl M fafad (@) w=0

(C) TRy e 31 R U forrfirat wier o <1 et i o we (R) AS,, <0
s g 62

(D) 1atm ™ H,(g) % 300 K ¥ 600 K a& IcxHuiig () AU=0
(reversible) dmH, %= 1 atm W300 K
b Ik viaerq
(T AG=0

air 11 ¢ e fogra wum
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AT 1 ; TTioTd

@ 1 (etferman o : 32)
o S W K I 0 ¥ 9 T, S WA, o off= 1 Tk G Sehg qufen
o WUH T H, AL CH. THE [UITeh % ALEY AR I FHIAT HL 2
o AFA IISHI: @’\‘ ) %1'_1’
+4 R I AT R Y HA R ST 2(“51()
0 3 asft sreeen A
% 2
Q41 wfEwe f:R> R \ %‘E@‘}}

Q.42

Q.43

A/
x>2

E}Qﬁﬂlﬁﬁ%, EH| [x], x Y FA x %W%W‘{Pﬁ? (greatest .integer less than or equal to x)
% guiar ) =fe

)= {[] <2

_f oD
e

o (41 -1) FaER

1 == i (constraints) T HYE A U TH SeHEHR I (cylindrical container) T 318 garel & sHTET |
8 : T 1 ATk A Voo T £ (fixed) 2 qen sweh) S 2 fieft Aierg it € v T S A gen R
ur F1 fraen aa 2 il werd aren 3 o T (circular disc) & T fsweh B, Y aret = &
SR 31 AR e A stiaRe B 10 R B9 W wed % =pen s 6 stavwar 9 @,

’,\
S wm%@: gho®  5o°
2507
A fE et xe R & o, Fx) = jzcoszzdt qr f:l:O,—l-}—)[O,oo) % aqd od gl 9t 3w+t

[ ]%F«m F'(a)+2 S A F1 &A% 8, S 76 x=0, y=0, y=F(x) 3N x=qa, @ fr

(bounded) B3T3, 7@ £(0) FI AR (&) y- £’

* 9

%= &M (ROUGH WORK) % T1a w@reft wene /K/
- -y

f 'brﬁ"
£ _ el (w &
P wrm ¢ O (» )1, :zz;\ "
~ (o (O
v % oy
N ol Wd\
G \ P QYN N+ 22/32



( 4@\%\)*@ A 'ﬂ)

18 Qi
D Lo TSI L 2&
&4!7\ )~y

5 . zh)f
Zcos22x+cos4x+sm4x+cos x+sin®x =2

& fafS et (distinet squtions)?ﬁl:i@T% @ ) — %CU\O‘T\ S ) hz‘h —‘LCS'! th\’PW)
— gy
— ¥y
Q.45 Ml R 9% C, W x+ y+4=0 %ﬂﬂﬁ&ﬁ Waerd (parabola) y* = 4x &1 ador gifars (mirror mrlage)qn

o q

\
Q.44 U [0, 2] T T i ) 5

1Ak A3 B % € M@l y =5, F¥oRe g E, @A A BF A 3 ﬂw’}j7” #ZFT”
Q.46 T ==y Ry (fair coin) F feralt ST IWTErT U=, ﬁ@%méﬁaﬁﬁ(head)mﬁﬁ #?;TT
e @ % 0.96 B HAHNT o 1T wTTT THAT H'_T#Tﬁ

3,3, 55 5 3N e

Q.47 Ul T n ol B 5 wigh N 5 TSR T ufFd § 39 YRR e 7 |d § o aft gt wfw o s
(consecutlvely)@@ﬁlmﬁmﬂﬁﬁﬁ5@3ﬁi3ﬁ15m@ﬁﬁw%ﬂ@%ﬁm%ﬁﬁaﬁ 2

(exactly) 4@%ﬁ€fﬁﬁm@@ﬁtaﬁ -'3— HIHA 2 @ 2

Q.48 Ife e (parabola) y° =4x % Aifes SfEl (latus rectum) & T ]%!7531} W gie Tu
AT (normals) T (x — 3)? +(y + 2)? = r? R T @&, 79 12 FAFL ﬁ)

