H

1

CODE a due-1 [ P1-149

L 1130819

|

Fua g+ Prdel B ems @ u | uast 5 fime v vy o ger & g e ma

AfHaw 3w : 180

fordar

A

HH

TE YRRTB1 ATYHT G905 ¥ | THS R 9 A A QIS W 9 AT B g1 g Py A R o
Y¥4.0F &1 $Is (CODE) §8 U9 & Hudl a1 oM ik su fRaw S Rva ys wwsw & |

FE B & g Wl §O AR Wef @ g4 YRaw J €1 § | w= @ & forg o afaRea S adt & s |
wler @ A A AE E |

9 gRae! & e g W T 17 wrrd | sraen 9w offe T TR faflay |
wﬁ%waﬂvaﬁﬁﬁmamwﬁﬁwﬁ@mﬁwﬂsﬁaﬁhwﬁﬁmm,wwm | SAR.qH.
FHeY = aren S AN Fraeh <) Wi &1 gm 2 | SV s AviR-siten sifeifaes Reaia e @famgd, ors)
2, S Prfter g1 ot vt ox arvw @ o Sl | Sl g 39 veR g fw T g fe qege Y 0 @

HIeAl P W T2 Fra6l 768 & 91d WA ) T16a P eisar € 1 ey Fad g o gden wifta oe s v
o HHe € | (4 : e g amern W) -1 89 SR & forg gege @Y WRA &1 W adian)

SN A TS & Iefdell (BUBBLES) ®) HaAA HIct aict WSE HoRT | SIS &Y | 91 3419 Il 1% Frael gefioc
7S W e a9 90 | @@ : ee 7o Aeer W a1 89 SR & A S 3 W @ |l aden
AN, (ORS)mswtjﬁaair#%'\'—ﬂmﬁg:ﬁrqﬁ [

T4 GRAST B! YEx died & UTEK $HUH WiE o & 39 28 TS § R T 60 HYF IR 9 I faew e @
RATERE TGS FRu I R gy i am ] o |

10.

1.

12.
13.

3t 3. UW. (ORS) & 1Y HFT ST {1

NI FaW A e A N v gud | .
ghREa & fF e e, @F o)k <1 <M1 arh) ) B #Ye 38 JRa® 1) B $ie ¥ aaF 1 8 ek ffEe
Je R4 H 307 SEIER &N |

2 ore firer & A 39 gRa@T/ S.TR.UH. B JUIER TEe S ET Y |

O AT, A A, 3R G B B A NARGE. F FH) g6 F Ky 1 @ A den @ w IR I s

N | T Y B N e ol o T e | 9 TR & W sis b A9 60 9999t (BUBBLE) @ g9 KT
A e &N o fraet go W o e &9 919 | (@ 9gTer : e e v iz

Pordiere & srgéeit & famm g T o

14.

15.

WU T AR
9 -0 & AR (AR e, e fem R e § I evwm s Qi Es €

g1 7 10@Rea T § 1 8¢ y& ¥ AN fawed (), (B), (C) IR (D) & R X @ AT e F It welh € |
g2 ¥ 10 M E | TAF U P10 ¥ 9 T (@1 i) & 9 B e i ok ¥ |

IIIH"I" pugl gy frden & ford g qRea & afsm 72 w1 ue |
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PART | : PHYSICS

GoE - 1 : (Y& 41 0 9 e vt faiwey war)

T Foeg F 10 gRFT v § | 7l e A °R Rae (a), (B), (€) 3R (D) & R ¥ o
MG FIRF IR T |

%,
Q
7
>
T
o

1. @M\ & Ys a9 3 O Jo, RTHd! suad=ie n, = 1.5 &, &1 & BR Mg & o 5
R % <ot T ® | 39 MelT g A Brow R E 3R 39 W ny = 1.4 agadeie 9
UHEHAM HIer dTell U TRee uaeh e el & | ag @ frew § e #ra A 9 areh
yora &l Rl ol f 37 % o & TR € e § f g0 W Bl o & wefe

- . e e g

o ¥ ag § W aren Rl R A 4, 70 W Prew B § | a9
(A) Ifil=3R "’

