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Q.2

()5

2,3-diol) BT Ja VTt Y& ¥ dGI&Ul g, 98 ©

OH

(A) (B)
H EO\;;Me H \(/QO;Hf
Me H H Me
OH Me
(C) (D)
OH OH
Me OH H

HjQ;rMe Mezl

Me

OH
H

GE| fé‘q Tﬂ;fff@[, I¥=YUT (conformation) ﬁﬁ@—%éd—2,3—5I§&Tﬂ (meso-butane-

ST B Hld g 4T g, QU U U @qur &1 [Afds dddiid WA (close packed

structure), NIKE

I X R BUMF Y I &9 & (VA P folU Ueh & B & AT Bl

aniQ a %), ] %ig)rad ‘IUW (packing fraction) ¢IiTHI] S

(packing fraction

(A) 0.74

packing efficiency
100

)

(B) 0.63 (C) 0.52

(D) 0.48
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Q4  [Cr(NH3)e®* 3R [CuFe]®> & URfeld Uash Ul AT g.tqq?iq &Hqu (calculated spin only
magnetic moments) BM f{ hHI: 36’

(Cr 3R Cu o URHTY HHID JUTHH 24 T 29 §)

(A) 3.87 31X 2.84 (B) 4.90 31X 1.73
(C) 3.87 3R 1.73 (D) 4.90 3 2.84
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TS 2
e TYWS U dIF (03) UH T (QUESTION STEM) B |
e U U W § Greifd @Y (02) UH T |
o TAH U BT IR U H&IT&P T (NUMERICAL VALUE) ¢ |
o TP U & IR U HaieId ol YBATHD HH Bl I3V (MOUSE) 3R 311 ThIH (ON-SCREEN) TY3d
TR HIUS (VIRTUAL NUMERIC KEYPAD) & JaNT & IR & forg fafed I o &ot ¢
o TG TATHS A ﬁﬁ@%ww% dl T=ATHS A &I SIHAD & &f (02) RIFI db

FI'EI%/E]FQ'I?I B (truncate/round off) |
o TP U & ITR BT YA {15 ISHI 6 SHTHR B -

{Uf&lﬁﬁ - +2 gie BHad sl YBATHD A (numerical value) ﬁﬁw@awﬁaﬁﬁo‘mw%\
B - 0 o URTRIRGT A |

Y 5 3R 6 P forw gy ™
g fafRaa siftiferar g & wfa=ra wifey aror & 1y fear a7 &

red hot
NaNH, iron tube
£2-3 T 4.0 g) 75% Y ai 40% ] (x g)
24+
Hg™/H™| 1 00%
333K

Y
S Bﬂ(OH)z _— NaOC(l] _ U (decolourises

bt 30% (y ) Baeyer's reagent)
80%

(red hot iron tube = i did c'IE;I -_-Wﬂ decolourise = fa'\r[%:lﬁdvﬁl Baeyer’s reagent = SUR-
HUDBRD)

xgaﬁ?ygm:Raﬁ?Ucbl G § |

(UINT B H, C 3R O & HITR THAM! (g mol~! H) BT HF TUTHH 1, 12 T 16 8)
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Q5 xPIAA__ g

Q6 ydHIHAA T

Y 7 3R 8 & forv uy wawy

X(s) = Y(s) + Z(g) 3fcha1 & fAT, In 22 7 = W1 @E (plot) (T X1 #) 1< fen man g, wre
pz T Z 1, dTUHM 7 W, a6 (bar H) § 3R p°= 1 bar 8 |

lnp—z

@TITW?IT%: L) QEQ,WW'W (equilibrium constant), K = EQ?

d () p®

i RRi%, R = 8.314 J K mol 8)

Q7 11 g3 HHihal o Tt AH® TIT! (standard enthalpy), AH® &1 HHE (k) mol" H)
__®

Q8 faargam sififerar o forg Ase &1 A () K- mol- H), 1000 K TR __ 7|
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Uy 9 3R 10 & fore Uy Tawy

T® 0.1 HIdd RieaR Agce f[daaq (Gaad A) # 9d &1 SYAIH (boiling point) x °C 8 | 39 f[dda- A
A Uh M AAdH & 0.1 Aldd dTH FRBS & S [dad- &l Th 7471 fddaq B 91 & folw
ST 7T | 349 < faama=i A 3R B H ST & &UHid &1 3Ry x 102°C g |

1T o faeTa9 A 3R B &1 9 STd & 9-1cd & 99 g 3R faaasiia @aun &1 guia: fagem gian
g

START B HIdd 3994 RRH [Molal elevation constant (Ebullioscopic Constant)], K, = 0.5 K kg mol~":
& STd BT HYAD 100 °C)

