A

. ' U= HUg: TS 1
39 TS 7 BT (06) U T |

UAH U9 & forg AR faswed (A), (B), (€) iR (D) R § | 37 IR fawredl & Q Usp a1 Tah | 3iftre faded

TG IWE @) |

T® TR & o 3T 5T fawed! & & 98t S@W) I Jaiftd fawey ([davedh) &1 g |

TP U P IR BT Jeib 19 AT P IR BHT:
gul sis ;44 TS HId (@AR) Tl (b (dhedh) o g1 115 |

3MfRAF 3 : +3 IS IR fadhed T § WReg Haa 34 fawedt &1 g
SR 3 +2 A A AT A W i ey et € WReg Fad <l fawed! & A1 a1 § 3R gl A

gU 3oy TEt fipeu § |

fRIH 3 - +1 I AT S AP [y Tt § TR Had U [dded ! I T § 3R 1 gl

faded T W5t fdwed ¢ |

REHF ;0 uﬁwmﬁw?q@ﬁwwwwwﬁﬂ%ﬂ

U 3iH - —1 =g gt

|
JaTeur: Tfe frddt u=a & fore ad faeed (A), (B) 3R (D) U8l fdwpeu €, ae

$Had fadbed (A), (B) 3R (D) - W +4 3 T,
$Had fadbed (A) 3R (B) T WR +2 3ie fArei:
$Had fadbed (A) 3R (D) T WR +2 3ie Al
$Had faded (B) 3R (D) T | +2 3 T,
&ad fdbed (A) A4 W +1 3iep fHT;

&dd fdbed (B) - UR +1 3idh Al

&Hdd fdebed (D) - R +1 3ich Al

DIz W fadwed 71 g WR (3T U= SIaRd | W) o&mﬁéﬁ 3R

31 for il fdhedl o Ao Dl - UR —2 3icb il |

TE |

Q1 3ifNfHaT 3 HH S T IATE o-SRTH (o-xylene) TMEM TBE@) B(E)

(A) (B)

1. NaNO5/HCl
Me 273 K

Me
NH, 2. CuCN @
3. DIBAL-H Br
then HzO"

4. N,H,, KOH
heat

(@) (D)

1.i. BHg
Me  ji. H,0,, NaOH c
@/

2. PBrg
3. Zn, dil. HCl

1. Mg, COz, H3O+
2. S0Cl,

3. H,, Pd-BaSO,
4. Zn-Hg, HCI

1. O, Zn/H,0

2. NoH,, KOH, heat
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A

Q2 fufafed sfufrel & ey & Rt 98 e 3@

Q3

V
Bl‘2 ‘ 1Q CHC|3 ls

_ PhCH, . P 2 H.. Pd/C R KOH foul smelling
i. KMnO, light 2
KOH, heat
ii. H;0"

1. NH, W

_ U
2. heat

(foul smelling = gTferger)

(A) Q = KNO>, W = LiAlH (B) R = SSIFRAH (benzenamine), V = KCN

(C) Q = AgNO;, R = BAeHHH (D) W = LiAlH4, V = AgCN
(phenylmethanamine)

H= few arfifspar & forw
2X+YE>P

3ifiifopan a SF = [X] © | X & <) TSl 1 ¥ & Ueb Hiel b W1 el bR 1.0 L farerg
ST AT | 50 s WR, AfHfhar [HOTH-yY &1 0.5 A o1 | it & fore 98l &ud
HE)

QU HX: In 2 = 0.693)

(A) STTNfRaT BT o1 FRRRIP, & 13.86 x 107+ s B |

(B) X @I 3T (half-life) 50 s B |

(€) 50 s TR, —% = 13.86 x 103 mol L' s~

(D) 100 s TR, —% = 3.46 x 1073 mol LT 5™
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A

Q4 298 KW S HIAD sadg\ls fdYd (standard electrode potentials) AT

Q.5

Pb2*/Pb -0.13V
Ni%*/Ni -0.24V
Cd?*/Cd -040V
Fe’*/Fe -0.44V

0.001 M X2* 3R 0.1 M Y2* aTd U faera & 41g IS X 3R Y HI FET 7T (298 K
IR) 3R AAH AR GRT SIST 7T | S HRUT X o T | X 3R Y FT T JaIoH,
HA, B(E)

(e . 79 R, R = 8314 J K" mol™,
IS (Faraday) RIS, F = 96500 C mol™)

(A) Cd 3R Ni
(B) Cd 3R Fe
(C) Ni 3R Pb
(D) Ni 3R Fe

BRG] %Wﬁlﬂﬁﬁfﬁ:ﬁm (tetrahedral) ffd &t 3'521% % a‘r@) %(%)

(&= % py = |a|§3|:|,
Fe, Co, Ni 3R Cu o UHTY] ShHid TUTHH 26, 27, 28 T 29 )

(A) [FeCla]" 3R [Fe(CO)4]* (B) [Co(CO)4]" 3R [CoCla?>

(C) INi(CO)a] 3MR [Ni(CN)aJ- (D) [Cu(py)al* 3TR [CU(CN)]*
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N IEW
Q6 WIRBRY (Phosphorus) & 3TRISN (oxoacids) & R H Tal HYU 8(8)

(A) TH T TR, H3PO3 AT (disproportionation) AT R & H3PO, TR
PH; ST | |

(B) STqfdh H3PO3 3URTI® HRF (reducing agent) ST SII8R PR Johdl &, H3PO4
81 B bl |

(C) H3POs TP UHERY (monobasic) 31'131'%|
(D) H3POs H P—H 3¢ T H URHTT], T H SMifohd (ionizable) T8l 81T |
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A

