JEE (Advanced) 2025 Mathematics

Paper 2

TS 1 (MfUPdH 3i® : 12)

o SYWSHAR (04) U T |
o UA® U & foU IR e (A), (B), (C) 3R (D) RU ML & | 37 IR fawvedl H @ Fad var
faehed g1 98l SR T |
o IS U= P forg foU g fawent #f ¥ O} IR ¥ Teifdrd fawey & gfAu |
o TP U & IR DI eI+ (19 IS & IR NI :
gof oic : +3 I Rt WE e S g man 8|
YIS ;0 Tl B o achea T g T § (3rufe v SrpaRa R) |
BUSIFE -1 39 Tt oRfufoai |

Q1 | AM Hifore fb x, I8 aRafde® T/ (redl number) 8 fF e*o + x, = 0 8 | feft <t eft v
JRAfdD G- o, IUT GH ardfdes Gamsfl x o forg
3xe* + 3x — ae* — ax
900 = 3(e* + 1)
IR S |
79 FEffRd sy A A ST T TE YT JI B ?
(A) a=2$ﬁ1ﬁ,)}£rgo % =0%
(B) a=2$ﬁ‘ﬂl,xli_>n;0 % =1%
@ a=3 B i |5 [=0 8
(D) a=3ﬁ5ﬁ1ﬁ,)}1)r§10 % =§ g

Q2 | AM ofifom fob r Tt arfaeh T3t (real numbers) & T (set) B SR € |

faﬁ(region)
1
{(x,y)ERxR:x>O,y>;,5x—4y—1>0,4x+4y—17<0}

BT EAB (ared) &
A) | 17 B) | 33
(A) R—logeél ®) E—logeél

57 D) | 17
© E—logeél (©) 7—loge4
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Q.3

Q.4

THIHR] (equation)

1
6 =tan"!(2tan ) — =sin~? (

6tan@ )
2

9 + tan2 0

& Hd IRATAD 8l BT BT (total number of real solutions) §

@8l ufaad Bpurfidta BaA! (inverse trigonometric functions) sin~ x 94T tan~! x & HH
SHHT: (respectively), [—g g] 3R (—E, g) )

2

@) |1 ®) | 2 ©) |3 D) |5

T ST fds s, X@1-g7 (pair of lines)

4x — 3y = 12«,
4ax +3ay =12,

& Yfdwda ﬁ_{; (point of intersection) %ﬁ@qﬂ (locus) EARRIL % \5157 a sgkadg GIESIEED
HBI3M (non-zero real numbers) & T (set) TR [dARa &1 (varieson) § | A Slifo fas
T, 95 (curve) S TR I8 TR (tangent) © S fargaft (p, 0) AU (0, ), ¢ > 0, T ToRA -3
R W 4x -~ y = 0P FHIR (parallel) T |

q9 pg HTHAAG

(A) | -6v2 (B) | —3v2 © | —9v2 (D) | —12v2
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TS 2 (3fUPdH 3 : 16)

o IYTSHEAR (04) U T |
o UA® U & U IR 3w (A), (8), () 3R (D) Ru MU g | IR Ard A At a1 v A
e Ara TR IR @) |
o UAS URA & for o gu fadwen & 9 9! STk (ST ¥ Wafid fddwed (awed) o g |
o TP URA & IR DI Fedidh=1 (19 TS & FaR R :
Wom 4 AR Fad @R) T e @ed) F T
31 3 : +3 UfS IR fddvey FE! & TR Pad dF fddbed] Bl 1 T3 |
3 sicp : +2 AR AT A M i b TEt § TR b & el &) T T § SR
1 75U faepey we) faspeu § |
3P ik : +1 TS ol AT Q1 I AP fadhed Te! § TR] Hadl U [ddhed & T T § 3R
T g3 fashed U Wg! faded g
I E  : 0 e e o faiched B 7 g T § (arufe v SraRa D) |
BUSE  —2 3 o gkl T |
o 3CTERUL: Tfe fhelt U= & fog rad fawed (A), (B) 3R (D) T8 fadweu & ,ad
Fad fawed (A), (B) 3R (D) T W +4 3id AT,
Had famed (A) 3R (B) A7 W +2 3 fBrai:
Had fqmed (A) 3R (D) TA1 W +2 3 e
$Had fadwed (B) 3R (D) TiH W +2 3 fHal;
&ad fdbed (A) A4 W +1 3l el
&ad fddbed (B) T R +1 3idh A,
&ad fddbed (D) I W +1 3 Baidl ;
Pis 1 fadmed A1 g1 WR (31ufq U= Srgald T8 W) 0 3id fd®; 3R
3= ot famedl o TS &1 g IR —2 3fdh i |

Q5 | grdRTfy /= (é (1)) e,?ﬁp:(é g)%|mm%ﬁrﬁﬂ]€aﬂ?(nen-zero)

Irfdes T3l (redl numbers) x, y, 3R z & foIT, @ = (JZC X)%WWWZ X 2

3T (matrix) R §, ot Tt TfafSar (entries) LIGR aRaAfd® GBI €, TUT QR = RP |
9 FEfafRed sy A A S T (@) I8 @) ?