F= &M (ROUGH WORK) % forq wreft T _i
Og C‘?alﬂ/(rz,) (%U

— X - 2 _gn

Moo — — 1 mn<S )
’\gr—L"f’f\"‘/ Yoy = ~ et )
Y3 -
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=

ge 2 (arftream ofw 40)
o Y% W H IR faskew (A), (B), (C) a1 (D) ¥ 5% 90 wedi § § ww A1 @ A e e
wETR (B))
o TH T o T, et wrdt forene (Freedl) 3 o1gEy SRIE (Seret) 1 9.9, ud. B e () F
o 3 IS
+4 R ok i) T foeres (foredl) % 17wy goraet (Serell) o el fra s o )
0 afe = off gersen wen 4 e e . Cn Lv{%ﬂ'\\‘\m
—2  F g v § AV o 5\
— A—r

Q.49 W frEft x e R F R f(x) =sin[%sin'ggi%ﬂ] e xe R ¥ R g(x) =%sinx HEICIAC
(Fog)x) H (gof)x) M flg(x)) 3 g(f(x)) # Twia &, o« Frfafaa § & a9 @ (@)

eI (3)7
11 11
wffaﬁvﬁm[—g,g}% W fogrﬁqﬁm[—g,—é}%
%%/ lim £ . 7 D) RA x W lmd e (g0 Hx) =1
x-0g(x} 6

¥

L > —> L —> 5
Q.50 AT TF APQR T R 1 o fh o =QR, b=RP 3R ¢ =PQ #1391 |d1=12, |b|=443 3%

4-;_ . .?
b.c =24, 9 fafefaa 4 4 F o () w12 (3)1 )C\ P‘S M
(A) IE"2—|3|=12 (B) '3’2+|a’|=30 QP’
2 2 0,
(C) laxb+ecxal=48/3 D) a.b=-72 ke

W\
N (7\\(\ @\ b 24/32
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Q.51 w=I fF X td Y & ==5 (arbitrary), 3x3, 31\73?1'( (non-zero) foun wafid (skew-symmetric)
YR (matrix) 3 oft Z & W=, 3x3, YE®, qafiid (symmetric) W%Iﬂﬁﬁﬂ%@ﬁﬁﬁﬁ? ¢

¢
@1 (%) forvm gufia =g € ()7 S 3
(A) Y3Z4 _ Z4Y3 (B) X44 + Y44 Dt i 5 fO 2 / - J-C)—
W DA A G W X8, y®
"\.-

Q52 « % Frefafae aEt § FF |1 (F) 7w

a
m.?
(1+a)® (1+22) @1+3a) / A 36 IDO
(2+a)? (2+2a) (2+3a)’|=-648c o VB )

Zz
O XD ‘9*5

B+a) (3+2a) (3+3a)’
1 FqE T (Fd) 2 (8)7
(Ay -4 B 9 ¢y -9 (D) 4

Q.53 e e B R Piy=0 3 B ix+z=1 T GHael &1 0 P, UF HHad ® & guad
P, T P, g fim g aw P, ug P, %Hﬁf@a:l(mtersectlon)ﬁmﬁlﬂﬁﬁa ©0,1,0) L P, ﬁaﬁ
Q%(l)%amﬁa(aﬁy)ﬁpaﬁraﬁa(z)% e FrfeRad graa (graet) o s @1 ( ﬁ)a@%a

a8 (2)7
(A) 2a+p+2y+2=0 B) 2a-pF+2y+4=0
(C) 2a+p-2y-10=0 (D) 20-F+2y-8=0

%=1 1™ (ROUGH WORK) % fre @refl wm —

14/
)" @") (2 1) Q*Z’m”
’f ey g’
/C¢4/\/$ ( /1)

50 ~ 4 <
é\// Sr /1= T @
Af,-(xl’tﬁg/
=" @”-—f <" éz”
32 B ,

9
Al SR Rz
e -

9 /C 7<£}¢ — @3(? 25/32



Q.54

Q.55

Q.56

i L)
Ve T
| g
AT i R A Ltk ae ta g i o qe g @ w21 wen R L F wft g wmaedt Bix+ 2y -2+41=0
H?JTP2:2x—y+z—1=0ﬁ@ﬂ&ﬁﬂ%lmﬁiL%ﬁ?@ﬁﬁWHWE‘I’%WH@%W@?(&%
of the perpendiculars) %7 99 (locus) M 2| ﬁﬂ'%lf@ﬁﬁ'ﬂaﬁ T ¥ i@ (¥) forgou M mi@m e (F)?