TS 2
39 TS H i (03) U= W™ (QUESTION STEM) & |
TS T T T fd & (02) T4 B |
TS U BT IR U GBATHS AT (NUMERICAL VALUE) ¢ |
TS U & IR J eI Tt TS A B HIS (MOUSE) 3iR 3T BB (ON-SCREEN) Tf3rd
TR PIUS (VIRTUAL NUMERIC KEYPAD) & JNT § IR & ford FRifed M IR o &1 |
o G TS A 1 &1 F S SR RIF 8, A SSAHD HH DI GRS P &F (02) R 0P
ﬂ'ﬁ%ﬂfﬂﬁ P (truncate/round-off) |
o UIH URA & IR BT i (19 TSI & IR BHT :
EUTW . +2 If bad gl BATHD A (numerical vaIue)HﬁﬁW@ﬁWﬁEﬁWW@
YD 0 3T gt aRfRufeai |

Uy 7 3i¥ 8 & Qg U™

Uh ?ﬁ?f THERIY 37 (monobasic acid) ®1HHNd AR dradwdl (limiting molar conductivity)
298 KR 4 x 102 S cm? mol-' § | 298 K TR, SW3MEA & STei1g faewH & fagio &1 7l o § 9UT AieR
ST (molar conductivity) y x 102 S cii2mol-' § | 298 K TR, T § 20 TAT a0 WR faaaq
! AR AT (molar conductivity) 3y.x 102 S cm?2 mol-' Bldit § |

Q7 a®HAE__ B

Q8 y®HHA__ 7|
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A

Uy 9 3R 10 & e uy W™

X g Sn @1 HCl & T1Y SThaT, AFTHG: (quantitatively) Td @@l ST ¢ | HCI & SRest AT &

IURRTT H 39 @90 &t T} AETL y g ARCIdoiA (nitrobenzene) & Ty SAAfHAT 8H TR 1.29 g
ST TqUN §dT § (HEHTHT:) |

QW ®X: H, C, N, O, Cl 3R Sn & HITR S@HM! BT A (g mol™! H) JUHH 1, 12, 14, 16, 35 3R
119).

Q9 x®HA__ B ,

Q10 yHIAF__ g

Y 11 3 12 & fore uy ™

T Ufday (5.6 g), S8 8T 8, 3= a9 HCl & guld: gidax 250 mL &1 U fdaa- §49d1 § | 39
fIT & 25.0 mL & AT T 3fdg & Uga- & el 0.03 M KMnO4 fae= &1 12.5 mL &Td

8| 250 mL faea # Fe2* & HIdl & WA x x 102 § (FeCl, BT Y01 gra-1 HIHD) | wfdesl & A
qile ! AT goH & AR (by weight) y% § |

@M o fada # KMnO, Had Fe?* & A1 g1 ififohar axar g |
JUGRT B gl BT AR GTHM 56 g mol ™)
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VAR

Q11 x®AF__ B

Q12 yHIAF__ g

U= HUg: ©S 3
o SUTSH T (02) TG & | TUD 3THE W AR ¥ (02) T=A G |
o UAF U & W AR fawed (A), (B), (C) 3R (D) RT T § | 37 R fawved! & § baa ta
faered g1 W8l IR B |
o TS YA & fo U U faswedt & § U8t SR ¥ Wefid fasey & g |
o TAD U & IR DI Gih Y TS &b 3R §R1I -
Tt i - +3 Ife Rt 98! fadeu S T T 5 |

qHE  : 0T IS o ey Tt o T 8 (3l U Srgeikel )
FOSE -1 3 W URTRIRRN | )

ITE 1

TS 3AEY dre- & e fidq Soif &) AT € a8 I ey S0 I IAId Solf b
AR & SRR Eﬂ?ﬁ % | T 3 ﬁ, Uh Y & TuiY faga (homolytic cleavage) & ﬁ*l'q
T Sort et § I e faaer et (Bond Dissociation Energy, BDE) T 3§ UdddT
(Bond Strength) Wﬁ%| Y B s- TN (s-character) aﬁwﬁw (radicals) & fRRAT T BDE
U Siclt 8 | TTHId: BT 3MEY (shorter bond) SATET HSlgd TS BT § | TS TS DI
BDEs Tl &t Tt &:

m f'\ () [ ) 1
HC-H(@ — > HC(g) *  H(g) AH°=105 kcal mol

cl—cl(g — cIo)

+

CI.(g) AH° = 58 kcal mol?

+

HsC-Cl(g) —>  H4C(g) cl(g) AH° = 85 kcal mol?

H-Cl(gg —> H@) + (@) AH° =103 kcal mol?
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A

Q.13 ™ (Column) J H C-H 3T&¢T (shown in bold) T ™ (Column) K § fT 37d BDE
& 91y TSI WA ©

™ J T K
| BDE (kcal mol™)

(P) H-CH(CH3)2 | (i) 132

(Q) H-CH2Ph (i) 110

(R) H-CH=CH | (iii)) 95

(S) H-C=CH (iv) 88
(A)P—iii, Q—iv, R=ii,S—1i B)YP-i, Q—ii, R=iii,S—=iv
Q) P-iii,Q-ii,R=1i,S=iv (D) P—ii,Q-1i, R=1iv, S —iii

Q.14 o forfaa aifwfepan,

light ,
CH,(9) + Cl,(@) ——» CHCI(9)™+. HCI (9) (light FIATS TPTY ©)

& fore 95t HuA §

(A) URYHA U< (initiation step) SeATET (exothermic) % AH° = =58 kcal mol™ %ETQH

(B) TTRUT UG (propagation step) A wnfia 'CHgWWWN (exothermic)
8, AHe = -2 keal mol™' & 1Y |

(C) TR UG (propagation step) H RMMHT CH3Cl BT T3 SHSHRIY (endothermic)
2 AH° = +27 kcal mol™ %W?H