(A) | Q — 21 TR (determinant) I (zero) §

(B) | Q — 61 PTIARMID (determinant) 12 &

(©) | Q — 31 P IR (determinant) 15 §

D) |yz=2%
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Q.6

Q.7

O Wifoe {5 s, TRaad (parabola) y2 = x @1 39 Tt Siarst (chords) &

Teg-fagaft (mid-points) ®T fagUY (locus) § , S fore tRaea T4 sfiar gRT foR & (region
enclosed) T &5IUhe (area) > § | HI TISTU fob R T TGl (first quadrant) § 39 &1 1
mﬁ%,sﬁmatryz =x ,W(curve)S,ﬁTi@TGﬁx =1dUYTx = 4Wfﬂﬂ§%%|

de Fufifed sy A A I @) 948 (8) ?

(A) | (4 V3)E€s

®) | (5 vZ)es

© |rFTeERA L -2v3 3

O) | RFTEARA -3 3

AT AT fob P(x1,¥1) @?Q(XZ;YZ)' ?ﬁﬂ@?{ (ellipse)
2

2
X2y
— =1
9 4

RAWRFRGE, By, >08R y, > 08 | AA A F ¢, T (cirdle) x2 + y2 = 9 Bl
IRfar g, 3R M, fig (3,0) 8 | M SfTE fob ¥ (ling) x = x,, T € B R R ufa=sfea
(intersect) R B, 3R W x = x, , T € BT § W Ufadied BRI 8, 56T R TUT S F y-Fdd
(y-coordinates) YITHD (positive) % |

AF AN b cROM =T $R 2s0M =2 &, SI8T 0 TN (origin) (0,0) Y SATC & | A
T & |xy|, TERIS (line segment) XY &1 TaTs &1 GRNTAT § |

de FefRd Py A A PT AT @) II 8 @) ?

(A) | p 3R Q PSS dTelt QT BT FHIBII (equation) 2x + 3y = 3 (1 +v3) ®

(B) | p 3R (IS arcit YT BT GHIDBI (equation) 2x +y =3 (1 ++3) ©

© | TN, = (x,,0) 8, 9 3 |N,Q] =2 |N,S| ©

(D) | TR N, = (x,,0) & T 9 |N,P| = 4 |N,R| &
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Q8 | g iifSTe fb R T2t arafdes TReATaHt (real numbers) % THY (set) Y GRITAT & | A T
T (function) f:R - R,

6x+sinx
2x+sinx qﬁ x#0,
Fo) = i

3

qﬁxzo,

SRIIRURG 3 | 99 FeffRla sy 38 ST @) II8 @) ?

(A) | fdgx =0, f 1 U RIFY IAdH BT foig (point of local maxima) &

(B) |fdgx =0, f 1 S M FHdH BT g (point of local minima) §

(©) | 3IRTe (interval) [, 6m] B f & I I=ddH & faig3il (points of local maxima) Bt
e 3§

(D) | 3IaRTd (interval) [2m, 4] © f & R fAgad o fdgsit (points of local minima) $t
T8I 1§
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TS 3 (3fUPpdH 3 : 32)

TS H 313 (08) U T |

TA® U= BT 3R U GBS T (NUMERICAL VALUE) B

Td® TR & Y, TR UfAY FHRA & fag Ay R W A8 (MOUSE) S8R ${H-%hH
(ON-SCREEN) Tg3{a gAR® HIUS (VIRTUAL NUMERIC KEYPAD) &1 JUTNRT #Rdb ITR
o1 TR WATHS A UfAY H |

e Temers U A & § 3ifid giad ™IF g, 4l 71 &1 Y (02) ST WM I
T/ T (TRUNCATE/ROUND-OFF) X |

YAD U & IR I GeIiDh (7 i1 & AR R ;

qif o +4 T FAEY R R Haa T8 Teaers qH Uiy fear T g |

I ed 0 g uRfRufaai 7 |

Q.9

Q.10

A TITE & y(x), Srad e THIBRU (differential equation)

dy 1
2 4y 2 4 02 Z
xdx+xy x“+y° x>e,
2
1 T8 8 (solution) 8 S y(1) = 0 B TP B8 | T« z(ﬁ% 1 HE 2|

T AT B ag, ay, ..., ays 39 THR DI TRAAH TBIM (real numbers) & b T+t arafas
Wﬁx%ﬁ*ﬂ,

23 23

2 i
(1 +§x> = Zaix

i=0

| A T & gemeft a;, 0 < j < 23, ¥ 99 551 U= a, © |
99 r HTAE g
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Q.11