Q9 xPTHA___ g

Q10 |y|®THA B
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U 9Us: TS 3

e SUTSH BT (06) U 3 |
e UAP U & U IR fddhed (A), (B), (C) 3R (D) RT T & | 34 IR fawedl H U U U1 U | 3 fdwey
T ST (@) |
o uc&‘obWéﬁﬁuﬁq@ﬁwﬁf@mﬁdm(wﬂ)@rﬂﬁﬂﬁﬁwmqo"igﬁm
o U U & IR BT A (Y TIeH1 & IR BIT:
qul 3ich :+4qﬁmqmmﬂﬁﬁmmmlﬂﬂlwg\
HRF 3iF  : +3 TG IR| [AdHed el & W] Had di- [dded] &l AT TG |
3R 3ih :+2?:r?;?ﬂ=rm?ﬂ=r€r&rfﬁqo |dmwﬂﬁ%u<rgmdma‘rﬁwtﬂa|gﬂ|Tqu%Gﬁ?‘cﬁ=ﬁg-1 gu
fgded el faweu § |
R 3iF - +1 TS QAT QN 3P [y el & IR~ had U [ddbed Bl I 71 & 3R AT 3T
fd%ed U el [dded 6 |
I 3H 0 i fdl i famed &1 781 g1 a1 § (31l U= S 8)|
B 3p  —2 3 gH IR 7 |
e JCIEX: ﬂﬁWW%ﬁWmdm [dH e (A), (B) 3R (D) Tal [ddhed g, d@
Had faded (A), (B)Gﬁ? D) I TR +4 eﬁﬁ@lﬁ
Hdd fddbed (A) (B)ﬂ?lﬁu?ﬂ 3id o

Had fdemed (A) 3R (D) T W +2 3w fHai;

Had f[ddb e (B) G?I'\T(D)ﬂqeiq? +2 3 A

~

$hac fahed (A) G WR +1 3feb A,

had [dhed ( ?flflu?ﬂ&wilﬁﬁ'

ddd fddhed (D) ng R +1 3 foel;

®ig I f[dhed 71 g7 WR (37YTq U=H AR Y81 IX) 0 3 e 3R
3 fohdl fdmhed] o IS Bl g WR —2 3 Wi |
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Q.11 fearmare:

CHO
H——OH
HO——H HNOa_ 5
[ [ol]p = +52.7°
H——OH
CH>OH
D-Glucose

ﬁW@), Sl HNO3 & 1Y MTHHIT U qph ALY (degree of rotation), [a]p = —52.7°
g1 911 IdTE &, di(d) B(8)

(A) (B)

CHO CHO
HO——H HO——H
HO——H HO——H
H——OF H——OH
H——OF HO——H

CH,OH CH,OH

(C) (D)

CHO CHO
HO——H H——0
H——OH H——0
HO——H HO——H
HO H——OH

CH,OH CH,OH

Q.12 PhSNa & 1Y ANfha1 IR Q TH SIS e (B IdIG) odl &, SN, Na,0, & I1Y
fgd= UTq BaCl, & STaH UR, YHRIHD B3 TR (Carius test) &dl & | Q & U

gl fdsed 8(8)

(A) (B)

O,N
O,N F
|
NO,

O,N
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(C) (D)

MeS
OsN
Br Cl

MeS
O5N

Q.13 aﬂaﬁ (colloids) & {-Ivdlfffﬂﬁ[aﬁﬂ %(%)

(A) DIdigal Fid (colloidal sol) ﬁﬁatga STUYA] (electrolyte) & GRT A&UT HH &
0 1 UPH (peptization) B8 G |

(B) JHM Tigdl IR, Bldlgs! [dad (colloidal solution) T STHAT ARkIdd [AddT &
Jo | 31 arg R BIar g |

(C) E[E’FIW (surfactants) Fifdd 9T gigd] (critical micelle concentration, CMC)
& IR Fd AT B8 | CMC ad R AR &ar g |

(D) ﬁ[@lﬁw?ﬁld} cr?‘ist"s (macromolecular colloids) % |

Q.14 T AEY T HIRT | T FTRT 11 § I<hHUTT JHATUN faER (reversible isothermal
expansion) I SITdl g, 39D &I I 3G™T 11 T AT 11l H IcHHAUNY SGH fawR
(reversible adiabatic expansion) g ST % | ol ‘:EHE(CEF@) S HIRIT | 9 a7 1 H

Jadrd &I qRIAIERId 8, I8(d) 3(@)

(p: ald (pressure), VV: AYdA (volume), 7: dIU (temperature), H': @F‘Zﬁ (enthalpy),
S: U ajdl (entropy))

(A) (B)

A I PN

11

I 111//' il

N
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(C) (D)
8 |
1l & = ¢ |1
H A [ § Vv
L, i
S S

Q.15 U1 sy gepal & a1 & et YU 3(@)
(A) PbS 3R PbO T Tk fHYUT Tad: HUII (self-reduction) B IdTE Pb 3R SO,

AT g |

(B) BIUR BT HIUR UTSRISC (copper pyrites) T Fsm Y01 b H, HIUR R&ferde &
3dTeA & fau RiferesT fieman Sar s |

(C) PIR & YehIgs HTID B YA (roasting) T HifRIh HTRITH0T & TYTq -
3TIT ¥ BWHITGR BIOR (blister copper) BT IATGA BIdT § |

(D) ngﬂlis UhH (cyanide process) ﬁ g &I NalAu(CN);] g &IHQHW%%‘IQW
QT3S &1 IYTNT [T ST 3 |

Q.16 <! TdUN & Th YU BT IUART HIh UH faaa= S ST T, it f9 ufvoms 2ar &

OO s SR TR = ieweiln

3raara(a) &I AT ﬁ,ﬂ%gq) &I AT 3raeru(a)

AquT fiyor & fore 9g! faeed 8 (@)