b 2 1 11 5 1 1 2
w [0-5-3) ® (433 © (Gog)  © (50

o foh i farg P 9k Q Wae (parabola) y? = 2x W30 YR e e € 56w o, Rrmer =g PQ R,
T T o ¥ (vertex) O ¥ Aa1 21 IR Py =g (first quadrant) ¥ flr & qon By a0PQ =1
A3k 342 B, AR A A wn () forg P A & ()7

| 1 1
@ (4 2v2) ® [9,342) © (Z’ E) ® [12)
qHT 6 y(x) 1ashe THOT (1+ %)y + ye* =1 F 8 219 (0) = 2 = Fi=faRas swyai § § £
o1 (B) w2 (F)? | >
A y(-4)=0 g \A
B ¥-2)=0 4 ‘\L} .‘
(C)  »x) W@Wﬁ%"ﬁg (critical point) 3T (-1, 0) H & O d?\ \ l
D)  y(x) FHIS ot Fifersw g (critical point) AR (-1, 0) AT Vg o

#= ®m (ROUGH WORK) & ﬁmaraﬁaiﬂ 0.

\
N Y
SE/ N @ & X
&TJ
“/@kﬁ ng
U YU
U
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Q.57 FAEftgE-Fet (family of circles) ! ferem A s Frwata y =» W@ M@ wE-3a %
woft 3, sTaa EHiE Py + Qy' +1=0, A Fela e &, TR P, Q WIFRE RS x, y 3 5y FheH

Sy =2 =j_j:;_ ) e Bt et i & e () TR (8)7

'a;a
(A P=vy+x B P=y-=x
(© P+Q=1-x+y+y+()* D) P-Q=x+y-y -

Q.58 TR gt R R T Sawerg wer R 5R % g(0)=0, £(0)=0, @ g'(1)=0 I
EIEIRED

x
fx) = mg(x), xz0

0, x=0

M TAF xe R F R h(x) =™ BIaATR (Foh)(x) 3T (o f)(x) TR fA(x)) 3R A(f(x)) B
amﬁ%taaﬁm%ﬁaﬁwﬁﬁéaﬁqm(ﬁ)aﬁ%(ﬁ)?

AP x=0 W [ sEFEea R L@F° x=0 W h vEEHE R
(C) x=0 W foh Heashoiid? (@ x=0 W hof IEFAIAR
&= & (ROUGH WORK) & fefe @l wo
()
a® e
e (w-2) F(§-a) =~ 2@ mMed
2 4o |
P 70 2 () g2 ) dy = 2 O
€ 4'tn/ o
l'Y\} F g ¥ 9 e™
e X ‘3@70 ) %’_ g/@'ﬂ) N
ﬁ) - | 9’) y/
8 e e in_4+ - 0
O _3¥ & :(—w’/ f
) }@fﬂ)efi‘-’@_ 4 = O
d,n‘\/
%9 Céf g )Q%)_‘i’; = —I ”% 27/32
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©E 3 (Aferad &1 - 16)
HEUE g T 2
Teeh WY H S i €, i 1 aul siad 11
wiaq [ §9r gRkfdai (A), B), (C) 3t (D) 2
wieW I1H g9 wfafzat (P), (Q), (R), (S) 3 (T) &
wier I % wlafeed ot siem 11 6 wlafdt @ gafeaa fifre
Hiew 1 3! T o1 T § AT Tfaisat, swiad 11 i U o1 G o 31fees gfafest @ gafera o e &
@mmﬁﬁ%wﬁﬂnﬁ’rﬁm 4x5 aqwga"rmﬁ%

v @@ EE @

® @] (@) [®] [®] [®]
© (@] (@] [®){®] [®]
o [®] [@] [®] (®] {m]
Hiaq 1 % ok WM & o ash gafera wfafd & sSorger 1 e | e @ey, 9 sian 16
wfafE (A) alaf=i (Q), (R) @em (T) & grier &, & 3 =i gergell o 30 3.T@. o e | 36 TR
wfafe=t (B), (C) aem (D) & ford oft =i
I ST :
e 1 s yees wiafd & fig,
+2 g ik woft oo (Foreredt) & 3199 geraet (Jersel) i el forn S
0 = FE ot soreen o T R R
-1 s o sraeena §