B) Il =28R

©) Ifl=2R g n2

D) Ifl=14R

2. % faeml te e W a1 U@ @RE B (tuning fork), Rraat amgRy 244 571 &,
Pl ST H S §Y UP WA PRl & (99 g w0 ¥ R Aol § 9 ¥ wE w @
a2 i W gE 8 | @ WY s g e @ R REa € 1) A e @t Refy %
fere e $ad (0.350 + 0.005) m &, a9 Toh & Sufe M &/ &

e e T e B0

B '~ PR P

(STt &+ : VI67RT = 640 J*/>mole™"/2; VTAORT = 590 JY/2mole™*/? qa wedes 1

g; %%QWWWMWWWW&W%‘IJ%WWW%@W
— T &, 7 |

(A) ﬁaﬁ?(M=20.J%=%) (B) mﬁm(uﬂg,ﬁ_g:g)
g () steeiort (M =32, |==2) (D) aﬁvﬁ(u:se,‘l-;-;‘l-_-g
&3 B & Fg e

e g L

‘o 3 L

s W Rl e R R (R e e et R
i



4.

| PHYSICS |

Rl & gy Y U6 waR g WuiRs @ uieRi & e wEgdie K 1 e
wraEd (Dielectric) & Ui & &b BT 1/3 HFT &bl & | FUIRS B Had aiRan

- C 8, vifes g% Wi, WEl WIEd el @ 8, B @R C & | GuiRT B J[AkE aA

W ofgsRi & 89 9 # W&l edgd @ &, ARy Q o 9N aF%d J IR Q,
TRfRd a1 € | WA A fe@ & Ey, dn w9 & fagpg &9 £, € | ¥R 79
(edge effects) B I0&T TR gV 2! ey / faed) &1 AT |

_1 a_3 © _mK
= © 2= @ =%

x Ren & arqfw 3m o= B @ afd SN &1 Ue RRT x = 0 W Sied (fixed) & | 9
H T P MT100ms™! 7 | SN &1 gE Ry y Qe & agfaw 39 weR SWE R @
2 5 SN ¥ sl a9 99 @ € 1 37 el Akl & S| oReeY (waveform) /8 |

B) ¥ = Asingcos 5 ®) ¥ = AsinF cos G

(C) () = AsinZZcos =

O) y()=A sin%’—ccos 250mt

*9
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ks B a2 R i e - T &

N b

R TR e . R ik TR A A B VLR g

kg e R o TR R T

B A et S

I 2

LT

=Y -
e | PHYSICS |

5. R A qwiy W wRey § w0 ¢t =0 W /g A B Raw gx1 g B} et oman &
9 URUY A U@ youradt 9T I(t) = Iycos (wt) A § RaE 18 fRw & 98 @ ¥
\GﬁlozlAamw=500rads" |wt=2—z W g # g BA geax g D 9
ST Sl & | 9% gTar R A 71 DS gV € | GuiRe @) 08 oRE SR & ¥
forg 9eft & Pt amAw Q warlEw A1 ¥ | IR € = 20pF, R = 10 Q Fen ¥ 50V REE
memﬁa‘rmmﬁﬁm/ﬁmﬁgﬁqlc o,
=

B .D
}_" HAX10"¢ =

T S0V
-F=20pF
NV

=100

R
(A) SEIRF R T ¢ = 2= Y UFe SRpaH Y H IRHWT 1x 107°C ¥ |

(B) EIT'R”WﬁH?JﬁWt=Z—Z 9 3% ug faga arT 2fRomeadt (clockwise) & |

(C) fg A% farg D 9 wiies & R Tar] Wik R ¥ fae gR1 &1 719 10A & | >
(D) Q=2x1073C.

0
>
»
>
p
o

6. I & fg A (double slit) W ¥ ugda wera Wd | ¥t A, = 400 nm G

A, = 600 nm ®! SRS FRA1 € | I TRt A, qun 2, b g SfIRea (recorded)

st dieTE e g, qu g, & N IR A Bt F uw iR y g8 I Bl @ W

AL My WA m, &, 99

(A) B.>p

(B} my, >m,

(C) &=l NI 5T & A & ) i bt Ay @) dfedi erdi fib @) eod! & |

(D) A1Hﬁfﬁ'ﬁl‘fﬁaﬂﬂﬂﬂgﬂwmngular separation) Azﬁ%ﬁ%saﬁvﬂwmﬁ
e 7 |

‘9 s L



[ PHYSICS |

7. TEEE m 9ol e W) AR $ HeR ordl @) €, S R A <wtn w1 afew
Y ¥ 6 B N gY A€ Wi wrERen § € 1 SR g A & fo ader e g €
o BY 9 Wl & 99 gNer i u, § | SR gR1 Wil W an T thafed
gfafsran sa Ny 92 B3 gRT Wit W o i afiefea ufafear a9 N, ® | 99 el
WP arelt 8), &« -