(A) Pb(NO3)2 3R Zn(NO3)s (B) Pb(NO3)2 3R Bi(NO3)3

(C) AgNO3 3R Bi(NO3)3 (D) Pb(NO3), 3R HG(NOs3)2
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U 9% IS 4

e TS HMT (03) U
o TP U B IR U TIR-BUNHSD YUIie (NON-NEGATIVE INTEGER) B |
o TP U & o1l IR B! GV dTcl Tal Ul BT ATIS (MOUSE) 31R 3119 Thi (ON-SCREEN)
g3 RSP PIUS (VIRTUAL NUMERIC KEYPAD) & TN I IR o foid Feifed ®IM R ol &y |
o Ud® Y b IR DI b (9 TISHI & IR &I -
quf 3/ : +4 afe RI% Te! QU@ (integer) &1 &9l fhaT AT 8 |
Y 3H 0 g IHl gRiyfaai J

Q.17 1-BiYduSade-1-34 (1-methylcyclohex-1-ene) T Br 3R WRIATHT UhTR (UV
light) ® I ¥ AFI-SIEAYE R §9 b did IHYd IH9g4l (Afde g@agd]
(stereocisomers) ﬂ'l%ﬂ) &I 3ffYbaa I % |

Q.18 ﬁyf%‘f@ﬁ 3ffHfeRaT ff, H¥] 3¢ P x| SpP BT (hybridization) arct uvrmq&ﬁaﬁ Pl
arcs) A

1. O3 (excess)

then Zn/H>0O
- P
2. NH,OH (excess)

Q.19 [Pt(NH3)4Cl]Br> P THIIT FATGTG! (isomers) B o T & |

END OF THE QUESTION PAPER
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TS 1

e TYWSHAR (04) U G |
o TP U & ol IR fawey (A), (B), (C) 3R (D) fGT MU B | 37 IR [ddhedl A ¥ $dd &
[dded 61 Tol SR 3 |
. u&¢m$%qﬁ:ngﬁm‘fﬁ@rﬂa°rwﬁw®d [dhed Bl AT |
o AP U & IR I J™ibA Y Tio1 &b IR BT ;
qui 3 +3 afe Rt Ot fawed § g man 8|
A 3F oqﬁﬁélﬁlqdvouﬂﬁqmw%(a{uhwajﬂﬁd%ﬂ
B 3b —1 3 U uRRfaal 7 |

Q.1 U B FAYS A R faaR PIoTE foraent g Yol x-3&f dui@al x +y + 1 = 0 R Y
%F | Eﬂ% A B T h< (orthocenter) (1, 1) %, aaﬁﬁaa %Qﬂ'ﬁﬁ(vertices) q Eﬁﬁbi NG

3T I BT FHIBRUT §
(A) x> +y*—3x+y=0 B)x*+y*+x+3y=0
C)x*+y°+2y—1=0 D) x*+y“+x+y=0
Q2 &7
9
{(xy)OSxSZ =39 <1, ¥ =23y x+y3_>2}
1 &ABd o
11 35 37 13
A) (B) 5 Q) o D) -
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Q3  dF SH=Al (sets) E, = {1,2,3}, F, = {1,3,4} 3R G, = {2,3,4,5} R [daR I |
JH=Y Elﬁ &l 3[gyql (elements) CARCEIRCIGEIICG] fav_Q (without replacement)
qQIes3 T (randomly) AT SITAT 8, 3R A Wiiold fb S, 39 94 g4 3/a9dl & 9q=d &)
FefUd ®arg |AA e fh E, =E, — S, 3IRFE, =F, U S, 8 | 39 9T F, 9 a
3fggal & foq1 ufa=Iua feu are<sar g1 Srdr 8, 3R AF difole fh 5, 39 94 8T
3qTal & Y= &I FHSfUd Hd1 g |

aq e f& 6, = G, U S, § | 3ida: 9= 6, ¥ &l 3fagdl &I foq1 ufawiiug feu
qress a1 g1 SIdl 8, 3R AF Wi & S, 39 g7 gU 3/a9d| & =g &l H3iud &l
g | A AT i E, = E, U S, § | 9¢T Ey= E; & 1d 811 UR, HF @ifoTT b p, e
S, = {1, 2} P! GUfdY UIRADT (conditional probability) ® B0 Bl : | dd p DI
o g

OF (B) 3 © 3 (D) =

Q4 HANUF 6,6, ...,6,, Y& (positive) A aTd TH D10 RfST ) g fb
6;+ 6, + -+ 04 = 2?1'% | iy sy (complex numbers)
z, =e'" B =z, Ok =2 3 ...,10@11&‘1-”&?{%, Slgl i = \/j%\
- fdT U YT P 3R @ WR faaR IS -

P:lzy —zi| + |z3 — 25| + -+ |20 — Zo| + |21 — Z19|l < 21

Q:|z5 — zf| + |25 — zz| + - + |zfo — 25| + |2f — z{o| < 4m

(A) P I 3R Q AT 3
(B) Q AT 3R P AT &
(C) P AR QA AT &
(D) P 3R Q &I AT §
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s 2

