'PART | : PHYSICS

SECTION - 1 : (Only One option correct Type)
s — 1 : (bael U 9} fiwey yer)
This section contains 10 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ON_LY ONE is correct. _
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1. Two rectangular blocks, having identical dimensions, can be arranged either in ‘
configuration I or in configuration II as shown in the figure. One of the blocks has
thermal conductivity K and the other 2x. The temperature difference between the |
ends along the x-axis is the same in both the configurations. It takes 9 s to transport |
a certain amount of heat from the hot end to the cold end in the configuration I. The
time to transport the same amount of heat in the configuration 11 is
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Two non-reactive monoatomic ideal gases have their atomic masses in the ratio
2 . 3. The ratio of their partial pressures, when enclosed in a vessel kept at a

cohstant temperature, is 4 : 3. The ratio of their densities is
(A) 1:4 - B) 1:2 (C) 6:9 9¥8:9
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(A) 1‘-\;_4 ®) 1:2 (C) 6:9 (D) 8:9

A particle of mass m is projected‘ from the grou_hd with an initial speed u'(, at an angle
a with the horizontal. At the highest point of its trajectory, it makes a completely
inelastic collision with another identical particle, which was thrown vertically upward
from the ground with the same initial speed 1,. The angle that the composite system
makes with the horizontal immediately after the collision is
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'tf ul of light of duration 100 ns is absorbed completely by a small object initially at
\ xio = %

P

—

ower of the pulse is 30 m# and the speed of light is 3 x 108 ms~'. The final

xie¥ =V mgg ghentum of the object is P(f’ = | 8
/(i& 0.3 x 10717 kg ms™ B) 1.0x 1077 kg ms1 g
"F- L() MS 0 x 10717 kg ms™? : (D) 9.0 x 10717 kg ms* o
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(A) 0.3 x 10717 kg ms~1 (B) 1.0 x 1077 kg ms™!

(C) 3.0x10°"7 kg mst (D) 9.0 x 107" kg ms"
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5. In the Young's double slit experiment using a monochromatic light of wavelength 2,
the path difference (in terms of an mteﬁer ‘q))corrxspondmg to any point having_half
the peak intensity is
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The image of an object, formed by a plano-convex lens at a distance of § m behind
the lens, is real and is one-third the size of the object. The wavelength of light inside

2 :
the lens is times the wavelength in free space. The radius of the curved surface

of the lens is '
(AY 1m B) 2m (C) Im - (D) 6m
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One end of a horizontal thick copper wire of length 2L and radius 2R is welded to an
end of another horizontal thin copper wire of length L and radius R. When the
arrangement is stretched by applying forces at two ends, the ratio of the elongation in
the thin wire to that in the thick wire is

(;\.\)/0.25 ' (8) 0.50 C) 200 (D) 4.00
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(A) 025 @) 0.50 (C) 200 (D) 4.00
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8.

/4
A ray of light travelling in the direction —(E +fj) Isﬁnudfnt Qn apl e mirror. After
2 LN

reflection, it travels along the direction -;-(z —-JEJ) The angle of incidence is
(A) 3c¢° (B) 45° 60° : (DY 75°
T& qHA G401 IR JrafoRt weeTer fhvr @Y wnd faem %(h«/i})% | R &

e el e L(7-437) @ o & 1 feeor 1 o v 2

A) 30° (B) 45° C) 60° D) 75°

The diameter of a cylinder is measured using a Vernier callipers with no zero error. It
is found that the zero of the Vemier scale lies between 5.10 cm and 5.15 cm of the
main scale. The Vernier scale has 50 divisions equivalent to 2.45 cm. The 24™
division of the Vernier scéle exactly coincides with one of the main scale divisions.
The diameter of the cylinder is -

(A) 5.112cm (B) 5.124 cm (C) S5.136cm () 5.148 cm

Ud d¢ @1 A "I9A F AT g Jfe fRa e after S e swam g
g | 99 & <SR afR T @ g, 76 Y9 % 510 om 3R 505 cm &
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(A} 5.112cm ~ (B) 5.124cm (C) 5.136 cm (D) 5.148 cm
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10 The wone of mass m by a force, K k——z—*i;?m +a——,-—£7—;? }'} :
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(K being a constant of appropriate dimensions), when the particle is taken from the
point (a, 0) to the point (0, a) along a circular path of radius a about the origin in the

x-y plane is C\ - K wl= x a fa,
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SECTION - 2 : (One or more options correct Type)
Gug — 2 : (Th I 3% TEl Rdbew yar)

This section contains 5 multiple choice questions. Each question has four choices {A),
(B), (C) and (D) out of which ONE or MORE are correct.
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11. A particle of mass M and positive charge O, rﬁoving with a constant velocity

i, =4 ms™, enters a region of uniform static magnetic field normal to the x-y plane.