(D) AR SHET&U (exothermic) 8, AH® = —25 kcal mol™’ %‘v’ﬂ?ﬂ
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A

TG 2

K3[Fe(CN)s] P! dTSl SR T FeSO, o faea & A1y JHUTHAT SR TR Uh °AT HIdll 3faay
Idfed BiaT 8, SR e=igd &' (Turnbull's blue) B8 8 | Ka[Fe(CN)e] Bt FeSO, faTa & amy
Wﬁ‘{ﬁﬁ?‘s’@f &m@rﬁrﬁa{f\maﬁ@rw@o—dmm (precipitate) X Idifad gidr
g, Sl ga1 § Il & §¢d Ol § | FeSO., & faed # NaNO; &I flIe™ & UgIq , I el &
FTS3T ¥ W5 H250, @1 6k iR STa IR TH 41 a9 (brown ring) ST § |

Q15 3EAUX?T
(A) Fea[Fe(CN)e]3 (B) Fe[Fe(CN)s]
(C) KoFe[Fe(CN)e] (D) KFe[Fe(CN)e]

Q.16 mﬁ@ﬂﬁﬁ,mﬁﬁ%aﬂﬁ(brown ring)m%,ag%

(A) [Fe(NO)2(SO4)2]*- (B) [Fe(NO)2(H20)4]*"

(C) [Fe(NO)a(SOa)2] (D) [Fe(NO)(H20)s]**
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VAR

s 4
A TS A (03) T |
TA% YR BT 3TN Udh AX-BUIMHD UITH (NON-NEGATIVE INTEGER) ¢ |
TA% U & foTE STR &1 g a1 gt Quifeh 1 AT (MOUSE) 3R 319 W1+ (ON-SCREEN) T3
TAR® PIUS (VIRTUAL NUMERIC KEYPAD) 3 TRINT § IR & foTe fafed ®IF R gl Y |
T U & ITR BT Hedich (g TISHT & TR 81T -

quf 3@ D44 @WWW(integer)ﬁﬁWW%l
Y Sb  : 0 3 gl uRRRfeEl H |
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A

Q.17 ST He cwifar mar B, 3Rl T &1 U AId, 900 K T, &I I<HHT UhHI (reversible
processes), I & g I, ﬁEﬁWﬂ\_ﬂ?ﬂ% | gfe 19 & gRI S ushH! § foram T rd
RIRE, A In2 PIHA__F|

2250-[---0 (p, V)

S !
R 11
450-F---
(P2, V3) (P2, V3)

S (J KT mol-Y)

( U: 3R STl (internal energy), S: U E:If“ (entropy), p: ald (pressure), V: 3-Id
(volume), R: g fRadie (gas constant) )

(foar mar R 3T R T & Hieliy ST (melarheat capacity at constant
volume), Cy,, BTAMZR T)

~

Q.18 TF o P UH GICTAH (He) TR 330 nm RIGH (wavelength) dTdl T Hieid I
AN FHRaAT § | I WIS P TN §1e; He TRAT F AT H ggad__ cm s
g

(ﬂﬁ@raﬁwuﬁ'&h (photon) &mﬁﬁﬁﬂm% qd T (momentum) W&‘Iﬁ?@?ﬂ% |
IR HY: Wi Fadie (Planck ¢onstant) = 6.6 x10734 J s, SIS BT (Avogadro
number) = 6 x10%% mol~!, He. &1 HITR STHM = 4 g mol™)

Q.19 ClO, FT 3fSlHT 3TUeH (ozonolysis), TR &1 TH 3HAISS MG Bl § | 5
&ﬁ’aﬂ@ﬁa@ﬂqﬁ 3T STRIBRUT TRAT (average oxidation state) _%‘ |

END OF THE QUESTION PAPER
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A

TS 1
39 S 7 5% (06) U 3 |
ga?w%%mwﬁm(m, (B), (C) 3R (D) fRT TN § | 37 IR faswedi T ¥ Usp a1 T | 3iferep fadey
SEN I
Td® U= & fore faU gT faded & 9 8l SRS ¥ Yafid fawey (fawed) &1 gy |
TP U P IR T Ui (9 ol b IR BIT:
quf 3fs - +4 Tf Had (TR Tg! fddwed (dded) S AT TR |
3 3ih - +3 TG IRI ey Tl § UReg bad il [abed] Bl AT TG |
3R oich - +2 TS o a1 oI ¥ 31 fahed g1 § IR Ppad al [adbedl I A1 T & IR a1 g

g faswen W6l fawea § |

3ifRIe 3 : +1 IS al AT al F 3 [Iehey TGl § TR Pad e fadbed Bl g1 71 § SR A1 gl
fawey ue et fadweu g |

R U%ﬁﬂﬂlﬂﬁwﬁ:@ﬂmw%(ﬂﬂﬁw&ﬂﬂﬁﬁéﬂ

BUSG -2 I Kl

|
JaTeRr: gt fordt v & forw dhad fasey (A), (B) 3R (D) I8! fapeu & a9
$Had fadbed (A), (B) 3R (D) - W +4 3 T,
$Had fadbed (A) 3R (B) T WR +2 3ie fArei:
$Had fadbed (A) 3R (D) T WR +2 3ie Al
$Had faded (B) 3R (D) T | +2 3 T,
&ad fdbed (A) A4 W +1 3iep fHdT;
&dd fdbed (B) - UR +1 3idh Al
&Hdd fdebed (D) - R +1 3ich Al
aﬁélﬂﬁwmzﬂﬁu?(a{uhw&aﬂﬁﬁwﬁmo%ﬁéﬁ 3R
31 Tl fdhedl o Ao Dl - UR —2 3icb il |

Q1 HHE @i fb

Sy = {GQ, )15, j, k € {1,2, ...,10}},
S, ={(, ) L<i<j+2<10, i,j €{12,..,10}},
S;={(,jkxl1<i<j<k<l ijkle{l2..,10}}
3R
S, = {(i, kD, j k3R (1,2, ...,10} H ¥ (distinct) 3/99al (elements) %}

e r = 1,2,3,4 % o0 = 5, T 5 @94l & TAT n, 8, 99 G FU A SH
@) IAAE (@) ?