39 TS | I (03) U T (QUESTION STEM) g |

T® T TR Y e aF (02) U4 €

TA® U BT IR TP HBATHS W (NUMERICAL VALUE) g |

ucqcb U2 & IR I GdfUd Tl TTHD JH &l A3 (MOUSE) 3R 317 ®PIA (ON-SCREEN) CEEIN

JAR® HIUS (VIRTUAL NUMERIC KEYPAD) & UaRT ¥ 3R & %mﬁr%a R R ol P |

o tﬂ% J=ATHS AH H &l 9 3 SIHAd R 8, d TATHP A1 &I GIHAd & &l (02) ™I db
'H'EI%'R]FHT?I @Y (truncate/round-off) |

o TP U & IR HI Hlih Y IS &b TR B8R 1T :
EUT 3 . +2 T Had Jal YWITHSD HH (numerical value) B g JaTSd RIF H &9l fbdT 7T @ |
T 3H 0 (Y uRfRyfaai 7

Y 5 3R 6 & fore uy T

A =13 Bl Y=g S = {1,2,3, ...,100} T, Th-Udh Hch, UIdRITIT & 1Y (with replacement),
qQIE3AT (randomly) AT SITdT 8 | A @ifog o g1 Tt Saansdi § ¥ Siitedd I & &9 4 oA
81 8 P! UTRIHdl p, © 3R I Tt TBA13f # F gAdH T & P T 31U 40 B &I Ui

PZ%I

625

Q5 2 HIHA__T|

Q6 1 p, BIAA __T|
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Uy 7 3R 8 & fore uy Ty

R JHIHU

A Sifole o o, g 3R T} aRdfdes T4 § o foe X

X+ 2y+ 3z =«
4x + S5y +62=p

/x+8y+9z=y—-1

CARGEAR) (system of linear equations) ITd (consistent) % | HIH (_‘!i”%IQ fb |M| 3T (matrix)

a 2 V]
M= | 1 0
-1 0 1.

T IRIMP (determinant) B |

qH ifore f p 39 94 (, 8,y) &1 3idfAy HIA aTe AT & oiFe folt SR g T IRa®w
THIHRT T (HH1T TiTd % 3R D,ﬁ@ (0,1,0) D! JHTA P @[Qﬂ%ﬁ"f (square of the distance)

HTHAME |

Q7 |M|HTHA 2|

Q8 DHIHH__ g
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Y 9 3R 10 & o Y ™
L, 3R L, gRT uRH1iRa v@rafi

Li: xV2+y—1=0 3R L,: xV2—y+1=0

U2 Hdl{m\wm&m(ﬁxed constant)A%W,WW%CW%@PWW@QH”
(locus) 8 fF P T L, DI 3R P I L, DI g3 BT OB 128 | Wy = 2x + 1, € Pl al fdgsfi R
3R s IR At 8, Sef R 3R s & S Bl g V270 5|

A dIfole fb RS &1 dd JHIGHNS (perpendicular bisector), C ﬁé’[f’ﬁﬁﬁg&ﬁ R' 3R s’ R foyetar
g | 7 SifoTe fb R 3R S’ %ﬁﬂﬁ@ﬂ%ﬁﬁ(square of the distance) ®THM D 8§ |

Q9 A HHAA__ 7|

Q10 DHAA__ §|
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e SYWS HDE (06) U3 |

ES 3

e UIH U & [T IR faded (A), (B), (C) 3R (D) [T T € | 39 IR fadeul H ¥ U a1 U W 3Hfere fdwey

3iRIH 3ib
I 3h

fgded el fawheu § |

T SR E (@) |
o ucucb Waﬂ?ﬂ [T §U fdoedl H 9 el dﬂ{(dﬂ«i‘i’) Y Hef¥d fadbed (fdehedl) &l =T |
o TP U & IR BT AibA 9 TIoHl & 3IIR BIT:
qul 3 +4Hﬁmqm(ﬂmﬂﬁ|d¢cﬂm$|gﬂ|w%\
AR 3iF  : +3 Tl IR| [AdHed el & W] had di- [ddbed] &l AT TG |
3P 3 :+2?I?;Eﬂ=rm6ﬂ=r@r&rf?]ob |dmd4ﬂ6°r%uergqodc1a°rwtﬁ 41 741 § 3R &l I §U

[l U Tal [ddhed @ |

$dd 4

$dd 4

$dd [d

$Hdd [d

$dd 4

dBh e (A) I WR +1 3f

&oc:lcl

APed (B) I W +1 3P

Hhdd

3 fhdt fawedl & 94

%I@

ot

[ddhed (D) g{;H R +1 3 foel™;
iz Ut fddmey A1 g R (G{%rr?rl;l?ﬂ AR 384 W) 0 3 fHaiT; 3R

. +1 G Q1 AT a1 ¥ 3P [adhed el 8 IRd Had U [ddhed Dl g1 7T g 3R AT 31T

-0 ﬂﬁ%@ﬁﬂﬂmmwﬁﬂ‘sﬁ T § (YT U= 3Rd o)

B 3h  —2 g gH IR |
o IR ﬂﬁﬁoﬁw%ﬁzmdmﬁw
J&H e (A), (B) 3R (D) T W +4 &Wﬁ@ﬁ
JFH e (A) 3R (B B) I W +2 3 i,
JFH e (A) 3R (D D) G W +2 3 Al
3B (B) 3R (D) T TR 42 3 fHa;
foret:

B) 3R (D)

IS Dl g4 |R —2 3ich [Hai |

et fdpa g dd
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Q.11 AT {3 x 3 ST (matrix) M%ﬁ“’lﬂﬂﬂ?ﬂm% IM|, M &l Hlm(determinant)
&I SfUd Hd1 g | 9F difoe &

1 2 3 1 0 0 1 3 2
E=12 3 4|, Pp=1o o0 1/ 3R F=|8 18 13
8 13 18 0 1 0 2 4 3.