\‘C\\\? q The region of the magnetic field extends from x =0 to x = L for all vaiues of y. After
//éssmg through this region, the particle emerges on the other side after 10

m@ﬂhs}owds with a velocity i, = Z(J_ 3+ 1) ms™' . The correct statement(s) is (are)

he direction of the magnetic field is —z direction. /) Lﬁﬁ
(B) The direction of the magnetic field is +z dlrectlon b= : Az %L
magnitude of the magnetic fi eid 3 Q units. / -
Yxz+ Y- /
00~ M A

I/(-E)) The magnitude of the magnetic field is 30 units.
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" 2. Two non-conducting solid spheres of radii R and 2R, having uniform volume charge

densities p; and py respectively, touch each other. The net electric field at a distance

2R from the centre of the smaller sphere, along the line joining the cenires of the

P
spheres, is zero. The ratio 7): can be

N -4 - 32

(A) B) —35
32 |

€) 55 ‘ (D) 4
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13. A solid sphere of radius R and density p is attached to one end of a mass-less spring
of force constant k. The other end of the spring is connected to another solid sphere

of radius R and density 3p. The complete arrangement is placed in a liquid of density

N
S
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2pand is allowed to reach equilibrium. The correct statement(s) is (are)

4rR’pg
(A) the net elongation of the spring is 3k

87Rpg
( the net elongation of the springis — 5

( the light sphere is partially submerged.

(D) the light sphere is completely submerged.
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in the circuit shown in the figure, there are two parallel blate capacitors each of
capacitance C. The switch S, is pressed first to fully charge the capacitor C; and

then reteased. The switch S, is then pressed to charge the capacitor C,. After some
time, S, is released and then S5, is pressed. After some time,

(A) the charge on the upper plate of C, is 2CV},.

B) 1 charge on the upper plate of C,is CV,.

M’z’ charge on the upper plate of C,is 0.

(D) . the charge on the upper plate of C, is — CV,,.
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(A) claﬁmtﬁewzcvﬂaﬁﬂél

(B) C, B I W W CV, JW & |
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15. A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic
according to the equation, y(x, 1) = (0.01 m) sin [(62 8 m™1) x] cos (628 5]

Assuming 7= 3.14, the correct statement(s) is (are) Y= l

he number of nodes is 5. % w
(A) § is /.’.&E _ V/bjb? b 9:5_
(BY' The length of the string is 0.25 m. AT wazEls = T

{C) The maximum displacement of the midpoint of the stnng. from its equilibrium

sition is 0.01 m. .
) (D The fundamental frequency is 100 Hz. gf{’/’ o
AHIHRO]

i RN W oReg AR afm 9 ol iR {257
y(x, 1) = (0.01 m) sin [(62.8 m~') x] cos [(628 s")] EWRT Hfd &Y v& & | of ‘/
7=3.149F1 9 99 77 g wd) 28 €
(A) sl @ e 5§ | (‘I//

(B) BRI & @S 025m T |
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SECTION - 3 : (Integer value correct Type)
avs - 3 : (qUTd AT e UP)

This section contains 5 questions. The answer to each question is a single digit integer,
ranging from 0 1o g (both inclusive). | _
sﬂ@gﬁsm% lmmmwoﬁgwm&nﬁm%ﬁmmw
s iE ¥ |
f: D-5h .
16. A particle of mass 0.2 kg is moving in one dimensioh under a force that delivers a
constant power 0.5 W to the particle. If the initial speed (in ms~1) of the particle is

zero, the speed (in ms~') after 5s is

wo.zkgamﬂﬁmwaaa?m,sﬁ%wﬁmaﬁﬁﬂo.sww
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A uniform circular disc of mass 50 &g and radius 0.4 m is rotating with an anguiar
velocity of 10 rad s~! about its own axis, which is vertical. Two uniform circular rings,
each of mass 6.25 kg and radius 0.2 m, are gently placed symmetrically on the disc
in such a manner that they are touching each other along the axis of the disc and are
horizontal. Assume that the friction is large enough such that the rings are at rest
relative to the disc and the system rotates about the original axis. The new angular

- velocity (in rad s7!) of the system is

TE 50 kg T 0.4 m F5om & tHaAE 3%F o0+l Saler ot & S 10 rad ' &
Hvfg 97 g0 WE § | T THEI gOeR e 4R 9§ W) wafid aid
A TF g Bl g gV 39 TOR 7@ 0 W W 9 & 6 3 ¥6 & st @
W el B | IAP Beol B GAAH 6.25 kg T Browr 02m ® 1 79 Frew &
T B T (rad s~1¥) Pt B0 (@39 AR 5 % 19 vt & A9 o
m%ﬁﬁﬁwaméﬁaﬁawﬁaﬂﬁwﬁaﬂ?ﬁ?ﬁmﬁamww
WX E8) ¢

A freshly prepared sample of a radioisotope of half-life 1386 s has activity 103
disintegrations per second. Given that In 2 = 0.693, the fraction of the initial number
of nuclei (expressed in nearest integer percentage) that will decay in the first 80 s
after preparation of the sample is