%9

%= &M (ROUGH WORK) ¥ f1¢ wreft Qg,;( )
s L =g
" e o™

=5 =

aap A



X
Q.59 N
wiaq 1 Fwiad 11
A) wEfe R H aRaa o+ g wEE @ ® 1
\/g §+}\ 9 Y89 B (projection vector) 'S . Q 9 A
- )
19T (magnitude) 3 T R AR @‘b oA LHP (%I 5 )
a=2+38 B, T |a| FEEAAE (&) , P
L (R4t L 4B
(B) W for e weAmd a 31N b @ 2 > 2
e & ToF we T,
2 7 2;# @-L
o T 7
x+a”, x= -
aft x c R % o Ao a2 1de @ ’gij_f - fj
FEEIAR (£) 7
2 ﬂ&
(© W =1, TS (unity) F1 G WA ®R) 3 3/’1; =3
TR B 1A (3 - 3w + 20°)* " + 24 T_
(24 30— 362)13 + (-3 + 20 + 30%)"" = o FRB =
T n FEHE AN E @)
-2
(D) T 76 21 uTereh S e €@y o 37 b (S) 4 /é(“g‘;“
BT TS 4 B | I T YTeneh ATkt %L
ot q TR B a, 5, g, b THEERT AR | 1 ARF)
@ | g —al F(E) TR @) 1, Z Y,
T 5 2L A+ % t 3
%= % (ROUGH WORK) & T @reft T
o) 2“,.;40“44"%3;9
—ban( 69 =pH < 2.
— O
Jo L =>4 5
N
b?. g -2 = b *9g o 4 4F
I#Luffw = O "~y — —éatqr
g =3t =
3((.’w)+w , (o ~1){a~S) = 0
3(1'“4“’ “y 4 A

L45w, oo b 5
*9 - /’<3



Q.60

*9

A)

(B)

©

8

Hiaw I

w1 {6 o e AXYZ A=l X, Yai z
o | Y it ) erwasar

FOE: q, bR ¢ & | A TH 2a® - b*) = ¢*

3 /'L=§~i£(_X——¥—) HE [ cos(nzl)=0
sinZ

T FETEAAR R (B)

i e G Bt AXYZ S0t X, v a2
& A i syl Y et

FA: q, b3 8 1TR

1+cos2X ~2c0s2Y =2sin XsinY,

L % FENTAA R (B)

T R ¥, e g 0% enw (314, 14435
I i+ (1-p)] #G: X, Y3k 2% Ry

— =
T (position vectors) g 1 qf¢ OX 3 QY
F g aaaumaz:ﬁa;ﬁ%a,a Vi

2
F (F) GG AA R @)

T % F(a) 39 89 % doeat &1 aotar
aS x=0 x=2 y2=4x 3t
y=lax-1|+lex-2|+ax, ﬁfel'(f%,
S ae{0,}Rla=03a=1

& F(a)+§«/§ & (F) T E @

I 97 qA1q

Hiem 11
P 1

@ 2

®) 3

S b5
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(9

-
AR TE. T GEgal ! Hren w1 )yl

19. W q&T I8 o G hl HTA ATeT TT5ee HeTH & Hiel B

20. O 1 YO 9 T e |

21. el &1 asft wrer H = v W v an

22. FEIGR! ot I F 1 IR ol ot w2 - @Y

23. ol T g3 Jorge =t fre =1 i ol i B |

24. TGV % YRE A &t el e Ao § 1k Y T qen et 7 R TG e w0 et

L T =1 alien! fear a7 )

| HAVE READ ALL THE INSTRUCTIONS } have verified the identity, name and roll

AND SHALL ABIDE BY THEM number of the candidate, and that question
paper and ORS codes are the same
5 weft faeit ot vg foran @ s f g % wivamefl =1 afeer, S ot det T @
T T HE Tt g ST feran o yea o aen o). o ww, #e

AT 2 gon

Signature of the Candidate Signature of the Invigilator

wtameft & geaqran FrieTen o e

%= M (ROUGH WORK) ¥ fre @reft T
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