3| Q Uh 3 %3 DI BT Wuﬂq TG (nonsingular matrix) %, RERAGE AT R
ST (@) A B (B) ?

1 0 0
(AVF=PEP3R P2 =0 1 0
0 0 1.

(B) |[EQ + PFQ™*| = |EQ| + |PFQ™"|

(C) [(EF)?| > |EF|*
(D) P"YEP + F & fa@mul (diagonal) & 394l (entries) BT ANTHA E + P-FP &
faerul & 3raudl & TNThS b TR @

Q12 HAGWINTfS 2R -» R

(x) = x?—3x—6
) = x4+ 2x+4

GRIGRYIRNG g |dd g Sy AT AT @) I © (2) ?

(A) f AT (=2, —1) H GHM (decreasing) ©
(B) f 3{cRTd (1,2) o qgHH (Increasing) g

(C) f 3TWIGH (onto) B
(D) f BT URIR (range) [-2,2| 8
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Q.13 HM AT fs fiF gesii E, F 3R 6 &) Uikieand (probabilities)
P(E) =3, P(F) == 3R P(G) =7, 3R AA T b P(EnFn6) == ol ol

4

e H & fo1g, afg HE 9! [R& (complement) BT & H3{Ud &dl 8, 99 MY S

AT @) I T () ?
(R PENFNG) < B) P(ENF N G) <~
(C)P(EUFUG)SE (D)P(E"nF*‘fnG*f)s%

Q.14 fhdl Wi 3 x 3 3THE (matrix) M & AT, A IfSTE fb M BT IRIOMD (determinant) | M|
GRI 3fUd 8 | A TISTE [ 1, 3 x 3 TTHD 3R (identity matrix) 8 | AT @lfog b

E 3R F,3 x3®IC® al O 3 & 1$b (I — EF) HHHUN (invertible) 8 | I
G=U—-EF)! ddRu i dd s @) I & (3) ?

(A) |[FE| = |I — FE||FGE]| (B) (I — FE)(I + FGE) =1

(C) EFG = GEF (D) (I — FE)(I — FGE) =1
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Q15 fabdt ¥t &= QUi (positive integer) n @ felT, AM AT fh S,,: (0, 0) - R,

=Y eor (L)

ERT URHING 8, oigf ot it x € R & foIT, cot™1(x) € (0, ) Gﬁ?tan‘l(x) = (—g ,g)
g| WY HYHI IS IAT (@) AI© (8) ?

(A) S1o(x) =2~ tan (225), Tt x > 0 F o

10x

(B) lim cot(S, (x)) = x, g4l x > 0 & foIg

(C) FHIIRUT S5(x) == BT (0,00) HTH A&
(D) tan(S,(x)) <5 , A n > 1 3R x > 0 & e

Q.16 fdt i Iy &A1 w = ¢ + id & foIT, A SifoTE fh arg(w) € (—m, 7], S8T i = V=1
g | A SifoTE {6 o 3R g Ut arafae Hwﬁ%ﬁ?arg(i—;) =~ P! Iqy HA arelt

it ey G=metl 2 = x + iy & o, HHd gH («, y) 99

x2+y2+5x—3y+4=0

RRYIg | FIFYTN AT IT @A) A T (3) ?

(A)a =—1 (B) af =4 Q) afp = —4 D) f=4
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s 4

e SYTSHMAT(03) U T
o TIH U HT IR U TIR-BUMHS YUl (NON-NEGATIVE INTEGER) B |
o TP U & ol IR Pl GV dTcl Tal Ul BT ATIS (MOUSE) 31R 3119 ThiF (ON-SCREEN) T3
TAR® PIUS (VIRTUAL NUMERIC KEYPAD) & TART ¥ IR & for RIfed M | aol &3 |
o Ud® Y b IR BT b (Y TISHI & IR &I -
quf 3 : +4 TG Had el QUI® (integer) B & 1bTT AT S |
YA 3b ;0 I Ul IR H |

Q.17 x € R & oW, GHIBHRT

3x4 —4|x*—1|4+x—-1=0

o qRfdd Tdl (real roots) P AT __ 7 |

Q18 TP BAYS ABC B, A MU 5 4B = V23, BC =3 3R CA =478 |dd

cotA + cotC
cotB

HIAF B

Q19 HAWNUF % v 3R w BAfady siaive (three-dimensional space) A gfeg
(vectors) % olgl u IR U A iy (unit vectors) % Sl Ueh ﬁ UR fHddd
(perpendicular) Tol g dyl

— i

u-w=1, v-w=1 w-w=4

gie YR Y<hdD (parallelopiped), fSiE®T Tty YoT€ TSR 4, 7 9T w gR]
fofUd g, &1 3Mad (volume) V28, 98 |38 +57 | BTHHE __ B |