% qa FAR R gan A s wRied, fraa sniemg 1386 s &, A
afehaar 10° faaes ofy Ade € | AT In2 =0.693 8, 99 W9 80 s # fufeq
vt 7 IRfe TG 9 Gl BT U (R Preedd g #) €
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A bob of méss m, suspended by a string of length [, is given a minimum velocity

required to complete a full circle in the vertical plane: At the highest point, it collides
elastically with another bob of mass m suspended by a string of length {,, which is

initiallyr at rest. Both the strings are mass-less and inextensible. if the second bob,
after collision acquires the minimum speed required to complete a full circle in the

!
vertical plane, the ratio 1—" is

w;wzwmmlla@éaﬁaﬁﬁmgan% | 59 U o e
W%Gﬁﬁ?mwﬁwﬁwm%ﬁmw%rmw
WW%WW»:WH%W@WWW% | gEl
W!za@ﬁaﬁaﬁﬁmw%mmﬁmmw% | el
SR gemm <a d sfar © lﬂ%wa?aﬁ'fg@maﬁmwﬁ
W@ﬁ%ﬁﬁﬁmwﬁ@,ﬁwmfmw%aﬂ%m

U §

The work functions of Silver and Sodium are 4.6 and 2.3 eV, respectively. The ratio of

the slope of the stopping potential versus frequency plot for Silver to that of Sodium

is :
&) T4 afeaw ¥ Bl BT HA 46 d23eV ® | 9t @ afeTm & PR
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| PART Il : CHEMISTRY

SECTION —~ 1 : (Only One option correct Type)
YUS - 1 : (hadl U Wl fAdeT W)

This section contains 10 muitiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct,

9 @us H 10 9gRET w4 § | UdF U H GR fdaed (A), (B), (C)aﬁv(p)%ﬁ o
U ad U Wl & |

21. The arrangement of X~ ions around A" ion in solid AX is given in the figure (not

drawn to scale). If the radius ofsX ™ is 250 pm, the radius of A" is
(A) 104 pm - (B)/125 pm ) (C) 183 pm (D) 57 pm

F 3 AX # AT g W X oAl o e (WEt AgEsd # e o A g
T 1Al X~ & age™ 250 pm €, 99 AT #1 G g
(A) 104 pm (B) 125 pm (C) 183 pm (D) 57 pm
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( CHEMISTRY |

. Sulfide pres are common for the metals
(A)/ Ag, Cuand Pb (B) Ag, CuandSn (C} Ag, Mg and Pb (D) Al Cuand Pb

AT, RS AT & w9 # i o 4Tl o €

(A) Ag Cu®NPb  (B) Ag CusiRSn (C) Ag Mg3WPb (D) Al Cu 3R Pb

The standard enthalpies of formation of CO,(g), H,0(l) and glucose(s) at 25°C are

— 400 kJ/mol, =300 kJ/mol and —1300 kJ/mol, respectively. The standard enthalpy of

combustion per gram of glucose at 25 °Cis

(A) +2900 kJ : (B) —2900 &J

@/-16,11k.1 (D) +16.11KkJ

CO,(g), H,0() @ qasm @) B A= JeE e 25 °C w s — 400 kJiea,
_ 300 kJ/ee R 1300 kAT & | 9RY T @R @ 25 °C R &8 AHe @edt €
(A) +2900 kJ (B) —2900 kJ

(C) -16.11kJ (D) +16.114J
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24. Upon treatment with ammoniacal /,S, the metal ion that pfecipitates as a sulfide is

25,

(A)  Fe(lll) ®) Al
©) Mgl @4(}11)

qqﬁmHﬁ%maﬁﬁmeﬁwﬁmmmmmﬂww%mﬁm

g awd
(A) Fe(IIl) (B) Al
(C) Mgl (D) Zn(ll)

Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at

25 °C. For this process, the correct statement is

(A) The adsorption requires activation at 25 °C.

(B) The adsorption is accompanied by a decrease in enthalpy.
Me adsorption increases with increase of temperature.
(D)} The adsorption is irreversible.

>
14
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2
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w
o
Q

25 °C 9199 W & S fiega A AR o & afelid awera o st fe

T | 39 WA & o 98 YA ©
(A) fireiyor @t 25 °C T= |ipau Y amavgsar it & |

(B) rftreiwur wwpd A yRieh wedt €

(C) aﬁvﬂwmaaﬁwm%l
(D) fereNsYT AFTSHAINY & |

*2

Space for Rough Work | Tt BT % T wm

19

LTI




26.

: Cl
HaC-Cl -:}—C| x"cl [:::rJL\/

ﬁ CHEMISTRY |

K1 in acetone, undergoes Sy2 reaction with each of P, @, R and §. The rates of the

reaction vary as

_. o
Cl
HaC-Cl >—C| "¢ _
P 0 R A
@/%>Q>R>S | m)S>P>R>Q'
(C) P>R>Q>S. D) R>P>S>Q

Wﬁm%ﬁmﬂaﬁuﬁzﬁP,'Q,Raﬂ?Saﬁ'mmmsgmﬁmaﬁr% |
sﬁaﬂﬁa‘mﬁaﬁﬂwﬁaﬂﬂmwm%

O

I 0 R )
(A) P>Q>R>S (8) §>P>R>Q
) P>R>Q>S D) R>P>S5>0

*2
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27. In the reaction, . ‘[9 ‘[g“‘/
s S0y S/
P+Q——> R+S Neo- thange 1~
‘the time taken for 75% reaction of P is twice the time taken for 50% reaction of P.