(A) n; = 1000 (B) n, = 44 (C) ns =220 (D) % = 420
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Q.2

Q3

Q4

N\ IEW

& FAYS POR R IR ST fSd P10l p, @ 3R R & TRLW (opposite) Y3 &1
TR U p,q AR+ 8 | T T FUA F I SH AT (@) A § (8) ?

2

(A)cosP = 1-— L
2qr

(B) cosR > (q_r) cos P + (%) cos Q

p+q

(C) ﬂ < 21/sinQ sinR

sin P

P
(D)Zlﬁ'p<q3ﬁTp<r%,ﬂacosQ>§3'ﬁTcosR>§%

T o fb £ [—E,E] — R T U1 Add B (continuous function) g fb

FO) =1 R [} f(B)dt =0
AT FUNATIAPTITT @A) T T (@) ?

(A) THIHRUT f(x) — 3 cos 3x = 0 BT HH A HHTH g (0,5) A8
(B) WHIHRI £(x) — 3sin3x = — = ww%wwga(o,g)ff%

x [} f(Dat
1-ex?

sinxfgcf(t)dt
T oxz

-1

© lin

(D) lim

x—0

foelt oft arafaes TRersft « 3R g foft, w1 Wi % y, 4 (x), x € R, 3
gHHIT (differential equation)

-1

d
% +ay =xef*, y(1) =1

WW%IWW% S=ep®): a,p € R}%lﬂaﬁ'ﬁqﬂ:ﬁ(functions)ﬁ@
ﬁﬁmW(set)Sﬁ% (%)7

W0 =Eem s (oo

B f@) =-Ze*+(e+3)e

®

Of)=2(x=3)+(e=%)e

2

O f @) =5(G-2)+(e+5)e™

2
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Q5

Qo6

A

A Afore fb 0 ga g (origin) € YT 04 = 20+ 2 +k, OB =1 — 2j + 2k IR,
fpdf w1 > 0H oW oC = 2 (08 -1 04) ¥ | T2 [0Bx 0C| =2 8, a9 5 Bl A
JHTA @) TR 3) ?

(A) OC BT 04 TR g&yq (projection) — % %
(8) AT 0B 1 &I 2§
(C) YT ABC HT &5 2 ©

(D) I HGTGﬁ (adjacent sides) 04 3R 0C 91 AR ﬂﬂﬂﬁ (parallelogram) &
fq@ T (diagonals) & &Td &1 I 1T (acute angle) % g

T ifore fob TR (parabola) y? = SxﬁEmﬁmﬁWW%|W?ﬁﬁm
o p = (—2,4), IRAA MNP £ WR @ 3R ¢/ T i (distinct) &g &
WﬁPQ 3?NPQ’, E W@Qfmﬁ (tangents) % | WW%EﬁW (focus) F
g AW AP I @) U 3.(R)?

(A) FIYST PFQ TP THBIVT YW (right-ahgled triangle) §
(B) Byt QPQ’ T THAIUT Bl &

(C) P 3R F & S B 2 5V2 8

(D) @ 3R Q' &1 fid aTehl W W F fyd &
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A

s 2
3 TS T I (03) U= T (QUESTION STEM) ¢ | >
TAH U W™ I TSI & (02) UH 3 |
YA$ U &1 IR U GBI P AT (NUMERICAL VALUE) ¢ |
TS T=A & IR I a1 ol SATHD A D] TS (MOUSE) 3R 31 ThIA (ON-SCREEN) T3
TAR® PIUS (VIRTUAL NUMERIC KEYPAD) & W & IR & ol Fifed RIM IR gl &1 |
o i TS AF H g1 ¥ 3% qRHAd R, O TATHS T P GAA & af (02) RIF db
ﬂ'ﬁé’/{[?qﬁ P (truncate/round-off) |
o TS UL & IR BT Hidh Y Tl & IR 811 :
QUi i : +2 TfS Had el GBS W (numerical value) BT & Taiferd R & ol fa1 T | |
3B 0 g [ gRiRRfE 7Y
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A

Uy 7 3R 8 F e uy ww

EﬁﬁRz{(x,y)E R x R:xZOGﬁTyZS4—x}WﬁﬂWW|W?ﬂﬁﬂﬁ??ﬂﬂlﬁﬁ
HT Hd (family of circles) & Sl R T fdfdP § 3R fSH® F% (centers) x-318f TR fRyd § | 7F o
fo 7 o faemm oot & Tew Sifie o ot g1 &1 ¢ 9 Fofud fosar S 8 | 9H «ifoe % (a, §)
Ueh U1 fig & O8T g1 ¢, I%5 y2 = 4 — x DI A1 § |

Q7 FcH B BIAA__ 7|

Q8 oHAF__ T

U 9 3R 10 & fore usy T
AH AT P £ (0,00) > R 3R £,: (0,0) - R,
X 21 -
= [[e-pat x>0
0 Jj=1

3R
fo(x) =98(x — 1)°°&600(x — 1)*° + 2450, x >0

'&"IT[UP\W-I'@H % GETW b} ?FTTJTW (positive integer) n 3R IRAfd® JEATait ai, ay, ...,y &
1T [T, ai, ay, ay, ..., a, & UGS & 0T HIAT g | A A fob m; 3R n,, HAE,
3R (0, ) ﬁtb_cﬁfi, i = 1,2,%%%1[ (local minima) ﬁgaﬁaﬁﬂw B'ﬁTRI'Fﬂ'q
3B AT (local maxima) ﬁgﬁaﬁmaﬁﬁxﬁamﬁ%