END OF THE QUESTION PAPER
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U 9U8: IS 1

e IYTS H AR (04) T T |

o TP U & faU IR fddhed (A), (B), (C) 3R (D) AU TN § | 37 IR f[ddeul H ¥ ad T f[dbed
&1 Wl ST ¢ |

o TP UH chi?ﬂﬁngﬁw“rﬁ@r%"rwﬁwﬁdﬁm J B! gHT |
o Td® URH b IR DI HAih Y IS &b IR I -
qui i : +3 I Ryt e faded gt g T | |
A 3B ouﬁﬁélﬁlqdowﬂ%ﬁqmw%(a{uhwajﬂﬁd%ﬂ
B 3h  : —1 3 U IRl |

Q.1

U afHTR HIud & GBI UHM  (main scale) & FaY BIc YFT BT A 0.1 cm B |

IR UHM & 9 T G UAR & 9 4 ST 8| e feu e fomt & ot ok
&1 o afFIR Hierad &t 39 fRUTT &1 Ui & 9 gl UIGISL,d)FITU@%%| IEll
3R & 7 H =TT T uTsyics 39 fRUTT H18 T Uk 3 T &l Bieldd & gl

SFSl & d1F UhSH T OIdl 8| 59 Mo BT Yol AN 8§

0 HETUAET 1 3 FEEEAET 4
| &F | L] H|||I|H
R AT |||'||||||
0 FfAIT SAAT 10 0 =TT dEET 10
(A) 3.07 cm (B) 3.11 cm (C) 3.15cm (D) 3.17 cm
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Q.2 f%aﬁfé‘@qu—vwé‘b S, Udb mﬁﬂaﬁ RN & I (four step cycle)@fﬂﬁl_cﬂ
2| Y AP & SR I gRT ST BT S{TNY0T gRTT

V
(A)TROT 1 9T 2 H (B)TRUT | dUT3 H
(C) TUT 1 dYUT 4 H (D) TRUT 2 dYUT 4 H

Q.3 UH fA¥gd (extended) T B TH I (convex) O L; & M 10 em §R fog 0 R I@T AT 8
Y IAA AT T 10 cm Ul Uh 3Fdd (concave) OF L, @18, o9l f& fF & exfar man g
Gl dgl & g4 9B -U§T &I ahdl I (radii of curvature) 20 cm & a4l 3P AYdAAIP
(refractive index) 1.5 %I RS A A1 &1 Pl 3HId e (magnification) E?ITIT

L, L,

A
——

(A) 0.4 (B) 0.8 (C) 1.3 (D) 1.6

Q4 20 min P YUY el Th HRY AMHD (nucleus) Q H MBI-&T (alpha decay) 1 UTRIDHT
(probability) 60% & Ud SIeT-&F (beta decay) P UTRIGAT 40% & | MRAHH © ATHS!

HIIBAT10008| UsA TR G H O BH I hI-&T] BT T gR1T

(A) 50 (B) 75 (C) 350 (D) 525
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WS 2
3 Ts H di9 (03) U W™ (QUESTION STEM) © |
T TR W™ 9§ TS fd f (02) U 3 |
I U= &1 IR Udh AWITH® AT (NUMERICAL VALUE) ¢ |
I U & IR I Taldd el GBITHD A DI A3 (MOUSE) 3R 319 Thi (ON-SCREEN) TY31@
TR PIUS (VIRTUAL NUMERIC KEYPAD) & TIRT ¥ IR & [T fRIfgd ®IM WR g & |
o T TRATHS AF H &l ¥ AP GUHAd RIF 8, d YBATHS A DI GUHAd & & (02) RIHI ddb
ﬂ'ﬁ%’/ﬂfﬂﬁ P (truncate/round-off) |
o TP U & IR I b Y IS &b TR &1 -
IIU]C&W - +2 gfd dhad Yol GATHD T (numerical value) ﬁﬁﬂﬁﬁlﬂ@lﬂﬁﬁmwa\
T 3H 0 (T gH uRiRyfaai 7 |

Y 5 3R 6 P fow Uy Tawy

T\I$T;{E-ﬂ'l2[ (projectile) H1 IR (vertical) T 45° H HIU U 5/2 m/sﬁﬂﬁ@f']i&[q?
Ry T fag o T uafUd fharsars | U+ U&U-uy & I=dH fog IR I8 U&U &l SRIeR
YA H fAUISTa 81 ST 8| fAHTSH & 0.5 Y63 (second) SWRId Teh  HIT YW TR oFead -
FRAI8| T UFT, fAUSH & ¢+ e SWd YA IR, fog 0T x AR & R R Ran

gl A @R g = 10 m/s> §|

Q5 ¢t HIHAF g |

Q6 xPHIAA T
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Yy 7 3R 8 & fore uy W™y

e O flo@m mu aRagy @, Pt S dI P RR I S AT db o

SURId GUTRT TR 3MAM g, uC BI S5 |

S 10 20

SH TG © fora JuTE
(capacitor) UX Gﬂéﬂql uC ijk_rﬂ?ﬂ%l R SﬁQ R @Gh_s'%ﬂTGITHT% HTH JHT B

-—P\—»vvvw- ANAAAA
Q
T —— 1 uF B
Q7 g, BT GRHAT g
Q8 g, HIURHAI g
Uy 9 3N 10 & forw uy ™y

&l fomg 3O —Q 3R +Q/V3 x-THdd W HHM HA o (0,0) dYUT Th fog (2, 0)
R W g, o1 o o A SR 71 § | 39 Badsy xp-9Hdd R Bsar R 9yt fdyd v = o
HT Th JHAHT (equipotential) T §d1 & ORIHT b= (b, 0) 8 | TH TR DI TS A B |

Y
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Q9 R HIHM e g |

Q10 p HHA ___ HieXg|
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qul 3ich

&.3¢ &.