The concentration of () varies with reaction time as shown in the ﬁgUre. The overall

order of the reaction is R=  [RI[ST
A) 2 B) 3 -
(C) o (P)/l
I 3
[Qlo
[Q]
Time "
HHY
fr=1 arfarfesan,
P+0 - R+S

ﬁPﬁ75%aﬁﬁﬁmmWPaﬁso%mmﬁmwwaﬂmﬁmé|
O <8t Rfvr= i, orfran s S Rt e S 2 | v o 9 T AR &
(A) 2 | 8) 3
€ 0 0) 1
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*2

LHENC v

Concentrated niIric acid, upon long standing, turns yellow-

(A) NO (8)
wig AR < B

s

NO,

(A) NO (8) NO,

The compound that does
bicarbonate sotution, is

(A) Benzoic acid

(C) Salicylic acid

ﬁﬁmﬁm@wmﬁtwm

NOT lib

> Nat4 AU

-

i CHEMISTRY[

brown due to th ormation of

(C) N0 (DY N0,

mwwrﬂé—ﬁwﬁqﬁaﬁasﬁmm@ﬁm%?

) N0 0) N0,

erate CO,, on treatment with aqueou

(B) Be zenesulphonic acid
(D) Carbolic acid (Phenol)
X CO, 78 & B, TE

g sodium

t\tquL\b

g

AN

(A) TEE AR (B) J=aohIfE 3
() Wfaffers 3 (D) FREfIE I (WIHTE)
~ space for Rough Work / =2 HA & faT '
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30. Consider the following complex ions, P, @ and R.
P=[FeF]", Q= [V(H,0)]' and R = [Fe(H,0),}""
The correct order of the complex ions, according to their spin-only magnetic moment
‘value's (inB.M.)is
(A) R<Q<P ' ®/Q<R<P
&
(C) R<P<Q (D) Q<P<R =
=
w
fr=ffiaa el sl P, @ W& R W RaR #ifg 6
P=[FeF )", 0= [V(H,0)J* 4R R = [Fe(H,0)s]"".
WWW@WWWWWWW(B.M.ﬁ)%W%
(A) R<Q<P | (B) Q<R<P
(C) R<P<Q (D) Q<P<R
Space for Rough Work / 'ﬂaﬁm%fﬁ'ﬁm
7 2 L AR AT




SECTION -2 ': (One or more options corfect Type)
avs — 2 + (T AT ftrs W fade yaR)

This section contains 5 multiple choice guestions. Each question has four choices (A),
{B), (C) and (D) out of which ONE or MORE are correct.

L @S ¥ 5 TgRee WE § | e w3 e R (A), (@), (€) ol (0) &, T
3 e a1 aftre wE T |

31. The hyperconjugative stabitities of tert-butyl cation and 2-butene, respectively, are

dueto tHf{H\*—' th -ty

(A) c—p (empty) and c—n* electron deiocalisations.

(B) o-¢” and c—n electron deldcaﬁsations.

(&) d-—){; {filed) and o—7 electron delocalisations.

(D) p (filled)—>o™ and o7 electron delocalisations.
ten-qﬁawmz-WW:ﬁmmﬂﬁamﬁm%ﬁﬁ
(A) o-p (R AR oo7" o Rl

(B) o—c” 3R g AR el

(C) o—p (IRA) AR oo T fArATERT

(D) p (ERA)>c* IR o’ EECYERCICIRICAR

Spacé (o] g1 R F oo e

‘) O M

— L L R e

{EHEWSTRY{

T ank. At e i A BT =
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32. Benzene and naphthalene form an ideal solution at room temperature. For this
(\Ey/ASmm is positive
( AH=0 o

I AR ARIAT FHRY TOHE W TF W<y e 9 ¥ | 39w ¥ R 9d

process, the true statement(s) is(are)

(A) AG is positive

y/AS.=0
_ sumoundings

Fo ¥ (&)

(A) AG 9T & |

(D) AH=0

) AS gy, TISTE @ |

*2
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c33. Among P, 0, Rand S, the aromattc compound(s) isfare

A P (f% / o D) §

A 2/\%\‘:% N

P
| ) AN

% \ @ NaH 0
: | ey |

(NH4)2CO5

AR DR -

100-115 °C

HCI s
P, 0, R 3R § # Wrifew A 313 }
| | ;
(A) P ®) @ (C) R D) § i
- !
Space for Rough Work / =l A & e e | :
i
i
i
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34. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA4, M) is

1/100™ of that of a strong acid (HX, 1M), at 25 °C. The K_ of HA is

(A) 1x 10 (B) 1x10°S

(C) 1x10% (D) 1x 107

AR wiice (IM) Y gda o (HA, IM) ERT 9d U¥ed &l URMAF & 25 °C W)

USe A (HX, 1M) & g § 1/100 8 | HA$ K_ &1 Jelidp §

(A) 1x104 (B) 1x10°5

35. The pair(s) of coordination complexes/ions exhibiting the same kind of isomerism

is{are)

(A) [Cr(NH,)CIICl, and [CH(NH,),Cl,]C!