(A) p=0 pp # 07 Nytan g = =2

H1
(B) u, #0 u2=oaeJ1N1tan9=ﬂ:i i
_ _mg Coap A
Q ,ulqu ﬂ.ziomNz —_1+,£11,U.2 ‘

(D) u, =0 ,uzthFMTNltanB=%g 2

8. figd 9% @ V, o V, arelt @) e 4 @on @9 uRRY Ry, R, @ R, R # gufy
Y 9 & SO e gV & | ek Ry 9 drel faga Rt g 8RN, afe

(A) V1=V2 AT R1=R2=R3 )L\
™ Vi— % R
( V1=V2 HEHR1=2R2=R3')< S Rz

¢ i v, =V
BN P =V,

M
(C) V]_ = ZVZW 2R1 - 2R2 - R3

-V,

(D\)\ 2V1 = VZ WZR]_ = R2 = R3 R3 v S]R

e s & forg e

. . LT
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| PHYsICS |

% % forg 19w Q T& e Y@1Y A9 g (Linear charge density) A a@l 39
IS & AR U7 U YHEAH S AW T (uniform surface charge density) o @l
T FHA dEX P SR r G W fgd &7 B deard w9 E, (1), E,(r) T Ea(r)
§ 13 @ QW g o W E (1) = Ey(ry) = Es(rp) T

(A) Q= 4onr? (B) 1= 5=
&) E(10/2)= 2E;(r0/2) Q') Ex(ro/2)=4E3(ry/2)

10. faga Saell &1 €eX L @1 a1 d =W 90 U AR &1 & | T 0.5 kg 5T ¥
TR H 40 K @ 3fg 3 F o7 4 fFie &1 awy o € | 39 ey 5 wN | U8
T EIe} S § e S & R L awd qun 20 = g okt uerd % @) R el
§ | T 9F WA & el b dOEE d 40 K ) gy 9 A e e ol 2 Al %

T ot Ry el s A 8 |
(A) 4R [T aR ga=R F & | (B) 2afx =T ar Aol (series) § § |
(C) 13afe =i ar Sof & & | (D) 053RS AR AR F & |

@ A®Y = mMsar ﬁm*mw

aQ_. 1AL M@ CO‘S)C%\@Q

)

‘9 . L

7))
Q
12
>
I
Q.




[ pHYsICS |

QUs — 2 : (TH PITH 71 el UPR)

THEUS ¥ 10 UTH € | TS U9 &) B A UX GRUMA 0 9 9 €141 wnfien & 99 &1
U% QUitth A1 &N | |

11. = ¥ @ w1 0.5 m B3 e 0.45 kg 5@v= aren U@ Sfas i wiewn s o
& IR YA P 7 wef= ® | & seEE T s arel Raeler a5 (toy-guns), R
W 0.05 kg 57 aTell Wiet &1 7 oft 8, @iewr & 29 W $% 9 0.25 m & T W,
% & o ok fem § | A 7F e wy M B @M F owan, Afte 9§
fudia faen 4 el € | wiew™ @1 Bis & yvEng miferdl @ yf  ade Aoy feen
I 9ms™ & | Miewl & wew™ Bies & g Weh™ B guilg T rad s~ H &

P }\7 S0
0. 0g5 . VA
o o,
5

12. % UHaAE JAER (%6 ras seaq 1.5 kg 921 Brogt 0.5 m 8, R # wyur Ifea
o TR WIRWERI A § | REX URAT F=05NTAd T s @ 9 t =0 WX
formr % fegr ™ wErg st XYZ, e i g o @t ok @ Rerd 8, &Y yonall
& IR oY IR €1 g B I F 1 AFvs T %6 Bl BIofiy Al rad s~ A
g

F
X
y 0
> F
/Vz
F
1 MRS
M = 9.5 ™M ° o+ o.05 = o;ggka 328
2. q/a I 5X QM,/MPG'Q‘&Q%
ﬁ 8 X R

‘o ) 1T



o e Y G TR e el e e g e e

T b i R

13. o3 # fewrs 7 (@ < FareR ued (rail) PQ & T ¥ Rera & o1 gREi OP =3 m

14.

| PHysics |

INOQ=4mE | 1kgSTTF & TF b B T W P A Q% 18 N 98 & ian
I 8 9o B fawn 9e9 Y@ PQ & 9N € (R 2Rad) | o % R 8 9l afy
P T A §Y e F g Q R wEgE R I 1o S (nx 10) G & | n
A & (oG @R B A = 10ms ™2 & ) ;

N
o
w
S
I
o

F =19
=MX1aq

' { .
?éxv'x

| X 10X -
G

Y Neqwler 0.006 A B 91 yaifed o W qof Ry a7 & | S W™ 4990 Q &
iRy &M W 39 0 - 30 V R 91 dteeArd) (voltmeter) ¥ gRafSa frar < g

g lﬂ?mhﬁaé?m-z%owmﬁﬂaﬂﬁwugo-LSAmmﬁmwm
(@ammeter) % IRAfGT B I & | n &1 A & :

*9
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15.