TG SR E (@) |
o ucucb W%W"&k gU fdmedl Y T

UH 9Y8: 9GS 3

e SYWS HDE(06) U T |
e UIH U & [T IR faded (A), (B), (C) 3R (D) [T T € | 39 IR fadedl H T U a1 U W 3t fawey

o TP U b IR P ﬂ_@llcb"l ﬁgqlkﬂ"ll @

Eg

[ 3h
BT 3P

&.qu ’3:

&

3R 3fch

. +3 Of¢ IR} fawed I8! § IR

Bl dﬂ{(dﬂ«i‘i’) Y Hef¥d fadbed (fdehedl) &l =T |

3HR BI:
- +4 Tf¢ $IT (W) Fel fddbey (adwedn) o1 g TrclT%\

dHdd diF fddbedl I g

fgded Ul fawheu § |

. +2 gfe, 9 a1 49 9 31U [ddhed 98! 8 uergchdm?fr

fddhed U Tal [ddhed @ |

- —2 3 HT TR H |

o IR gfe; fpeft e % R LGN fa®eT (A
Had fawed (A), (B) 3R (D) | T R +4 &Wﬁ’-‘l@lﬁ
Cbclc'1 ﬁw
Had faeed (A) a? D) T W +2 3 Al
Had fawed (B) 3R (D) g IR +2 3P e
FHad faded (A

e [9ed (B) T W +1 3 MHe],

$Hdd f[ddhed (D) 31;1-1 IR +1 3 foel™:;

) 3R (B B) I W +2 3 i,

) T R +1 3ich {7

3 fhdt fawedl & 94

. +1 9f¢ T AT a1 ¥ 3P [adhed ol 8 IRd Had U [ddhed Dl g1 7T g 3R AT 31T

TR |
famedl & g1 a1 § 3R &I I gU

-0 ﬂﬁ%@ﬁﬂﬂmmwﬁﬂ‘sﬁ T § (YT U= 3Rd o)
(B) 3R (D) TE! fabed & a9

iz Ut fddmey A1 g R (G{trr?rl;l?ﬂ AR T84 W) 0 3 He
IS &l G- UR —2 37 AT |

T, 3R
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Q.11 RETER, HM m 3R BSTR &1 Th dTAHR axd & GTHH Hg R ITqd e
o TId U &Sl 9 F T SITdT @ | YW 3R 9% & &1 &1 °gNUT qUNH (coefficient
of friction) u 8 | I & GOHH % BT AW g § AR g To@d R0 g | Tfe I
fo1 fohaal el 8, A FY A AP W) FYTII B (B) ?

(A)TH BITd FH R, a FTAASAT S 319 WA 81 R AR T8 Har g

(B) TfE 99 319 &, dl @0l @ BT HYHIH AF 2ug ©
(C) ¥ & TTY g1 5T T URHTU AL wmg BRI

(D) & Ucfell AR aret Whad 96 & o, o = — §RW

Q.12 3UacHid (refractive index) n, AUl n, & <& AIHHI Y & Th dls ch I T H
FETIaR @1 T 8 | ATHH n, Y UHI I T {0l A189H n, T HIU 9 TR HTUfdd
gl 8, I8l sind BIAM 1/n, ¥ UTST T 3¥® g | AF b IR &1 3Uac-id 1 3 |

R AdA eI (@) YT T8 (8) ?

(A) TG n, =n, 3l USRI DI fbr0r arg H Uaw Hft

(B) e n, <n, © o UBIY P! fb01 3idd: 3Uda-id n, didd ATHH H WRIdfdd gl
(C) TiEn, >n, 8 dl UGBTI &I fHI01 3fdd: 3UddI® n, ard HIH H GGfdd gin
D)TE n, =18 o UBTY DI fb01 AUGATIH n, I ATIH H WIafdd gl
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Q.13 UM M =0.2 kg I UH HU IRY H xy-JHAA & U fag (x = =L,y = —h) W
MR AE, W8l (=10 mdUTh=1 mo| I99 t=0 W BU Bl a =10 m/s’
& Fgd @l (constant acceleration)@fﬂdl@-ld) x—3& DI e A aid %'CITGIT?IT%J
qdfd—g & TIU& 6 o DIV Ha¥ (angular momentum) H?-ITWG-IT'ELUf (torque) SI
ShTs A HH: L3R Y URYING® | g 4, 7 3R &k HHM 4THD x, y 3R z-
feff w1 faumafi A sHe TfeR (unit vectors) B, S8l k= § xj | MEHIDH IT ()
HYT I B (8) ?