(B) [Co(NH,),Cl,]* and [P{NH,),(H,0)CI}*

(C) [CoBr,CL)* and [PtBr,Cl,]*

(D) [PUNH,),(NO,)ICI and [P(NH,),CI|Br

(C) 1x10°6 (D) 1x 103

SU-HEHgTF ARBIAEA & W W 4 &I (6 & UoR &) JHEgad <9id &, 98 &
(A) [CHNH,),CIICl, 3R [CHNH,),CL]C!

(B) [Co(NH,),CLY" 3R [PH(NH,),(H,0)ClT*

(C) [CoBr,CL)>- 3R [PtBr,ClL}*-

(D) [PHNH,),(NOIC! AR [P{NH,),Cl1Br

Space for Rough Work / %<2 &4 % fere vt
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SECTION - 3 : (Integer value correct Type)
QUE - 3 : (I A TET UAR)

This section contains 5 questions. The answer to each question is a single digit integer,
ranging from O to 9 (both inclusive).

g @ve | 5 WeT © lmwmwoﬁga‘m@ﬁmﬁa)%eﬁaww

g Ui © |

36. EDTA* is ethylenediaminetetraacetate ion. The total number of N—Co-O bond
‘angles in [Co(EDTA)]'" complexionis 1) '

EDTA* TRl S SEITiee oA & | el ARA [Co(EDTAY)'- %1 N- Co—O
Yy Bl T A W= T

37. The total number of lone-pairs of electrons in melamine is

30 ) SUEE SAaEl ¥ TETE I B pa W ¥

Space for Rough Work / &< & & feq wm

A=

T
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38. A tetrapeptide has ~COOH group on alanine. This produces glycine (Gly), vaiine
(Val), phenyl alanine (Phe) and alanine (Ala), on complete hydrolysis. For this
tetrapeptide, the number of possible sequences (primary structures) with -NH, group

attached to a chiral center is

T e § VA W ~COOH 0 Rem™ & | 3w el el Jase gy T
(Gly), 309 (Val), %P e (Phe) T Yo (Ala) W 814 § | ¥9 CRNTES &
S el onafie wxemel) A W gay R -NH, 9 fova &% & |
amafa| & | ‘

"39. The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the '
de Broglie wavelength of He gas at -73 °C is “M"” times that of the de Broglie
wavelength of Ne at 727 °C. M is

He 3R Ne % WY S&d9 &% 4 3R 20 amu. € | He 1 #1 =73 °C W ¢ gt
a0 @IS Ne @ 727 °C W 2 givel o7 oparg § “M” T | M ®1 A/ §

40. The total number of carboxylic acid groups in the product P is

Sare P A eEifRfa® o WEl B Fo & ¥

o o}
1. Hi0% A
o] -~ P
2. 04
0 o} 3. H0,

Space for Rough Work / e B & 0w
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PART Il : MATHEMATICS §

SECTION — 1 : (Only One option correct Type)
FUS — 1 : (I U@ eI AHe YER)

This section contains 10 multiple choice questions. Each question has four choices (A),
(B). (C) and (D) out of which ONLY ONE is correct.

s’ﬂ'@uzs'ﬁmagfaamm% lmwﬁﬂwﬁﬁmm),(m.(e)m(o)?mﬁ
J PaATH G E |

41. The area enclosed by the curves y = sin x 4 cos x and y = |cos x — sin x| over the

. | .

interval {0 ,'2‘1 is 6 N x
I Y o MuMr A o (-
- 19

A 43\2-1) (9/2{2(\!5—1) © 22+ @ n2z(R2+)

A a(\2-1) . ®) n2({2-1) © 2(\2+1) © n2(\2+1)

42. The number of points in (— o0, 00), for which 2 —xsinx—cosx=0,is

(A) 6 (B) 4 €) 2 D)0
(—w,oo)ﬁﬁ'_g'ﬁﬂﬁm,mez—xsinx—cosx——-o,“b}: .
A) © (B) 4 (C) 2 (D) 0

space for Rough Work / ‘ch‘v‘v} w1 % g T
A v X

I AR

Aralt = J IVLW o)) - [SPnartesn) &b
_ted% ) A

e

B

e R S TS

PPN idcomtic s
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43. The value of cot (

23 5 23 24
A 35 \9/3—3 ) 33 D) %

23 n
-1 .
cot("Z::l cot [1 + k§1 ZkD A B - 2;}:)\
23 | 25 23 24 \
(A) 25 (B) 73 (C) 24 (8)) 53 b

44. A curve passes through the point (1 , _6—) Let the slope of the curve at each fOi t
| m= sl h 3
(x, y) be §+ sec @, x> 0. Then the equation of the cupve is x

(A) sin (X) = log x +%

u;?}/ M coec[‘)‘) log x + 2
X
2 ‘ 2 v
(G sec(‘f)=logx+2 (g/m(—i—}]=logx+% 4—?