16.

( PHYSICS ]

Uh FEAAE dF (thermodynamic system) 30+t IRfE sawen i, g W™ I
ARG St U; = 100 &, | 31~ sravenn £ I 31 w=ll jaf oo ibf & srgfew oman
e &, o B A qwlar & | 9y af, ib e bf & faq fem e e W, =
200, W, = 50 ] T W,, =100 & | U iaf, ib T bf & 3w, &5 & <t T &7
FHL: Qiar, Qup T Qpy & | TR IR b W T B GRS FoAl Uy, = 200 ] TR Qg =

500/ &, 99 AU Qpp/Qyp BIT \~Naf =
a . f V\pr = 100
=} ‘»/ w
i b
y >

PeY P Ry A 98 g0 d, sEf 9 R W w1 9 RER 2, s & il 1 R
PR i Rgciwor &7 wal RaT § | 9% AR T8 g8 d BIEY & A 99 p,
e & yeTe & qaar S @fRAas) qen Sue ARy f W ek & | Ife $elifaR d
P S" & GAMURD U1 G, T8 n P HA T

*9
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Cynigat Sl

B i i i e e o S e e clasiene i PR

A et g ]

g R TSR SR e o v =

e g

17. e A e R B e m & AR & 5 30° 9ET 60° @1 B T 7€ T & 3w
A AR E: | v R A safm & | fmm A9 R 1003 ms~ ¥ | w5

18.

| PHysICS |

t=0s W A9 A & 0% Y& & FTAR B ST 500 m ) TN W ¥ | YeH & IER
o B vo Frag 9n @ A @1 wifa & fawn & oveam R A imm @ 1A e e =,
W fou A f&HM B 3 <o ¥ a1a-aTel I9ar €, 99 I t, 91 Qave § 99 §

’“"\& “'-_"’&A 8 9 = uﬁ
B

7
100V3 - g = 1603

]
O
n
P
I
a

T& Whe Tocag ofaler & fFd ©R0 2 ms™2 Q@ + x Ren ¥ wRmm & @ 2Ry |
THT & T & d4E 4 m & | o8 & 9% SR ¥ U g UHe B 90y 0.3 ms~!
TR ¥ +x e ¥ o b T & | i SR T, U qwd T o A O A @
qFe S NG 0.2 ms B IRV —x W F argfew B o & | S 5T & U gER
A THH TP o Il WG JHvS F & -

*9

a=2ms™
0.3ms™ - 02ms” x ‘4 4m
.’_
« 4 m —> Qm/;c
&t B & forg wre A 3 LVRtg:o,ZS“]

1 L



19.

20.

{ PHYSICS |

S FAR IR B9 & T 4 0@ T 9 X T W § | 31 arl & &9 & 975 oy,
St S def § & 1 U AR X T W E, I u A TR § | 59 art § aRen 9
faga ot ves & e & warfed @ ol 8, &g e & 9 @ apar Brow Ry £ | 39S
fawta, afe <1 art o gr1 /# fwm te g & fawdia 8, 99 w1 @ gl B R,

gt osmbiaame.
X4 R;

el & WA F AR e @ g e TR W 3.20 X 1072 m @ 3.25x 102 m
a1 ¢ | aFR S &1 et W (20" division) T R ¥ fee v 9 & Rega
Wy # 8§ | R W 2 kg &1 AR IR R |, I8 W@ T & af R 391 3 g
anft ft g MM 9R 3.20x 1072 m @1 3.25 X 1072 m F d9 8, W= 99 qFEx W
&1 Yarfereat AT (45" division) 7= 49 & 5 o W ¥ Rega MU A T 1 ug F
Tqd IR @ IS 2 m T R B 1 AFhd 8x 1077m? ¥ | R T @
FTHTE (least count) 1.0 X 105 m & | TR & T YR o1& (Young's Modulus)
4 aiftreeH wierera Ffe € - ‘

*9

Tl v & forv W
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PART Il : CHEMISTRY

S - 1 : (T T UH ¥ 3% e fAdhew uaR)