Q.12

Q.13

TH HRA (factory) ffﬁ &= fAmfor WI%'CIT (manufacturing units) M,, M,, 3R M % S TH
TR Y WIEFU Y (independent of each other) T8 BT IdTG BT § | FHIZAT My, M,, 3R
M5 , PHR: (respectively) 2 2:1%h S{UId (proportions)ﬁac'—da:ﬂ?ﬁ%" | %W%ﬁ?w@
A §7 ara I Feat T 20% Fod WR1E Fwad € | g H I g 5 M, gRT IR U et gt
A 159% o8 WIS Fdad g | 7 Hiforg i3, afe sREm # 91 T gedll & § T qresdl
(randomly) AT 7T sl WRIS U ST 8, 9 39b M, §RT -1 ST $1 WIS (probability)
2 3

e M, GRITAR T gedl B Y U od ArEedal g1 offdl §, I9 SUb BRI e Bt
FIRC g

ez (vectors)

R=1+2+3k, J=20+37+k, SR Z=30+]+2k

R IR SIS | A (distinet) Y-S IRAfd® TBSHT (positive real numbers) « 3R g &

fera,

-

+pi—% AR Z=aZ+pi-j

ufRuTfa wifore | afe wfew X, ¥, iR Z U T9dd (plane) R fUA §,
Ta+p—3BTHA g

X=ak+py-172, Y=a

<

ot YRR (non-zero) FRY TBAT (complex number) z & T, A AT fdb arg(2), z &
T 0T (principal argument) &1 GRITAT €, ST8T —7 < arg(z) < n & | AT AT fh w,
TS (unity) BT I8 TTHT (cuberoot) &, fSTIH RTT 0 < arg(w) < n & | A <fiforg fab

2025

a= arg( Z (—w)")
n=1

| a2 PTHE 3|
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Q.14

Q.15

Q.16

A o o R Tt aRafas TRemai (real numbers) & TH=Y (set) BT SRATT § | AT THfog
f% e (functions) £: R > R 1R g: R > (0,4),

f(x) =log,(x? + 2x + 4), 3R glx) = T o2

GRTURHING § | §ga B (composite function) £ o g~ @I (£ o ™) (x) = f(971(x)) &R
TRHIG Hifog, \_’fﬁg_l, TaH g BT Ufdad (inverse) g |

ddx =2 1ZIT?i“ﬂ?ﬁtb_(ﬂ:[fog‘1$GlTJlWTf[(derivative)$ﬂzl'l7-[ %|
A ifore fe
B 1 1 1
a= sin60° sin61° + sin 62° sin 63° + +sin 118° sin119°
HKE!
(cosec 1°)2
o
BT HA 3|
afe

%,?‘W ﬁtan(zaﬁ) RG] _%|

3

el ufaa A e (inverse trigonometric function) tan x & A (— z E) 7E))

272
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TS 1 (ATUPdH 3 : 12)

e TS HIAR (04) T T |
o Ud® URA & U IR fdwed (A), (8), (€) 3R (D) RU ML & | 37 IR fawedl # @ Faa tar
faehe & T8l IR 7 |
o TP URA & forg fou gu fawredl & § 9! Sk ¥ Wefdd fade &1 g |
o UAH URA & IR BT Geicp 7 A1 & AR §RIT :
qui 3i6 - +3 Tfe R adl fawea S g g |
A H 0 B o ke € T T R (3 o SpaRa D) |
BUSE -1 3 g ufRufaai A
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Q.1

Q.2

F& Uil & AR & BRI em.f. 30T 1 Tl g AFI b 5 U6 IR & RRI & o I
em.f. Ufd Thid da=R (em.f. per unit temperature difference) %l 9 dR & el &t fa"c{ﬁﬂ
AT (electrical conductivity) 3R dTdTT BT (thermal conductivity) AT o 3R 8] Tfe
M,L,T,1 3R K SFS: GO, TS, T, 4T SR qo o R €, o 2 = 22 w1 fai

g (dimensional formula) e

(A) | [MCLOTI°K®] (B) | [MOLOT°I°K "]

(C) | [M*L?T 217K 1) (D) | [MIL2T~*I71K™1]

& e (co-axial) TTAH Sa o 1 & TR XA §U S | 9! Bt A VZR TG 2R § IR
Sl D! TETS ¢ g SATARD ST UR AR Q § 3R FIes) sa & YEHUfhd (grounded) fawar
8| S9! & g & TAATHR & (annular region) | k = 5 TRIAGYAID (dielectric constant) &1 Tar
R g | AT o THH T8 ¢ &1 Uh BT ad (imaginary plane) Sa-! & TH-3{&f (common
axis) ¥ R G TR g| Ig I 9 B} 31& & JHIR 5| 39 AT & 3IIR FIC (cross-section)
@I T 2 o faaman a1 5| SR-THTET (edge effects) @1 IU&T HRd gT, fagyd &F &1 HIedf-id

T Y ToRA aTdl T (flux) B

(€, TaT SMTHT D1 fagga=iiear (permittivity) )
- p £ 4{.(" b \

(A) Q (B) Q © Q (D) Q
30¢, 15¢, 60¢, 120¢,
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Q.3