Q9 2m, +3n, +mn, Wrﬂq_%|

Q10 6m, + 4n, + 8myn, PITHA __ 7|
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A

Uy 11 3 12 & fore uy ww™

A ST 6 g: [2, 2] - R,i = 1,2, 3R £: [, ] - R B € b, Wit v € 2, | B o

91(x) =1, g(x) = [4x — 7| @Tf(x) = sin?x

3
3?1'[
Si=ff(x)-gi(x)dx, i=1,2
s
&) oRIR FT |

Qll L eprHM __ 7]

Q12 ®Egmrom_ g

T2
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A

s 3
o YIS HTN (02) ITVE ¢ | TP 3T W ARG &Y (02) TH T |
o TIF U & AN TR faded (A), (B), (C) 3R (D) AT T § | 37 IR faded! & ¥ badt U faded gt
g I T |
o UAD U & oY U gU fadedl o & 5t STR ¥ Hafd fdded o gAY |
o UAH U & IR BT Ui (Y TSI & AR 81T -
quf 3iep . +3 Tfe b e fApey g T B |

LEAHE  : 0 R BIE o ke TG g T R (st v SR B)|
BT 3 - —1 3= gt uRfRufaai & |

TG 1
T eiifore o

M={(x,y) € Rx R: x?+y2&.7r?}

SEES 0%|§Uﬂ?|'\’ It (geometric progression) a, :271_;,71 =1,2,3, .. R fdaR Hifow | {19
AT 5, = 0 3R, n > 1 F R, 77 AT 7 5, 37 5 F T4H n UGT F TN B Foid
B8 | I AR b, n > 1 & R, ¢, 39 30 I Ffid &1 & et 3% (5,_,,0) W Rua
2 3R BT (radiius) a,, B, 3TR D,, 39 I P! FRefUd Rl § BT % (S,_4, 5,_,) R RUTZ 3R
ﬁ\_ﬂTan%|

Q13 3g M W R B e Qs = 22 8| W TR b &k S @t ol ¢, b1 e

g M & e faemm & | i oifore {6 1, 39 & gl & 0 3 il 1 HTAHaH JuTiad
IAT (maximum possible number) %, ISEEE] ﬁ’sﬁ it qd W-gi—l\{ CARC G '_‘lﬁ
FXA g | TS

(A) k+ 21 =22 (B) 2k +1 =26 (C) 2k+3l=34 (D)3k+2l=40

O 3 v w faer #re foreds forg - = G202 3 S et ol o, @ e S &
IR faTAE § 7

(A) 198 (B) 199 (C) 200 (D) 201
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®
N\ IEW

AF AT TF 19,:[0,00) > R, 1,:[0,00) > R, £:[0,00) > R 3R g:[0,00) > R T B g [

f(0) =g(0) =0,

3G 2

Y, (x)=e*+x, x=0,
Y(x) =x2—2x—2e*+2, x>0,

feo = [7(tl—tDe dt, x>0

gx) = foxzx/fe‘t dt, x>0



https://aview.in/
https://aview.in/

A

QL5 MY HYNHAPT I TGS ?

(A) f(VIn3) + g(VIn3) = ;

B)UIH x> 1P A, TH T« € (1, x) TR /RS T v, (x) =1+ ax 8

(©) I x > 0 & TG, Teb TN 5 € (0, x) AT & Foreh 1Y, () = 2x(yu () - 1) ®
(D) 3feRTeT |0,2] & f Ueh qeHIH BT (increasing function) 8

~

Q16 MY HYANI A AP IITTR ?

QIR x>0H AT v, (x) <1
B) T x > 0 AT, ,(x) <0

© It x € (Oé)%ﬁfq ftx)=1- e™*’ —§x3 +§x5

(D) It x € (O%) & forg glx) < §x3 —§x5 +%x7
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A

s 4
o YGS AT (03) U T |
o UAH U BT IR U TR-BUITHSD YUITd (NON-NEGATIVE INTEGER) ¢ |
o UAH U & AU IR B! G a1 Ja! IUTich BT AT (MOUSE) SR 3T W1+ (ON-SCREEN) T3
TR PIUS (VIRTUAL NUMERIC KEYPAD) & TN § IR & ford Fifed M )R oo &% |
o UAH U & IR BT Ui (Y TSI & IR 81T -

puUccy T +4 @WWW(integeoﬁaﬁWW%l
IR SE 0 3 gt uRfRUfei F |

Q17  UH ISAT B! WY (set) {1,2,3, ..., 2000} ¥ TSI (randomly) TAT ST § | A
IS o5 p Tt TR TR & 3 BT IO (multiple) SHUAT 7 BT IO i 1 YT
(probability) 8 | T8 500p HTHAM __ 3|

Q18 o < & £ EHqd (ellipse) = + 2 = 1 $ e@fdid | £ TR fopsht oft o fort faiged
P,Q @?Q’%W,WW%M(P,Q),P GﬁTQ\aﬁmﬁaﬁm(line segment)
&1 AAfeg §, 9UT M(P, Q"), P 3R @' &I fdN aIa TaRds &1 Afdg | | 56 P, @ 31R
0', E IR gRafdd 814 I8 § a8 M(P, @) SiR-M(P, 0") & &1 & 3ifreras Tuvifaa gt
__ %

Q19 foa +ff aafa® T x & o A1 o i [x], x T HH AT x o SRR HeTH TN h
(largest integer) CARERIGEThIE | afg