39 gUs ¥ 10 SgRFa U & |mmﬁwﬁm(m, (B), (C) 3k () & R Ao

WUH AR T & |

\2{ I Fo CaH1oO AT T (isomeric) Tehigieli & Tt AT & Agam & (¥) 3
: (A)\ ToiaH- (tert-butanol) Gd 2-ARFERA-2-31T G 4 «
®) B~ T 1, 1-SHRIeEE-1-3
(Q)_ et T 3ge-1-3fr
D) A T U 2-Wd-1 -

55 = ¢

{ At Z @ Frr - By Rt & o aReansiorar sugaa st F I R d s
OH e T B SR S T

=|2
Xz c s
— w3 FE 9P SR T4 X, = er,
C(CH3)a
z ‘ »~ FT5 B Tl = A9 x, =,

THIRITRE TR (electrophilic substitution) ¥ 91wt Yef &1 Tdigd fan < FaT ¥
(A) e & Bt o (steric effect) zrr

@ Fias-afeEe TE & ARl e gm0
() Wi W6 & Iwaeing TAT B
\D) {HuF-srere ¥F & e T ZR

&= S & fory v
C=C—c~ ¢ - o
C=C—~ - oH
Ty
0
(ad ?H
v TGTC 13 | | AR
s |
] )

>
x
[
\
=
w
I
&)




| CHEMISTRY |

\{ J@Med)aﬁqﬁ@mf%aﬂﬁﬁﬁm Py, S = V; T
| 9a = nwspwama%ﬁwﬁ%asﬁﬁwmﬁq(urreversmly)qmﬁa
ol & | g @ el AaRe e, STEAE UF 9 #AS: Po, Vo a9 T, © 139 faemm &

{Thermal insulation)

(A} g=0 (B) T2=Ty4 f
(C) PaVa=PiV, (D) PV =P
24, R o & Rig o B ¥ @) ¢

(A) TE W@k TG (ionization) & HR THA A @l A6 ISR B & |
\Q 0% T e ¥ QRF TEae S A arerdr seal § |
FREH FY & SRV 98 Bfem (three dimensional) 53T T@AT 2

(D) o 7 98 gaw Rga-39Eed (electrolyte) ¥
\2§ S FI AgT A FTEHY (paramagnetic) TR 3T 8 (24 F) |
(A) Na 3R siftmar § NH;
(B) K it sftran § O
(C) Cu 3R ag HNO;
(D) O 3 2-URmCRE (2-ethylanthraquinol)

g~ °ft
r
e
!
8

NoH

.aﬁ}m&'ﬁww

%9 ‘ : | 14

{0
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= g
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|CHEMISTRY |

\ﬁ Fefofea sfvfea &t () 1o SO ® (@) ¢

gy et i

N2 ot wreTEiEs
@‘,NHE CHCl,
O .
] | ,
NTCH:; NH;
A) O +CHCOOH (g y + CH4COOH S
NH, N\n,CH:; x
0 o O 2
=
m
T
H ® o ©
N\",CH;:, NH3 CHy,COO
‘ 0 +HO
(E{ H \(Q) H
N TCH3 NTCH;;
0 O 0 0O
ol Bt & foag wre

IR “Ra S S A

v 15 AT



| CHEMISTRY |

\ak eare &t #, aw Ag (salt bridge)
(A) - F ifbiichan ¥ Tarcs ST Tl el |
(B) IR 1 gt U seeIs ¥ g SoieIe T & ST ¢ |
(O~ & ifrfean &7 & forg o & |
(D) \ﬁﬁrﬁgﬁ-m (electrolytic) fema @t Frerr & ghfvaa s |

28. TE () AHIF (reagent) ST CupS & TR TH A T HIT U T & (30 ) 5

(A) CuFeS, | (B) CuO~_
\@ Cu0 (D) CuSO,
- &ed B & foIe =

*9 16 RG]



| CHEMISTRY |

s o AL s cm et kg

Q g & e aRtag/aRegst § 3= sy P % ¢
\Q % I § I |
(B) Swira Rere (Solution) ¥ goilas iR &t stien yrafies TN &t e o787 e |
(C) THife® v B 3TUE Wl 3 AeH AT % |
\Q aﬁﬂ?ﬁ@ﬁ'ﬁm @1 f&aaT (dimerisation) |

ol Qg

h_.:-'“‘*ﬂw-ﬂh.ux‘ S i+ 5 e s+ Forb e

\7\0; R e 3 Rig
B I7+ClO;" +H80; - CI"+HSO; + L,
g what ¥, g9 sl & g v Ba & () 8
(A) HSO," @ 3 Farur Junia (Stoichiometric Coefficient) 6 ¥ |
(B) e s & T
(C) ww rwaRE Al
(D) HIEEATE|

o o=l B & forg e

L_l"a‘——faei'\_lf_ ox;' .
fed . aio H,S0q —— fsog

-__7'\. C’—'