Q.4

TH | TS B! THTHM 88 00’ & fog 0 R IR &S (hinge) forar w1 8 & &1 &t
A A RRI® (spring constant) AT GoTH Jgd SHHIAT (springs) &1 T8AdT ¥ &l GIaR!
¥ o 7 Seafer U J @M1 3| Th FHM B 68 & A fog W 3R g & I Hu
ﬁ-_g’o’Wﬁﬁ1%&W@STW%IW@%WW(anguIardisplacaﬂem)%W
BS f, 3MGRT & QI (oscillation) HT 5] A GFI A P S F AT g R 2 &
TR SIST ST § ot Uh BIe PIVT faRITIT (angular displacement) & HRUT BS £, 3MART &
3 (oscillation) P! 8] TEIT THTT Bt JUET A g3 3R TIfd BT 3R (diagram) b et A

éﬁmﬁgﬁ,% BTAA &

7 | 7
5//% [{_f.’. E//
% ll’:;‘ 6
Fig. 1 Fig 2
(A) |2 B) | V2 © | [c @) | [,
2 5

1 b m, kg STH BT T ARI (star) m, kg S & GHR AR & URT: JIbR HET (circular
orbit) H URHHT B TG 8 3R m, > m, g HRI IR 8eb dR T y kg/s BT Tt 90 <R (slow
constant rate) ¥ SoTH UGV HRdT 8| 3H RITIARUN UfshaT & GoHH P 3R His g1+ el glat
2] e IRl & F% gt & s & &+ § 96 39! Mfeie URac- <X (relative rate of change)

1dr , 1 .
;E(S 1ﬁ)%

A | _3r B) | _2v © | _2% (D)

3y
2m, m, my

B 2my
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TS 2 (3fUPdH 3 : 16)

o IYWSHEAR (04) U |
o UA® U & U IR 3w (A), (8), () 3R (D) Ru MU g | IR Ard A At a1 v A
e Ara TR IR @) |
o UAS URA & for o gu fadwen & 9 9! STk (ST ¥ Wafid fddwed (awed) o g |
o TP URA & IR DI Fedidh=1 (19 TS & FaR R :
Wom 4 AR Fad @R) T e @ed) F T
31 3 : +3 UfS IR fddvey FE! & TR Pad dF fddbed] Bl 1 T3 |
3 sicp : +2 AR AT A M i b TEt § TR b & el &) T T § SR
1 75U faepey we) faspeu § |
3P ik : +1 TS ol AT Q1 I AP fadhed Te! § TR] Hadl U [ddhed & T T § 3R
T g3 fashed U Wg! faded g
I E  : 0 e e o faiched B 7 g T § (arufe v SraRa D) |
BUSE  —2 3 o gkl T |
o 3CTERUL: Tfe fhelt U= & fog rad fawed (A), (B) 3R (D) T8 fadweu & ,ad
Fad fawed (A), (B) 3R (D) T W +4 3id HaT;
Had fawmed (A) 3R (B) A1 W +2 3 e
Had fqmed (A) 3R (D) TA1 W +2 3 e
$Had fadwed (B) 3R (D) TiH W +2 3 fHal;
&ad fdbed (A) A4 W +1 3l el
&ad fddbed (B) T R +1 3idh A,
&ad fddbed (D) I W +1 3 Baidl ;
Pis 1 fadmed A1 g1 WR (31ufq U= Srgald T8 W) 0 3id fd®; 3R
3= ot famedl o TS &1 g IR —2 3fdh i |

Q5 | UH 1078 CHI Y-TdP foig 3MAT (positive point charge) Th 10 cm AT (radius) dTdt SHTARIT
W"ﬁﬁ(neutral conductingsphere)%a?s{ﬁzo cmaﬁgﬁww%ﬁﬂ%mﬂﬁaﬁw
(grounded) f3FaT SITAT B, 3R T T ST HTT STl g fohR TMiet &7 YU get faan Siran § 8k
JaayTd fig 3ma &) id & Hg A Biey fa=m & 10 om 3R R a1 Sar |

4;60 =9 x 10° Nm?/C? (eoﬂaﬁmﬁm(permittivity)% dd gu Fafafaa
FHY B Y B 9/ & 7/R:

(A) | YIud J Ugd, M BT RRAGYA faHd (electrostatic potential) 450 V

(B) | WIUd & SR T I YA H Ya1id g arell 31a% 5 x 10-°C g

(©) | YIud §e & UL el UR 3MTa=T —5 x 10-°C

(D) | 3Fdd: Mo T fRRATYd faud (electrostatic potential) 300 V g
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Q.6 | T UM BIHH 3l (focal length) £ T THRY (identical) 31dcd GUUT (concave mirror) -
T SERIT 3R (schematic diagram) & 3UR W §U | BIhd g3l £, U0 & A1 § §gd
Wel 8] Uh BTd 31 FA (glass slab) et AT (thickness) ¢ 3R 3{UacHid (refractive
index) n, g, aﬁfaﬁﬁ@rwgﬁmaﬁ%wwa{&r (common principal axis) & qEad
I TRt %| Uh vaﬁﬁ‘g' B A (monochromatic point light source) S, BT & WX IR
fRrceft & Hem foig TR TR 3G P SR 37T (embedded) 8] Tfafer &1 s W & a7
& for g gUull & ofg @1 1 gl 3 9 oF 9/ gi@n I8l 8/8