10
10x
I=Jl’ ‘dx,
x+1
0

dI9I HTHA __ T |

END OF THE QUESTION PAPER
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A

U 9U8: TGS 1
39 S 7 5% (06) U 3 |
ga?w%%mwﬁm(m, (B), (C) 3R (D) fRT TN § | 37 IR faswedi T ¥ Usp a1 T | 3iferep fadey
SEN I
Td® U= & fore fau gT fadedl & 9 W6l SRS ¥ Yefid fawey (fawed) &1 gy |
TP U P IR T Ui (9 1ol b IR BIT:
quf 3fs - +4 Tf Had (TR Tg! fddwed (dded) S AT TR |
3 3ih - +3 TG IRI ey Tl § UReg bad il [abed] Bl AT TG |
3R oich - +2 TS o a1 oI ¥ 31 fahed g1 § IR Ppad al [adbedl I A1 T & IR a1 g

g faswen W6l fawea § |

3ifRIe 3 : +1 IS al AT al F 3 [Iehey TGl § TR Pad e fadbed Bl g1 71 § SR A1 gl
fawey ue et fadweu g |

R U%ﬁﬂﬂlﬂﬁwﬁ:@ﬂmw%(ﬂﬂﬁw&ﬂﬂﬁﬁéﬂ

BUSG -2 I Kl

|
JaTeRr: gt fordt v & forw dhad fasey (A), (B) 3R (D) I8! fapeu & a9
$Had fadbed (A), (B) 3R (D) - W +4 3 T,
$Had fadbed (A) 3R (B) T WR +2 3ie fArei:
$Had fadbed (A) 3R (D) T WR +2 3ie Al
$Had faded (B) 3R (D) T | +2 3 T,
&ad fdbed (A) A4 W +1 3iep fHT;
&dd fdbed (B) - UR +1 3idh Al
&Hdd fdebed (D) - R +1 3ich Al
aﬁélﬂﬁwmzﬂﬁu?(a{uhw&aﬂﬁﬁwﬁmo%ﬁéﬁ 3R
31 Tl fdhedl o Ao Dl - UR —2 3icb il |
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Q.1

Q.2

A

YR W YT T8 L Pt U &fdS (horizontal) THTHM & (uniform beam) & U
RR 3 @R PR & Td fog 0 W BIAfbd  (hinged) T T 8| ST BT geT
RRT P U URGH 3T (inextensible) SRIY U] | SRIBIGWIRRT Q, fago
T LSATERIYG| AP RR P oW YR HTTH e ST ¢, ol o H g=ifan
TR | o YA (scale) F STER 8T 8] SR} 3if¥iehad a1 (2vZ)w 8T R Fehell
g FEdIeR @) ST (®) 2

P

1
L .aW

SONNONNNANNNNNNNANNY
) Q

(A fag o R T ufaforan 9@ &1 SHeaheR gem, o ;R R T8t axar g

(8) fog o M A ufafbaT sa &1 &S 9, = 0.5 & [T, W & RIS §
(CQa= 05 & USKAATT 2w B

(D) TG @ > 1.5 @, d SRI ¢c S

U @ Q;ﬁ?r(source)Wﬁu@WﬁL%W@NW(pipe)% Qﬁ@?ﬁ\’:ﬁ?
e 8, 3R 3R (frequency) f, BT g oI HR T §| UISY BT IR BR §g
g a'rqff%aﬁaﬁwi%r v &Il W@ﬁ%@rﬂqﬁ—[ (fundamental frequency) f, g fg
g ie: BV L) | fs & fob g (A1) (combination(s)) & o, TET W ugwdzl CINIREIR]
3T (resonance) P2

(A)u=08v3Rf = f,
(B)u = 0.8v 3R £, = 2f,
(C)u=08v3R £, =05f,
(D)u = 0.5v 3R £, = 1.5f,
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Q.3

Q4

A

RS, T H P ®me =600 g Uo7 g iR & o R &1
3UIIP (refractive index) n, 8 3R T R & MY W &1 UIHF 7,
(n, = ny) g oildn, =n,=n=15 ® a9 3Muad W(angle of incidence) i G
e 4 ferar S ® o smufad v &t faon &1 fa=am (deviation) =ga9 g |
W, nlznﬁﬁT n2=n+An(G|_Elsf An<<n)ﬁ@-|ﬁfﬁﬁﬂﬁ W(angleof
emergence) e =i + Ae S e FE®EYE Ao IN(E) T8 e (8)?

(A) ST (radians) T Ae & AM An T 3ifiE §

(B) Ae, An P JHIIUT &

(0T An=28x10"3 B, AAeBHAM 2 3R 3 ARFSTT (milliradians) &
a9 g

(D)X An = 2.8 x 103 BydMae FTAM 1 3R 1.6 IS T F AT g

T ifddw ARMS B S = (E x B)/u, A IRUING fFar g, el fagya &=
(electric field), B THEDHIT &F (magnetic field) SR y, aid @ JeHMad
(permeability of free space) 8| 9 H I frge! (Fae)) faum § ot fwmsh & gum
g7

(A) BN ( Energy ) (B) o ( Force )
AV x YRT  \Charge x Current T x A&l \Length x Time

ol Energy Power

(C) ST (Volume) (D) % ( Area )
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Q.5

A

U FRR YR YD (nucleus) N &1 faEE (fission) N — P + Q THIHRUI &b IR Bl
g el PR Q@ Tob AMUG g | O oW B 6 = My — M, — M, B, TT&I M,
My 3R M, $HR: P, Q IIRN & SHAM G| Ep 3R E, HHRE P 3R @ HI TS
I &|vp 3R v, PAX: P AR @ I M §| o Fafadvsma nfac g, o
g AY DA @) FUTTEIE (8)?