S s s TR Tt SR B e N e e e SR e R i e g M b s b g g

A

"y

' | v [T

P
o4
'_
2
=
L
I
o




| CHEMISTRY]

Gue - 2 : (V6 QUi A9 Wl UahIR)

T GUS H 10 9% & | U&F U9 & ¥ B W GRUMH 0 ¥ 9 (@1 ien & S &7
T Qulids A B |

N3 T XZ, A e g e A R s
/Xj XeF4, SF4, SiF4, BF4", BrF4", [Cu(NH3)d*", [FeCla)*", [CoCls* and [PtCLI*.
' XHmzqwlgaﬁﬁﬁﬂﬁl%ww&@ﬁlﬂﬁwm}gqaﬁm(squareplanar)
T arer s &Y ol s sar |

. Trfeea aftves § g feem amged (non-zero dipole moment) =Y @t Gei waEaE

(conformers) &t &wqul HET % ¢
cl

BF_;CH3
Br——Cl @
CH,

v\ Frfeiea et o gar o o &Y ¢ |
3AT KoCrz07, &1 KMnQs, CuSO4, H20;, Clz, O3, FeCls, HNO; 3t NasS,0s.
el SRS B AREH ¥ STHfigd T am Al @ T T sy |

\% PbS, CuS, HgS, MnS, Ag:S, NiS, CgS, BiS; AT SnS, ¥ A & 1 & TehEE! B o]
S

35. _ffam wame (stereoisomers) i ARG & €T A HR = 100 T T S M
R feEm S | s:rwﬁwauz?rﬁrNaBHﬂraﬁsrm%aﬁ@mw@zJjﬁi
TEEE B of ot § s R ) | RS saE 3 am oF SN & T gen

g |
T e e
Qf /cf CHy
TN eHy g 2L oA -
Py p=EEN ;& 3 ol BY iy
by o W BT s
’&d_/ Ty 7«
(81
7 o} o @
Mo/ = 100 @

‘9 18 LT
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| | CHEMISTRY |

36. MX, U g fa@gs ¥ 0.5 @ ©& e qmm (degree of dissociation) a® e M2* -
X~ § o grar ¥ | o T Sl Rwem & Rt areee (depression of freezing point)
T A e (dissociation) @ sigafefy ¥ Red s &1 swa R 8

V{ U T # F90 € n = 4, Imy| = 1 01 m, = — 1/, W@ i qoagri & oo gen d

38. A WX 80 g 9T UF A HoX, 0.4 g mi™' o9 I U Remas ¥ s w4 B | gom T
e § @ qRad 7 79 g, 3.2 9eR (molar) B @ At (molality) ¥s

\ af} STENTRY FEAr BT A 6.023 x 102 mol ¥ FuT ST Reia F AT 1.380 x 102 K-
%, 9 WRaferd 4% @ Reris (universal gas constant) ¥ ade 3@ (significant digits)
B HET R
)
i& T aaid Yergs & f ol Siw-araeeT & W%WWW B! T HET T ¢

>
4
|_
24
=
L
T
QO

H

Wf 5@@

H

BN Ay + oot

4 | - e & fog e -1
MXZ —_— MT‘2+‘ Q)( -
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PART Ill : MATHEMATICS

GUS — 1 : (Th T TP 4 it JEt fadbeq Uapr)

39 @us 7 10 FgRHeT v § | vlE we # 9R fawed (A), (B), (C) 3R (D) § R ¥ tw
e § Afe ad ¥ | |

4\1§ e e fi (-2, 2) > Rl

f(x) = (log(secx + tanx))3
& grr aftafa fvar arn ) aq

®) F(x) Pws (odd) T 21 \@' F(x) TREI (one-one) T & |
(C) f(x)am(onto)m%!l)c (D) f(x)®H (even) Bl ¥ | N
, g, = F
\zxmmﬁsaenaamf:nk—»u&ﬁmasm veo . 5aetq
fx)= x>~Sx+a 22 =Le~Q- )
afrenfea & aa . s = (Bre-q)F
(A) @ >4% B f(x) & A arafia 7 (realroots) ¥ 1~ 2e(eT-5) = g
(B) a>4$f?ﬁf(x)ﬁﬂﬂﬂ@ﬂlﬁﬁ$3ﬁ%|\7( %t = 50
(C) a<—4FRAf(x)FATaeafldsaag & | <
(D) -4 <a <4&B fO)¥ & awafas 77 &1}
- soodsfwed AN