<
£
) 4f+(1—ni)t ®) 2f+(1—ni)t
0 0

© |4f+ (-1t (D) | 2f +(no— Dt
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Q.7

Q8

Uh JHH @ TR T©t E'QC @: SURMd REINED Tl WRd (infinitely large, non-conducting, thin
sheets) fa=IY (configurations) | 3R 11 & STAR RRR Tt 8] TRal W THIHH UF 319 g+
(uniform surface charge densities) % ISEEA 0o & =0 H mﬁ Eﬁﬁ (indicated) fosar %|
aﬁéﬁﬁmﬁ%@ﬂﬁgﬁ1um%|qﬁ%aﬁa%ﬁf\ﬂ-ﬁlﬂ?ﬁ(regions)aﬁl,z,&zl
3R 5 ¥ RITAT T 8] A 0 = 9 wC/m2 g, A Ul Hu=i 8 ¥ 319 /4 el 8/3:
(o 3MTHT &1 fagga=iierd (permittivity of free space) BT HM e, = 9 X 10712 F/m )

¥0, =0y +@; =0y +G, =0y -

gy +*dy Ty 0y

Configuration | Configuration Il

-0y
=z

<

(A)

3T | & 41T 4 7 fagg &7 1 uRH T B

(B)

far=are 11 3 T 3 farqgel &t ot uiemor 2

©

o= | 1 Ugelt 3R 3ifcH IRl & o9 fAHa-R STAF 5 V g

(D)

fo=ar 11 3t ugelt SR sifas Ral & o9 favaR &1 7 Y g

TS B! g0, AUHM 1000 K TR R TH TH FAT USR, (hot reservoir) & 1Y BT B TgT
&| T SO DI G&fdT (efficiency) 0.4 8| T8 S TH ST HER ¥ 150 J 35T T s H A g
Y o I U T Y Ueh ST U ! I o ford guf =0 ¥ IUTIT fohan ST 8| ST UY T
fsaTe TUT (coefficient of performance) 10 8| SSAT UT & T SHEAT HSR T ATTH 300 K
8| Fafified sy & 4 o 9/ g 8/8

(A)

DT Soi ¥ T b H UTed fobar a1 1 60 IR

(B)

HHT goi & 2fd HSR (cold reservoir) HT ATTHH 600 K |

(©)

W1 Uy & 2fid HSR &1 aAIHH 270 K 3

(D)

ST 4Y & T ST USR &1 U T0eh § & T SWAT 540 J g
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TS 3 (3AfYPdH 3 : 32)

TS H TS (08) U ¢ |

TA® U= BT 3R U GBS T (NUMERICAL VALUE) B

T TR & Y, TR UfAY $RA & fog Ay R A8 (MOUSE) $iR $HH-%hH
(ON-SCREEN) Tg3{a gAR® HIUS (VIRTUAL NUMERIC KEYPAD) &1 JUTNRT dRdh ITR
BT U6 GBS AF YT H |

e Temers U A & § 3ifid giiad ™IF g, 4l 71 &1 Y (02) ST WM d&
T/ T (TRUNCATE/ROUND-OFF) X |

TAD U & IR I GeTDh (7 FIoT & AR R ;

qif e +4 T FAEY RF R Haa T8 Tearers qH Uiy fear T g |
gFee 0 S uRfRufaai | |

Q.9

Q.10

TH M SHAM 3R R 3501 910 31 A1 M R Q 3MTAR g] el 30 g I S aTell Th 3Hef
& ORd: THIAM PV A1 (uniform angular speed) o ¥ GO &R QT 8] I 3 & aRa:
Wﬂ@g‘q’ &H‘ELUT (magnetic dipole moment) 3R BT FaT (angular momentum) o gRATon
W&Iﬂmﬁa%%ﬂ aPTAAG_

TH SRS o TRATY, Sifch SR™H H faRmMaRT § B, 30 Ja 3aRAT (ground state) H v, 3R
P WIS BT AT BT & 3R TTF 10 eV TSl IS BT SATE I fHebaral 3| 39 SAdC B
farraRr & Ry e WS (positron) & 1Y e 9 Ga sai1 & RRd te qifSiei-ay
TRATY] (positronium atom) FT § ST 3T T v,, ST BT B STord Hdl o] IRUTHEST
4 a1 DTS I-oH URATY] &1 STHH 5% (center of mass) 5 eV @1 TIidel 3oil & a1 Tiaar
BT 5] 3 o mar g o Wi SiR Saae!- &1 ST 9aM § SR GifTei=od TRAT] &1 IR
TRHTY (Bohr atom) ST HHT ST Webdl § ST&T UIfoie 3R 3aae U SouHH &g & URa:
el H UReHHT DA | I b 38 G ufehan F 3IR IS Ioif & (energy loss) TeT g1 § Y &l
WIH B Iorteil H SfaR (ev H) 8
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Q.11