% 9 g (1,%5] q Torer & | A 5 Qe /B (v, )) W 9% B yavr |

4

"
O
§+sec[§),x>0 g, d9 o6 BT FHIGI B - \ -
) <
Y 1 ; (}rvﬁ) E
(A) sin (x]=logx+§ _ (B) cosec (ﬂ:log x+2 \::'t’ :}E
. P
(C) sec(gf)=10gx+2 | (D) cos[%‘cz)=logx+% \ E"
P _00 @jpaceforRoughWorklﬂﬁ}m%ﬁqwﬁ
v/ Ty
1'2 K = Q0
f— ACin X —twx =0 | ~
— b 13 4 v [
N . . [ wUan—tJ
Kl .-atXL : LIJ/V ' Z‘ )
EoML e o5 =t 15) ¢ bt ()4 -
N R 15D ¢ bt RAITIN

_g(ih}ﬁ> _‘:f“ ): -

2\ 3 - JUMAGRURRA0 8
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45. Let f: [ j|-—>R. (the set of all real numbers) be a posmve non- constant and

differentiable function such that f”(x) < 2 f(x) and f(5J=1 . Then the value of

1

st
. : | |
J f(x) dx lies in the interval _L°< DD [x FT{ )
172 1/4 ')/X _i_/r
. _ >0
(A) (23 1 26’) (3—1,26’—1) D\L
: e Xz
© (5te1) o (0.5 Xz

m?ﬂﬁ?f:[%,l]m& @ arafie deemell B GYTEE) U@ Hcdd, AR
' i
Mmﬁaw%&wmf@wzﬂnawf@=1%, an f(x) dx

. 12
FAE A R H S
(A) (2e-1,2¢) (B) (e—1,2e—1)

A N

Space for Rough Work Iﬂﬁ?}?ﬂﬁ%ﬁqw
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[ MATHEMATICS |

46. Let I;}{ = 3? +; - 23' and ST(} = /:\ - 3} — 4@ determine diagonals of a para!leiogram
PORS and ;T= ? + 2} + 32 be another vector. Then the volume of the

parallelepiped determined byhe vectors I?T , P_b and 1-;S is

(A) 5 \@}/“20 (C) 10 (D) 30

o R PR =31+ -2k @ SQ =13 -4k T AR IS PORS ¥ fawul

eiRe B & AR Pr=1+2} + 3% Tw o wfw ¥ | qa Wk PT, PQ

ps gr1 FRiRT THiR Yehad I IR &

(A) 5 (B) 20 (C) 10 (D) 30
X
47. Perpendiculars are drawn from points on the line x—;—2=y—jil-§" to the plane
x +y + z = 3. The feet of perpendiculars lie on the line L=y 4= 5l>
)‘Z'Z
-1 z-2
@ 5= =T p e )t AT
x -1 z-2 }‘_+3A 3=
© =5 5. W = 3
aax+y+z—3tr\fmx+2 =§Wﬁﬂﬁﬁ§3ﬂﬁmméw/
re-arg forer Y o) fera € o,y R¥3 é
x_y-l_z-2 x_y-1_z-2 * 2
A 5="% "1 ® 2773 "5 g s
-1 z=2 -1 z-2
(C) §=x3—=z—_— (D) «"—-—:ZS 4 =3
Space for Rough Work / ﬁﬁl’&%‘fﬁ?m X =]
¢ N e 3 H K »3
| w = -3 -4k
_lded]
_ 7 (Px IR)
f ' f Y PSS9 P G CI o ¥)
Lroon = 0 -1
2 1y o] ]2 ~L’fk[sf3,‘ _ e AR L
- 1X __3 .—-l.{ ‘ )p
X L .
a — Yoy w12 +—'l) 'i'k("“‘
] -”‘k_” ~ i ~1m Ho\,.,wv(




!18. Four persons inde

1 3 11 ' . .
324 TR Then the probability that the problem is -solved correctly by at least one

R [MATHEMATICS |

pendently solve a. certain problem correctly with probabilities

235 21 3 253 o
(A) 3356 B) 536 (y 756 (O) 53¢ g
wﬁw%wmﬁﬁﬂwﬁ%%%%%m%m
m%,aawwﬁmﬁﬁmﬁwwmﬁﬁmafﬁmmmﬁaﬁ
aired B . '