O g flpohy (5o - bmc)

‘o 20 ‘- FIINRIENI@
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| MATHEMATICS |

AT 5 £:(0,00) > R A5 & g

foy= [[eterd T

o3

R & a9
(A) [1,00) @ f(x) vahfe® a¥am= (monotonically increasing) ¥ |

(B) (0,1 W f(x) 1:'251%3 FHAT (monotonically decreasing) ¥ |
(C) whxe (0,0)% R, f(x)+ f(3) =0

(D) RWf(2%), x Fuw fawer wed (odd function) ¥ |

Had sl (Continuous function) & w74 (pair) f, g: [0,1] - R 3= 3
Ffwaat {f (x): x € [0,1]} = 3R=ast {g(x): x € [0,1]}

L ¥ R wea T ¥

(A) f&dlre € [0, 1] & (F(0)) 2+ 3f(c) = (g(c))? + 3g(c)

(B) RRlrc e [0,1]8RR(F(c))2+ f(c) = (g(c))? + 3g(c)

(C) frelrc € [0, 1] (F(e))? + 3f(c) = (g(c)) 2 + g(c)

(D). e e [0,1]&F R (f(c))? = (g(c))?

mﬁsa’r3x33ﬂa{g(matrices)lMaaTNs¢rw%ﬁsMN =NM % afe M = N?

Mz = N*g@r @

(A) (M?+ MN?)% OR (determinant) & 719 9 ¥ |
(B) = T 3 X 3 YT (non-zero) 3rexg U & 3 8 (M2 + MN2)U o g %
(C) (M?+ MN?)% arfm @ 7t = 1 % | |

(D) 3x33mcgg U Towd o (M2 + MN®)U g3 g & & U o o 1 3egs
eyl '

*9

Fed B & g e

2 o | AR

2]
O
-
<
=
L
I
-
<
=




| MATHEMATICS |

S48, TEogm S g (0,1) ¥ R ¥ aw @ (x—1DP+yP=16 @A K +y =1%
FFIEoNT (orthogonal) & | @

(A) S & B3 (radius) 8% >§ SEH A7
\(Q)Siﬁr?}Fd(—Zl)%‘l (D) Sa & (-8,1) ¥
XI AT BF 2 X 2 GATHA TSGR (symmetric matrix) M & THY 3@0d (elements) QU (integer) ¥

g M gapAod (invertible) ¥, afe [q C
(A) M & ugenr Taen M & gud dfs @ ofad (transpose) ¥ 1 b d

(B) M & zwh ufs M & uear T altad ¥

(C) M uwsh fawot aeqgg (diagonal matrix) & Sad #B Ravt (main diagonal) & 3@aa
YA (non-zero) ¥ |
(D) Mﬂsq@ﬁw‘r(maindiagonal)a?mﬁaﬂwﬁﬂﬂaﬂwﬁwwaﬂaﬁ%l

48. AT T Wi (vectors) X, ¥ AT Z K gcdw w1 aft@or V2 ¥ @0 UCAF A (pair) ¥ AW
ngglaﬁ?ﬁm (non-zero) ®fder d AR ¥ WMy X Z & ®Fad (perpendicular)
% vae AR AR b Rkl jaw i x ¥ & wewad &, a9

(A) b=(b HE- %) (B) d=(a-NHF - 2)
(C) @-b=—-(d-y) (-2 (D) d=(d-NGE- ¥
e F1H & foo W=
Y9, = 6+ + 2,90 , 00
o L L)
9‘_9959 - J?—;ﬂ//?ﬁ ’ L +J2 2
G.ZT =
=

‘o 2 [
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(_MATHEMATICS |

49. 7 & f:[a,b] - [1, ) vF Faq Fadd Jug: R - R AFngan

(O gfe x<a,
X b'
) = {faf(t)dt e a<x <
' b
f f(e)dt afe x > b
~ g

trﬁﬁrrﬁm vam
(A)  a®Wg(x) HaT (continuous) ¥ TT~ aderig (differentiable) A& ¥ |
(B) RW g(x) amaia ¥ |

(C) b Wg(x) vaa & Weq APy Hﬁ%-l

(D) a@bWg(x) Fad vaR Hawera ¥ 0eq 2 W A |

50. faeg P(LAADT@my=x, z=l1laqy=—x, z= -1 W M oFd (perpendicular)
PHAA: PQ Taur PR ¥

e LQPR GFPIOT (right angle) ¥ & A #1(¥F) FFenfaa #er B(E) -

(W) vz ®) 1 © -1 (D) ~v2 @
<R . B 1Y & FIQ T E

i

PCasy) =
0 :