Q.12

Q.13

TH 3HTE THIRHATIE (monatomic) T & n AIA SHHRTA U U SG IS (adiabatic) 3R THTS!
(isobaric) RfdmdHe TehHT (quasi-static processes) ¥ &9 §J wXYZw I 9 TR §, oi &
V-T AT 3R (schematic diagram) H fama a1 g| 719 & 3aaH w, x U9 v farg et R shosr:
64 cm?, 125 cm® 3R 250 cm? §] Al fig w W T &1 WA qUAH T, TH TSR § &
nRT,, = 1 J (R TR 79 fRRIE (universa gas constant) 8), T8 19 GRT XY 94 § @iy
S IHT__

3

W

& Y-RRR (geostationary) ITUE faad I (equator) & HUR Tea! o URT: Gedl & H& A ry DI
frgd g (fixed distance) TR Ueb &l & URSHHU (orbiting) R I&T 8| T SR IUUE favad oo
& I (equatorial plane) T Gt & H% W r, G IR G2t & YUM (rotation) 1 fe=m & fausia fa=m

H uRepHU B T@T §, el 1y = 1.21, 8] SR SUUE BT YRR Iuug & Fder |rar a1
3{TIdIebTd (time period) %“‘a% (hours) 8| p PTHAFE ___

L TTs 91 Uh ST &0 I fIaff1d Urt (thermally isolated container) &1 8% d A & THh
S aTa®, Id (thermally conducting, movable) e g1 9 3R e PN (compartments)

¥ fauifera febam 7 8| ot o ST 3R <1 BIST § Ueh SM1eel 1 ob s 2 3R 1 Hiel i 7@l
TR SRR F HIYH k HAF FRRIP (spring constant) @T% T ATs (natural length) &1
TH HHM! (spring) B U ¥ Haw fovar a1 g FoRAMOR SAFTA® I (thermodynamic
equilibrium) ¥ fiReT 1 U & S ORI gl 2 8 39 uRfRUfA 3, afe e pig A p =
g, Ma®HTAAG
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Q.14

Q.15

47 & U G (double ity TOWT H, &g & & o9 (wedges) A 3R B, P 3Uad-ie
(refractive index) & A AT 1.7 3R 1.5 §, BT Uh JaioH RGN & Jrem REaR a1
R Ta A gl d=2mm 3| RRAI SIR R F o Ht Fuaa g p =2 m B 3R aw
F YIS B AICTS ¢ = 12 um 8| AR | STHM 1 mm 8| S a9 & R S=RIYE (santed
interface) TR 3Udc 1 IU&HT B3| Hid & do & YoM & BRI BT 31T (central maximum)
WO%W&‘[%@W(mmﬁ) %_

TH 200 g P Y& (projectile) BT AT (horizontal) T 60° P BV TR 270 m/s b TRING I T
T H1eAH (viscous medium) T T forar ST 8| R MM A UAW R F = —c HYUI-
§ (drag force) AT §, ST ¢ = 0.1 kg/s HY UM (drag coefficient) & 3R # Y& & A0
I (instantaneous velocity) 8] Y& 2 s & YT U Sea1eR GIaR ¥ CHIdl §] e = 2.7 O W
S1aR &1 & fig (point of projection) ¥ &fdsT gt (m HH &
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Q.16 | Us %o N (audio transmitter) (T) 3R T AMUTE (receiver) (R) &l HRY (identical) Go0HT
3fed 8 m TS & YT &b GRT 3T Bieiep] (pivots) T ILTeR U § e 8] Sl Bieid X 318l
¥ SN U AR I 9gd ¥ Fd g Uit 3R S1fumgt & Sert et 9 fausia fa=mait
X 3 & &mﬂﬂ?ﬁlﬂﬂ S{ITH (small angular amplitude) 6, = cos-l(o.g)?r@'%rmqaﬁ
Y BIST ST 8] o @R BT A g = 10 m/s® | Tfe U &) uiepfae Smaf (natural
frequency) 660 Hz & 3R g ® e+ 1 AT 330 m/s B, I9 SMHUTET GRT ATG Wi Sgfr o
fYHIH Seard (Hz o g
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TS 1 (MfUPdH 3i® : 12)

o SYWSHAR (04) U T |
o UA® U & foU IR e (A), (B), (C) 3R (D) RU T | 37 IR fawedl H @ Fadd var
faehea § I I T |
o TS URA & forg fou gu fawedl & § 9! Sk 9 Wefdd fadey &1 g |
o TAH U=A & IR BT Geie 7 1 & AR §RIT :
gof oi  : +3 I b WEt e S g man 8|
YR HF 0T PIS Wt fape TS I T © (Sruf U Srgaia ®) |
BUSE -1 3= gt ufufaal &

Q.1 | ey faaas & TehTgs 3T & AZeIgSS (nitroprusside) TN 3 SR UTq 30 ¥ JAfd
(coordinated) foRTT (ligands) & ¥ ws gfkafda gfar &

(A) | NOS H (B) | SCN-H (C) | SNO #H (D) | NCS H

Q.2 | ICI, CIFs @1 BrFs 1 quf Sfasfaee (hydrolysis) ST Sdl §

(A) | 107, CIOz @41 BrOs

(B) |03_, Cl O, dUT BrOs~

(©) |10, CIO TuIBrO;-

(D) |037, ClO4 dUT BrO2-
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Q.3

Q4

THTH! (monocyclic) TTE P, Q, R 3R S fad T4 sif¥fshar rgepdl & Uia IS © |

(i) Bro/Red phosphorus

CHO+ i ag. NaOH, 293 K
H Q

f (i) NaNH, _~_-Br
(i) Hg?*, H;0"

(i) O3, Zn-H,0
(ii) CH3MgBr (2 equiv.)