235 21 3 : 253 |
(M) 356 B) 256 ©) 236 () 56 \ -*
' o 1 L A
| e Y xT s Ty
49. Let complex numbers o and —é lie on circlel (x — xp)* + -yt = P and tH'Y ‘
—x) + -~ 4r2, respectively. If z4 = X + iy, satisfies the equation ' "
2_ = * Yy — - v !
2 iz,) —,2‘+_2, then |a} = l.[ﬁ(o “d°) _ ) 7[:*3'0 :-%\H_
1 ' 1 1
(Q/;% _ ® 3 S ©OF © 3
A T afes FET o T % HE g (x—xo)2+(y—y0)2=r2 qAT (x —x,)* +
G -yp=4ar X fRerg & | AT zy=x+ o FERTIT 2 fzgl2 = + 2 AR
A1 ¢, O o=
o L o L o L o
(A) Nz B) 3 (C) NG - D) 3
space for Rough Work / ﬁﬁﬁ&gﬁﬂ’m{
L{H =N
i LR
(avo)
M = b
Q A = ._.——-——-b ”L
alarn) O
‘2 3 //\\ AR
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50. Fora> b > ¢ >0, the distance between (1, 1) and the point of intersection of the
ihe =4, 5

lines ax +by+c=0 and bx+ay+ec=0 isIessthanZ\ﬁ.Then :
y/'i'b—c>0 7 - M{;wm %
(C) a—b+c>0w. (D) a+b-c<0

a>b>c>0 ¥ Y, (1, 1) T &R ax +by+c=0 d bx+ay+c=0 & Ul
RgFdm A @02 798 ™

(A a+b-c>0 (B) a-b+c<0

(C) a-b+c>0 D) a+b-c<0

Space for Rough Work | Fd B & T e _

R 1 Shst
: 327 | =0
" She e Qufb%rhﬂ)_aﬁd AT
| 2 3t | "
256 3 O
<
5 3 =
51 T
<
=
—bx by +) Yy = ="
&
_by Tk tay =T
q\ﬁ,r—bm'} = b-a ax = ~hyd

%{aﬁ—ﬁﬁ-fh—g)ﬁw. ‘= {by+i)
ylar) +1) =° .

ytase) = =2
=
. (a+b)

TR s © ARG

| bt t R R i o e A AT T e e
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SECTION - 2 : (One or more options correct Type)
QU - 2 : (UF AT AfH FE vy Uar)

This section contains 5 multiple choice questions. Each question has four.choices (A},
(B), (C) and (D) out of which ONE or MORE are correct.

7Y Wus § 5 ggfiee ued § luﬁﬁﬂimﬁwﬁfﬁwm),(m.(cmﬁi(o)ﬁ o
W e Ul 3JF Fqel E |

51. Letf(x)=xsin zx,x>0.Then for all natural numbers n, f’(x) vanishes at_

1
(A} a unique point in the interval (n, n+ E]

1
(B) a unique point in the interval [n 5.0 + 1)

(C) a unique point in the interval (n, n + 1)

(D) two points in the interval (n, n + 1)

Wﬁ?f(x)=xsin7rx,x>0,ﬂawm—{°ﬁ?ﬁh?ﬁlﬁ’ff(x)ﬁ“?q?i’ﬁmg:
(A) aaﬂa(nw)ﬁquféﬁjw |

(B) W[n+%,n+l) # tHaE Uo g W

(C) RIS (n, n + 1) # (A U@ fag W
(D) SRRTE (n, n+ 1) 7 B fogali W

Space for Rough Work / %2 & & |-
H“ ’JLS\':'KX gﬁt>o = u‘v\%:Wk
Pl = X% udrl x|+ ghuTa) b xat
f\[l): Y (A X ¥ M")A—l'—
: Y wﬁ){jé}hrl'—o
tu,d{— bt =0
s

IR B {1111

it = e e e e
e TSR s b e o i ¥ T e ' - ; ey R T T
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52.

2 Ciers) 2

|

up L [ MATHEMATICS |

A rectangular sheet of fixed perimeter with sides having their lengths in the ratio

8:15 is converted into an open rectangular box by folding after removing squares of
equal area from all four corners. If the total area of removed squares is 100, the
resulting box has maximum volume. Then the lengths of the sides of the rectangular
sheet are |

(A) 24 (B) 32 (C) 45 (D) 60

vF FifYad URAN @ aER TIeY Y, R qonell # aEigdl 8115 &
aﬁqmﬁ%,wﬂaﬂﬁﬁﬁaﬁﬁweﬁwéﬁaﬁﬁmaquaﬁ
AEeR 0 # gRafia e wan € 1 iy frere W gl o1 &% 100
2 gq qRur 38 &1 e HETW ¥ | 99 AAIeR ¥R} B el @
m = g

(A) 24 (B) 32 (C) 45 (D) 60

kT gt e b

*2
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For3 x 3 matrices M and N, which of the following statement(s) is (are} NOT correct ?