(A) Ep + EQ = C26

(B) Ep = ( Me )c25

Mp+Mgq
vp _ M
(O e = s
(D)P35 3R Q% ‘v'ia'f[(momentum)ﬁtrﬁ'HTUT (magnitude) c/2ué %, GE\TJ U=
MpMg

(Mp+Mq)
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A

Q.6 x-JHAW W & Tbi=d JABR U (loop) FHAR W § o &1 &g foig
(origin) TR & | 3UH TH I AR ARG B AT 2R 8| BIC qQUH YRT 1, ITHIE
(anti-clockwise) fo=T & R Ud IS QU URT 1, Tféromad (clockwise) fERM AR, S8t
I, > 21, 8 | xy-THdd & S5 (x,y) RIEHT &F (magnetic field) B (x, y) T aRHIRG
g I s @) FUEIHT(®)?

4

(A) xy-THATA & TAD fog W B (x,y), THAA & aHdd o

(B) |B (x,y)| BT x U y WIANRAT Ppadt g g« 2/x? + 2 RINR Fxct g

(© r<RAA WHRGAR |B (x,y)| IR _(non-zero) §

(D) T <Ol & Aeg & Gt fAgafi R B (x, ). BURRM, xp-THIA & Taad aul
e DI 3R (outward) %

TS 2
29 TS T 9 (03) U= T (QUESTION STEM) ¢ |
TP U TR J TR oY (02) UH € |
TS U= HT IR U H&ITHP U (NUMERICAL VALUE) ® |
TS U & IR J eI Tt TS A P HIST (MOUSE) 31R 3T ThI (ON-SCREEN) Tf3rd
TR PIUS (VIRTUAL NUMERIC KEYPAD) & JNT § IR & o FRifed M IR o &1 |
o T TEATHS AF T & F SHfIF THAT RIF §, o TS T B GAAd & & (02) RIFT ab
ﬂ'ﬁé’/{[?qﬁ P (truncate/round-off) |
o UAD U & IR BT Ui 9 Tl & IR 811 :
quf af . +2 TS HId TE! WSATHS T (numerical value) BT §t Tafdd I & <o fobal 7§ |
gD 0 g I uRfRUf A |
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A

Uy 7 3% 8 & e Uy Taw™

1 gm/cc T AT I I 4R T R WIRe® Siad H id DI Udh UG (test tube) Iee! IWT 8 &
(o ) | TR & 3R FS TG (TSR 1) Bt g3 8| HIC BT J §1 URWeH BT GHM 5 gm
IR BEABIGIA p = 2.5 gm/ce & | 3RY A Idd &I IGHSAI Gd p, = 10° Pa TR S fobaT ST
g O TRETet § Gl a1 &7 Sa v, = 3.3 cc & | S1d 44 (constant) ITIHM TR Siad &1 dTgx o
ST 11T § a1 S9P 3a2 BT &9 §¢ oldl § 3R RE-e § YUfRd (trapped) TG BT ST HH &
ST 8 | I8 U Ol § % a1 pp + Ap R U@t fomr siftifa=ary uRadq & (without changing
orientation) E&ﬁﬂﬁ%ﬁ?%ﬂﬁﬂ%ﬂa@ﬁ&w%—AvﬁWﬁmm Av = X cc 3R

Ap =Y x10%Pa §|

Q7 Xx®HHAA___ 7|

Q8 y®HHAF___ T
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_
N IeWw
Uy 9 3 10 & frw Uy T

TS AP (pendulum) , SSTATT m = 0.1 kg P TP AP (bob) 3R TS L = 1.0 m & T THHMRIRA
(massless) qYT = Wi ard (inextensible) HT?I@TEFH% | I8 Th EI'GT'U@? @lﬁlﬁftﬂf(ﬂoor)@[H =09m
B S W TH (R fdg T TcHI 3T g | 3RH | Madw, B W Hda fag (point of suspension) &
3 Jeafer e fRRIERI A 7| fHd &fu1, Medd B P = 0.2 ke-m/s BT TS AT M (impulse) T
fPAT SN G| SHPRUFS G I (haa & aIG, AP g U SR 36 Sl § R YT a ST
& (becomes taut) | TA®H & TdE ¥ Io4 & qRd Ugd, [died forg & A&, @dd BT HIUIg FaT
(angular momentum) J kg-m¥s@| Tde ¥ 36 & g 9IG AP P1 TSl 3ol K Joules ] |

Q9 JHHAAF__ B

Q10 Kk®HHE___ 7|
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_
N IeWw
Uy 11 3R 12 & fore uy ww

TH URUY (circuit) § ¢ uF YTRET (capacitance) & TP TUTRA (capacitor) 3R U1 ¥ 9 TH dd @
(filament lamp) & JuitepH o (in series) Wdh 200 V, 50 Hz & TH e«rrcﬂ%f IR \_rﬁ%T 7 %I aﬁ dad
500 W foTelt &t W@ud it g, W%Qﬁﬁ‘l-lamﬁ(voltage drop) 100 V 8§ | aH o fb 39 ukuy 0 @i
IR®IT YR (inductive load) Ta1 & | fCT T faval & A S AIeg G& (rms) H o | URT 3R SMYfd dieed
(supply voltage)$ ST HAT-DIT] (phase-angle) T GRHTT ¢ 37T (degree) %| AH AT 73~ 5 |

Qll ¢c®muAM___ ®|

QL2 ¢HAF__ 3|
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A

U= 9Y8: ES 3
T WS T QY (02) 3G § | TP 3Ta W AR &Y (02) T |
A% U & forg IR faswed (A), (8), (€) 3R (D) RUME § | 37 IR favedl # ¥ dad T
faeed § TR S| T |
Td% U & fore U 3T fawed! & & W6t IR 9 Wefid fadwen & g |
TS U & IR P G-I 19 JIorT & SR BH -
quf 3iep . +3 7S Ry It fApeu St M 8 |