(i) H*, A S

(Red phosphorus: AT HIRBIRY; ag. NaOH: ST NaOH; equiv.: edid)

Taifeie AT | SRIGW (unsaturated) HTe TRHTY] aTell TG &

(A) | P B) |Q

© |R D) |S

%ﬁ%/ﬁ%&%ﬁ,ﬁﬂ%@ﬁ%ﬂﬁwmmm

(A) (i) NaCN
(ii) HO™, H,O
HO/\/CI
(iii) H;O™
(B) | CHO
(CHOH), _ BraH0
I
CH,OH

©) Br (i) KOH, EtOH
O/ (i) KMNnOy, H,SO4, A

(D) )\[HVOH H,CrO,

O
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TS 2 (3fUPdH 3 : 16)

o IYWSHEAR (04) U |
o UA® U & U IR 3w (A), (8), () 3R (D) Ru MU g | IR Ard A At a1 v A
e Ara TR IR @) |
o UAS URA & for o gu fadwen & 9 9! STk (ST ¥ Wafid fddwed (awed) o g |
o TP URA & IR DI Fedidh=1 (19 TS & FaR R :
Wom 4 AR Fad @R) T e @ed) F T
31 3 : +3 UfS IR fddvey FE! & TR Pad dF fddbed] Bl 1 T3 |
3 sicp : +2 AR AT A M i b TEt § TR b & el &) T T § SR
1 75U faepey we) faspeu § |
3P ik : +1 TS ol AT Q1 I AP fadhed Te! § TR] Hadl U [ddhed & T T § 3R
T g3 fashed U Wg! faded g
I E  : 0 e e o faiched B 7 g T § (arufe v SraRa D) |
BUSE  —2 3 o gkl T |
o 3CTERUL: Tfe fhelt U= & fog rad fawed (A), (B) 3R (D) T8 fadweu & ,ad
Fad fawed (A), (B) 3R (D) T W +4 3id HaT;
Had famed (A) 3R (B) A7 W +2 3 fBrai:
Had fqmed (A) 3R (D) TA1 W +2 3 e
$Had fadwed (B) 3R (D) TiH W +2 3 fHal;
&ad fdbed (A) A4 W +1 3l el
&ad fddbed (B) T R +1 3idh A,
&ad fddbed (D) I W +1 3 Baidl ;
Pis 1 fadmed A1 g1 WR (31ufq U= Srgald T8 W) 0 3id fd®; 3R
3= ot famedl o TS &1 g IR —2 3fdh i |

Q5 | 3feRT-3MU[ (intermolecular) STl b 19T § TE! U (D)

(A) | 3l fag Smaxit & g &1 fRUIS St (potential energy) T farg fg 3@ a1 o fag
3 & stg B RIS il § YT Y 3R ST dleiell S (approaches) Bl &
9 3% o1 Bt g 3d DI 3R ST (approaches infinity) Bldh § |

(B) %w@mmﬁwmﬁ@ramm@mwwﬂ
|

© ggaﬂﬁgf f4[d (dipole-induced dipole) T 3T SFAAHT (interaction) FroTl ATaHT
WA g |

(D) %ga%(nonpolar)mwg&%aﬁ%mﬁ%wﬁaﬁﬁ%%waﬁﬁw
|
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Q.6

Q.7

QS8

P—H 3fTa=i(3Ma) Jad e 3(E)
(A) | HsPO,
(B) | H3POs
(C) | HaPOy
(D) | HsPO2
= fed T arftifsran s 3 RRiT I8 PUT B (®)
s ot

(i) KMnO,, H*, A () Ethasolo Kom

(i) NHs, 4, ~2H,0 X (iii) R-Br Y NaOH Aromatic compound + Z
(strong heating: U&d dT9; Ethanolic; TaHTTeid; Aromatic compound: WRIAfew i)
(A) | X 3R Y HI oo ot TfiTes © |
(B) | Y I CHClyKOH & I1Y TTH $ TR MZTITIZS (isocyanide) 9T § |
©) |z et (Hinsberg’s) fYpHe & Tqry 3ifiifesar Har g |
D) |zTH Qilﬁlé% UISHRY UHH (aromatic primary amine) % |
e fod T srfiforan srgerl & fore gt S 8(3)

(@)

O LiAIH,4 Cr0O5-H,S0O NaOH and CaO, A

Ly o oy
H,S0,, 443 K
S

A) |p §[qur EJ_\UW (opticaly a(:tive)%r |

(B) | SR (Bayer) UI&UI AT R |

(©) | Q STl NaHCO, ¥ 1Y ETTTET (effervescence) ST 2 |

(D) | RUH UehTEH (akyne) B |
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TS 3 (SifepdH 3i® : 32)