MTM N is symmetric or skew symmetric, according as M is symmetric or skew X
metric P ql\d A ) ay = O‘jf
(B) M N-N M is skew symmetric for all symmetric matrices M and N X
(C) MNis symmetnc for all symmetric matrices Mand N v -
(D) (adj M) (adj N)= adj (M N) for all invertible matrices M and N v/
3xsa1a;aMaanN$1%Nﬁﬂﬁﬁaﬁ=rww=rﬁ%(%w
(A) Mﬁswﬁamﬁw—wﬁa@ﬁ%ﬁwN’MNmﬁﬂmﬁwwﬁa% \
(B) wﬂﬂnﬁﬁana:@‘iMamNﬁi%mMN—NMﬁw-wﬁaﬁ |
(C) WWWMMN$WMNW% 1
(D) wﬁagc—;mvﬂ?lauqﬁMaanN%ﬁm(ade)(ad;N) adj (M N) | v
AL
Space for Rough Work / ﬁ’ﬁlﬂﬂ?ﬁ-{qwﬁ ' / (y
in KUKs ) o
Z (-4) > XK
$n (L) « L+ "y Mt ’qu '
}‘* alfart) | hn”
oo
‘2 38 T

i e S o | s T e e T [P SN s g v T
o S et R r o oo e—— ” et e s e e S e T

AT F BT ATk 34k
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54. Aline [ passing through the origin is perpendicular to the lines
L3+ 0T+ (-1 +20] + (4 + 20k, —0 <1<
L:(3+25)1+(3+2s)] + 2+ )k, —0<s<eo

Then, the coordinate(s) of the point(s) on /, at a distance of \f1—7 from the point of
intersection of / and {, is (are}

7 75 7.7 8
(A) (5!'3—:3.) (B) (_1’_130) (C) (lslsl) (D -9-’§a_9_]

uE @l 1, S qafdg @ qoRe 8, X
L1+ 0T+ (-1 +20] +(@4+20k ,—0<t<o

12:(3+2s)?+(3+2_s)}+(2+s)’12,-oo<s<oo
W o ¥ | e, L, | Red R (el ¥ i, Shovael 1w g, %
TR R A7 @R @, e @)

77 5
wEL) @@ @a o 5
4n ki + 1)

55. LetS, = kE (-1) * k2 Then S, can take value(s)
=1

(A) 1056 Moss (C) 1120 @/1332

4n Kkt 1)
ﬂmr%sfkgl(-l) 2 g, a9 s, e AE A e §

)
o
-
<
=
T8}
n
-
<
=

(A) 1056 (B) 1088 (C) 1120 - (D) 1332

Space for Rough Work / 2 &1 & fole wrm=

g5t l
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~ This section contains 5 questions. The answer to each questlon is a single digit integer, :
ranging from O to 9 (both inclusive). : ;e

wmﬁsm% 1%%%@?0%9@(@%)%%@@
siaﬂuqyﬁai*a*lr)/\
N

“\O ‘\\ e
Y A @37\ f‘& Q! J

& | TMATHEMATICS |

'SECTION-3: (Inieger value correct Type)
wrg -3 : (q;Uﬁ?E = el TEHT)

B o TR A
.

56. Of the three independent events E|, £, and E,, the probability that only E, occurs is

a, only E, occurs is Band only E, occurs is y. Let the probability p that none of

events E,, E, or E, occurs satisfy the equatuons (a-2B)p= ap and (B -3 P = 2fy.
All the given probabilities are assumed to lie in the interval (0, 1).

Then  Brobability of occurrence of E, Y

Probability of occurrence of £, y | A

zﬁ'«rwaamaﬁE‘,E N E, § | &I E, ¥ Ted @ MR o &, $d
%aﬁaﬁmﬁ:ﬁﬂﬁ%wmzf ¥ ey @ WREA y ¥ | v o Tl
E, E, T E, ﬁ@ﬁsﬁ%ﬁﬂqﬁaﬁmﬁm;} FHERT (o - 2B) p = af
q (B - 3y)p~zﬁyaﬁm=ﬁ:m% lﬂﬂﬁu@wﬁ'm(m)ﬁﬁ@m
AR e €, 9

E, ¥ e B WS
Eﬁ?ﬂtﬁ?ﬁmﬁlﬁ

*2
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57.

58.

fMATHEMAthsJ

')

o

A vertical line passing through the point (h, 0) intersects the ellipse —+ at

the points P and (. Let the tangents to the ellipse at P and Q meet at the point R.

min

If A(h) = area of the triangle POR, A, = l/2$h$1 A(h) and A,= ., ., &), then
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A pack contains n cards numbered from 1 to n. Two consecutive numbered cards are

removed from the pack and the sum of the numbers on the remaining cards is 1224.

if the smaller of the numbers on the removed cards is £, then £ - 20 =
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* 9. Consider the set of eight vectors V= {a’; + b} +ck: a,b,ce {1 1}} Three non-

coplanar vectors can be chosen from Vin 2’ ways. Then pis

ans Qi &1 aegead y={ai+bj +ck:abcet-l, n} dRm Ly AT
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60. The coefficients of three consecutive terms of (1+ x)' *S arein the ratio 5 : 10 14.

Thenn =
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