ATTT t=2 s a5 (x=1,y=—h) WUgddl &

(B)Z=2k, Od &V fog (x =1,y =—h) AoRdl &

(C)L=4k, 5§ HU fdg (x=1,y=—h) FToRdT &

i

D)z=k, 9§ B fog (x=0,y = —h) YR &

Q.14 YA Y HH N (A) HYF gIZSIoH URHIY] b WaTH (spectrum) b TR H I 8 (§) 2

(A) SR (Balmer) UM &l GrdaH 9yl AYdH dyiTeed] &I 3(JUTd 9/5 ©

(B) dTHY (Balmer) ddl UIRIH (Paschen) AUl i dé*la‘dﬁ CARCEIES]] (ranges)%
e 3oy (overlap) gidl g

(C) WTEHA (Lyman) S0 & qOIGRll AN (1+-5)2, 81d 8, S8l 2, 39 A0f
! AYTH dTee 8 U1 m TP YU ©

(D) TR (Balmer) aYT WRHT (Lyman) UMl &1 a¥ilGedl ! URTHI & He
KIGEIIE (overlap) Tol aidl &
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Q15 TH WY T AR H [ =2 Ampere &I YRT 98 ol o] Uh FUIAHR I0OF TS
(conducting rod), IR & THIT & 09 UiaRIY Bl JHEIR IdD Xl TR 39 DR

G T8 fb S Y0, R P JAMIR & | IR, B8 3R ¥d U gl &fdel JHdd R 8,
oI o © <=iTaT a1 8| UTHIeR Ia® 86 & of R AR U 1 cm dYT 4 cm D1 &3
R A9 t =0 W, T8 BS ¥l W T v =3.0m/s ¥ TdAA 8lal & ([T Q) |
G Xell & dId Th UiaRIY R = 1.4 Q dYTTh YTRA (capacitor) €, = 5.0 uF ®1 JUITHH
H SITIg] 999 t=0 UR, 9uilka ¢, 3FRRME g Fud o @) ouF
I B (8) 2 [y = 41 X 10~7 ST units R 1In2 = 0.7 Ao

I# m

1Eem

4 cm

(A) UToRIY R H YRT BT 3HUHIH HAH 1.2 x 10-6 Ampere BT
(B) UfRIY R H YRT T HUHdH AM 3.8 x 10~ Ampere BITI
(C) GYTRA ¢, TR A BT YHTH 8.4 x 10~12 Coulomb BRI
(D) FGYUTRA ¢, TR 3T BT HYHTH 2.4 x 10~12 Coulomb BT
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Q.16 UMl ¥ U} Th dTHIHR AfcId H1 dd EATER g1 I8 Add] 6 = 45° B & TS

R

RR ragad 99dd IR T Fad @R« ¥ e1d &I e & 9d W\l 8| AT & da

R fagafl 1 MR 2 WIEHHY: P, 3R P, 8| AW P g = (P, — P,)/(pgd),

S8l p UMl &1 99,  d Al &1 ARG o dUl g o vl g | Mg H J &
(W) FYTIA 8 (§) ?

(A =0, Sd a=g/V2 (B)f >0, Od a=g/V2

1

QB =", & a=g/2 (D) ==+, 9§ a=g/2
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U 9Ug: WS 4

e TYTSHTA (03) U3

o UJH U BT IR UH TR-FBUMHP YU (NON-NEGATIVE INTEGER) § |

o UID U P [o1U IR Pl G dTcl ol QUi BT ATSS (MOUSE) 31R 3{19 i (ON-SCREEN)
gg3d JHR® HIUS (VIRTUAL NUMERIC KEYPAD) & UaNT ¥ IR & fog [RIfed RIM | ol &Y |

o UdD Y b IR DI b (A9 IISHI & IR 81 -

qul 3 . +4 qﬁqumh?(integer)ﬁpaﬁfmﬂm%|

YA 3F 0 Y gRIRIfTTi H ||

Q.17 GHHAM 4 amu Pl Udh HeAP[-DHU[ (alpha-particle) d Udh Hd?laﬁfa(singly ionized)
JehR 3T (GTHM 32 amu) AR H fRMAERIT A8 T HUfIHT (potential) V I
AR IR T UY THTHAM 1T &7 § ToRd o fordd! G2 SNl & a7 & dadd
gl SUATH Y AHI-HUI d JobR T HUR: 7, Td r, DI ASAIS dTell JATHR
FeMN A gAA S| U rg/r, HIAME BN
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Q.18 FHHM M dYT dHTs ¢ B! T Udall 88 U &fdsl dd A fag 0 I oRA a1 T RR
SR e b URd: YOI o3 o [ WA 8 | SHAM M YT AT a/4 DI TH gdal
JaipR & I T B W IYD WA RR Y a/4 R W AR LRI (pivoted)
fopar a1 g, O 98 3199 3HedleR 3Mef o URa: YulH &3+ & e a8 A o b
B3 AR [$%F aFI BT THIHM - &, 9YT T & IR aHi afds 38d 8] T R’R
U&ih fhdl &0 © Bl HIUIR AT (angular velocity) Q ¥ TUT [S¥h HI HIUINT AT 4Q I
gU ®Hd gU UIdT § | 39 e &1 I [aT (angular momentum) forg 0 & aik:

(”azﬂ)n% n®ITHMA R

48

Q.19 TH B¢ & I T Falfdd (evacuated) §S WG A & Hg UR 1@ AT 8 | AM, Tdd
BT dIUHM 0 K U 3{HRI&d (maintained) 8 | THI t = 0 TR 9% &1 ATGHT 200K B |
IPIAUHAAt =, W 100K dUTt =¢, TR S0K BISAIg| axg dYUT T P TG
HTOIHT (ideal black-body) A | ¥ Pl ST &HAT (heat capacity) dTgHM TR AR

TR PRI ® | U ¢,/t, BTHHE B

END OF THE QUESTION PAPER
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