TS T 3T (08) U 3 |

TA® U= BT 3R U H&ATHS HT (NUMERICAL VALUE) B

Ud® TR & g, SR UfAy #RA & fog Ay M W A8 (MOUSE) 8iR 3HH-wpiH
(ON-SCREEN) Tg3ia gAR® HIUS (VIRTUAL NUMERIC KEYPAD) &1 JUTNRT dRdh ITR
o1 TR WSATHS A UfAY H |

gfe TRemEre AF | & ¥ s SR ®IF §, d 7 &1 Gl (02) SRHAd R ab
T/ IR (TRUNCATE/ROUND-OFF) & |

T U o ITR B Fedid+1 (1 AT & SFaR G :

qisid  :+4 IS S RIF R Had v6! Sd® 9H Uias fear g |

g ed 0 g uRfRufaai | |

Q.9

Q.10

Q.11

YTq ST 400 pm BT 1&g (@R TEIS) FT U g1 (s AH i A (cubic close packed
|attice) §TCIT 8, BT T (g cm ™3 H) =

JUGRT ;YT BT TRATY SHH (atomic mass) = 105.6 amu TUT STANTRT A

(Avogadro’s constant) = 6 X 1023 mol™?

200 mL 0.010 M §TH ATECT (barium nitrate) BT 100 mL 0.10 M JIfSTH IS (sodium
iodate) H TG TR1 R 94 TP oo faaad # dRGH 3maee (barium iodate) &1 faaaan
(solubility) X x 106 mol dm~3 § | X &1 A g

IYANT B3 INTH SMATST HI faergdT T (solubility product) FREGI® (Kg) = 1.58 x 1072

fATd (Phenol) T 3% STeitd faaaH & TS T (fly ash) TR SITRRIYUT Thasfoids THATT-
3% ( Freundlich isotherm) &1 UTA HRdT § | U AU a0 0, 10 mgg~! @Y7 16 mg g~! fhATa
& el faeraa § SiRrNfd e & Aigdl HHT: 4 mg g~ 94T 10 mg g~ AU T § | 5t
AOHE W, 20 mg g~ fihATa & Seita faeaq O =Ny fOheia &f digdT (mg g~ )

B |

STANT B log,, 2 = 0.3
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Q.12

Q.13

Q.14

Q.15

Q.16

TH ANHIT 4 + R — A R AR &9 | 39 AN o7 A1 771 37 (rate) KAR] © |
ifferar & ST o R BT TigdT, [R],, A B WIS, [A]o, ¥ 10-THT 3 § | 3 fHYROT &
1Y & KR = &' FRRT® ©, 39 iffhar &) 331 UuyH-HIfe (pseudo first order) Bt AT AT
ST H & | 3T AR & HROT AT DY AT (rate) T 3HMARID I (relative error) (% T),
Sq I8 oAt 40 % gul g1 TRt g, g

[k TUT &' TITA T FATaiop! (rate constants) 1 iU &d 8]

300 K WX, U ge U] (macromolecule) T 3reef aaﬁamuwward (osmotic pressure) STl
(exert) 8 S fATT (€99 = 1.00 g cm™3) B} FaTS (h) & U H ad fowam a1 Sigl h &1 74
2.00 cm € | A 9837 & A fIqa= & Wigdr 2.00 g dm~2 &1, T §8aU] & HITR STAM (molar
mass) BT TRGHT B TR X x 10* g mol™ AT § | X BT HF 2|

JUGRT H3: WAH® 19 Fadi (Universal gas constant, R) = 8.3 JK~! mol~! T S @xUl

(g)=10ms~2

UH JYd-IUTAE A BT 387 1 IR (1 bar) TUT 208 K TR g (butane) & G4 I ST § |
W@Hﬁﬂ‘d% x 10° volts §, S8l F B8 fRRI® (Faraday constant) g | X BT HH g

IYANT BY: 298 K TR fAH0r &t A fisg oIt (Standard Gibbs energies of formation) &

ArGo, = —394 K Mol ArGlarer = —237 Kf mol™; ArGlyane = —18k mol~?

[MN(Br)e]®> T4 [Mn(CN)g]* & Uish Ul T 991 30 (spin only magnetic moment) & A1
(B.M. ®) &1 3mT =

TP P SHFRRBRISS (octasaccharide) (FITR GOHM = 1024 g mol-Y) Yufdar Sia sfoafed

B B A AP S (monosaccharide): IZE (ribose), 2-FS3HTRIRTZENT (2-deoxyribose) TUT
B (glucose) dT § | Ot Sufed Sarel & quf wrn & Iafed ARQeEe! # & g 2

S 3ITeRIRTZEN (2-deoxyribose) Bt AT 58.26 % (wiw) (HR/HR) § |
TH JHFCRPRIZS U H IURYT IZEN (ribose) ThdH (UH D) B W& =
SUGNT B AR SHAM (g mol B): AN = 150, 2-FSHTRIRTSINT = 134, PN = 180;

URHIY] @IHT (atomic mass, amuff): H=1,0=16

END OF THE QUESTION PAPER

6/6