LEAHE  : 0 R BIE o ke TG g T R (st v SR B)|
BT 3 - —1 3= gt uRfRufaai & |
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A

34 1

U ARy org s fom foneht wfeRktey & fagyd YRT &1 a1 Rl 8 | 91d S ¥ o9 IR &1 U &g U
(loop) WW%WW(magneticflux)ﬁqﬁa?h:lﬁ@efaﬂ%I W@ﬁweﬁm
Wﬁﬁﬂ"@ﬁe{ﬁmm(compensaﬁng)wmﬁmé|WWWQ}E&WH%W
&ftor gt B ® | 39 URT & BRI U o1 ol I Bl § S TEh1g & 1 Uy & Aid
I TABd (repel) HRATE | AF dITor, o BodT 9710 U T8 qU &1 s ol foig W A g | smaol
m & Th B fgHd DI 3Fd I qU & 3 WIWA gd, U P bx [ag ¥ r (» o) T R RUd
T forg TR A/ SIA1 § | A1d 9Hg 1 fgyd BT I 4d ad qU & Dhg $I (G A Gl B,
o b Al ol o & qwfar man B |

T fyd m ¥ r T IR IS s R U g TR Graat A T uferor L2 2y 8, e g
o 3MTHT B BRI (magnetic permeability) 8 | SHAME 3& (common axis) TR TRWNS
ot r IR FRyq <1 gy, fSiah ST ¢fa Ueb g &1 SR €, Sl Fricb g ot ob Uy £

BIdT &, ST k Ifrd famrsh aren U Frodics § | 59 oo &1 faxm, @i fagal 9 JorA arelt @1 &t =
=k d

~

Q13 9 gWHg MYl m & QWD dHs A r g TR W ol § (O T [ SR & o o
<xifar o B), a9 U H URd 4R &1 7 g H fhads garuTd gime
(Aym/r3 (B) m? /r? (C) m/r? (D) m?/r

QU IFIW U T UHHAGRI FEDHI MY m HIFAIATWH HE W r g8 WA H
frg 0 B &1 9 g o feuds garurd gie
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VAR

(A) m/r> (B) m?/r® (C) m?/r® (D) m?/r”

3T 2

Uh SR (thermally insulating) AT H A H Udh EFSTUI_@:[ IATIHIA (frictionless movable)
JUT SR fGUST® (partition), TR, T 8| $9® aHI U # UH-Td Al (mole)
e N 8, D! fRR e R ARy F ¢, = 2R T8, R IG Fudie g 3™
A, S YT BT I v, a1 IT9HH T, § | 14 YT § U fagyq giek @ g, forae! aga
& fET (very low power) TR TATHR ST dRW &1 TG &Y @ HWT &) Sl || 399 fgues,
el 1Y T TR R ST ® T <1t aRW &1 S1aH gea V, /2 B O | | 3% Bhadey
STt U aRft W & A9 b1 U, BHR:, T, 9UT T B ST g | €], S auT fgHieie &
A H uRady Suanhy €

I R )

Q15 IR m1 g E

(A) V2 (B)V3 (C) 2 (D) 3

Q16 2 HrHM37

RTy

(A)4(2V2 + 1) (B) 4(2v2 — 1) (C) (5vV2 +1) (D) (5v2—1)
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A

s 4
G AT (03) U T |
T YR BT 3TN Ud AR-BUIMHSD YUITH (NON-NEGATIVE INTEGER) ¢ |
TS U & folE IR &1 <=1 arel Tg! guifds HI AT (MOUSE) 3R 31 b1 (ON-SCREEN) ad3rd
TAR® PIUS (VIRTUAL NUMERIC KEYPAD) & TN § IR & ford fifed M )R o &% |
TS U & IR P G-I (19 1o &b SR G -

quf 3 D44 @WH@W(integer)ﬁ?ﬁWW%l
Y Sb 0 3 gl uRRfeEl H |

Q.17

Q.18

fdo dlo Fo (emf) E & TP Ud & 3R UfRIY r, DI AU & [T R, = 50 O UfeRIY
& dR a1 U AR fodl, TP R, /2 UlRIY, fdo dlo o E/2 (3MRD UlRIY 7)
& TP 3G I aYT U YRTATH (Galvanometer) G &I RETUR WA #xd & | afg
YRA A A g S AR R 1=72 com WURI OIS, a9 r, HIAT
QBN

Ry /2

E n
/ E/2 IM;VW@J? \
< l >

SOIH 3M, AU 6M & &l AR (stars) & AL &I g 9R §| T R I I T & Pl
& Y I g 8 Td M; I BT T g| FI aR 3T HIAT GTHH H% (common
center of mass) & URG: nT MAAHIA  (time period) 1 W$&H3ﬁ ffﬂ}l?f%,
el TUAGRIYY S URGH BT AN TG nHIAA G|
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A

Q.19 TeHTRT faggd WHTE (photoelectric effect) & Teh TARTH o1 P, Q Ud R ¥ Iadford Wici-
SoaeHI DI B AH A Horiell (kinetic energies) & sid BT TEH Ep = 2E, =
2E, 8| SYUANTH P W Q & g Thauif (monochromatic) UShTRT T @YUT R & forg
U 31 UHAUN YehT< Uid T IUANT fHAT ST 8| P, Q Td R & B B! (work

functions) @ H HHTT: 4.0 eV, 45eV dul55eV %| YId R IR 3Tafad (incident)
UHIRI b BICH Bl SHoll (ev H) g

END OF THE'‘QUESTION PAPER
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