‘9 .23 |




{ MATHEMATICS |

G - 2 : (Th QoI A el UHIR)

= @us A 10 wed ¥ | U UTF B g B W) IR 0 W 9 (@ mie) & da o
T quIies W9 81T | |

51. A=

1 dz
3 _ 4235
f4x {dxz(l x)}dx
0

EﬁIEFrI?f%':

2. 7 5 ffR-> R aw g:R- R, #wa f(x) =|x|+ 1 aw gx)=x>+1 g

gmfa g # 6 vt MR- R 'F(_.Qe):-_'éﬁr'f“]
sRwaA {f(x),9(x)} afrx <0, %) = O
h(x) =
) {FW VCIN-I€9) B afsx >0

arr oRIRE $1 Tl h(x) IIHEAIT (differentiable) & ¥, 37 gt #r d=w ¥

53\ w fFn > 2 T QT 3 U6 g W n RAfte R daw 39 Ryt & v@s gim @
WEez ¥ A 59 @rEvst & ¥ e faegat (adjacent points) & SIS e URAE
YEREUs H AT au 3T TWREUE @ J@e @1 &) Ay ae g A @aost & e wae
%.-Fﬂniﬁrm%:

202 &aeqﬁ:?ﬁga;ﬁgw =3 5(3“392)%(”%9)
/ ,; -10 @ (1-2)*

!
'/‘ ) —-310[(3-—692) $+4ae Ci-aep‘)s(—za@j
—40 . ]
wa:i(j‘a"z) +3§0J;?25 (1 _&93
r
a4 _ —653-
(1529 Jﬁwf 2 te)

“9 24 {



| MATHEMATICS |

5 54. T (curve) (y— x°Y =x(1+x%)? & g (1,3) W TR (tangent) M uavrar
3 (slope) & : 8

i

|

5 xs.’ A 5 @ b, au ¢ S srEHaea (non-coplanar) 3¢ AR ¥, o 0ds oo & A7 &

Eﬁl'UT%?-'I o @ xb+bxT=pa+qb+ re T p, q U@H r AU (scalars)%)
2 2 2 2
! HHL;ZHLW:HH%:

~

56. T & a, b, ¢ YATCHS QOIF (positive integer) & a‘arrg us quites ¥ A a, b, ¢ oM Avh

(geometric progression) # & AT a, b, ¢ I WA= ALY (arithmetic mean) b + 2 &, &t
a,.b,c crt % =1 oc = b2
| ItC _ phe
et

@ ta—14
a+tl

’ B AAE
R (- (42 - bt = (J+ae%)£+&ae(ae%@(§ae)
‘ 2@-0 (&L-5) = (+++@

o e

o de 5
X b+ bX Cﬂge \
\ —3) = 02 F 'Y
(@~-xb = PO b4, (_'C}/

g

v 2s IR



{ MATHEMATICS |

\5< s 6 f:[0,4m] > [0,m], f(x) = cos™'(cosx) & gmr uftenfm ¥ aw [0,4m] &
HATOT

10 —x
10

flo) =
F HJE HE are R A @E ¥

58. U® IMVUNCHD (non-negative) [UItd a frad o fAe=

1-x
o (—ax +sin(x = 1) + aj1-vx /1
lim - . -
x~1{ x+ sin(x—1)—-1 4

g & @ a &1 {EAH 7T &

59, weaw 3 feua feh Reg P& W@ x—y = 0@ x +y = 0 & g& Fww dy(P) Fw
d,(P) &1 afE &7 R 33 | Regai P¥ T ¥ S UYR TJUY (quadrant) F &g ¥
2<d(PY+ d, (P) < 4% TqE BT &, a9 819 R & 8967 ¥

\ﬁ\aﬁ'nl<n2<n3< ng < nswmaww%mm
n,+n,+n3+ ng+ng =20 % 1 ag ¥ ffdes R distinet  arrangements)

(nll na, Tl3, Ny, nS)EﬁTg’_amg 3)
wed 1 & forg v s7 = 20
se-4 =0 g =0 ®=0 =0 B <15

ﬂf‘ X | 123,430

1.2,3,5,9
] @ ® &% ;2368
- A &}\ 23455“

)
2

TT-a€.

e i"a(} & )
[~ Vie < QA+ Cos (-7 4
|4 cos(de-1)

‘9 Tt 2O g - Ilﬂlllllllll!lliﬂlll
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