PART | : PHYSICS

SECTION 1 (Maximum Marks: 21)

¥ This section containSEVEN questions

¥ Each question hadSOUR options[A], [B], [C] and[D]. ONLY ONE of these four options i
correct

¥ For each question, darken the bubble corresponding to the correct option in the ORS

¥ For each question, marks will be awardedme of the following categories

Full Marks ~ : +3 If only the bubble corresponding to the correct option is darker
Zero Marks . 0 If none of the bubbles is darkened
Negative Marks: -1 In all other cases

Q.1 Consider an expanding sphere of instantaneous rddiwghose total mass remains
constant. The expansion is such that the&antaneous density ! remains uniform

throughout the volume. The rate of fractional change in de@r:tyﬁ) is constant The
velocity! of any point on the surface of the expanding sphere is proportional to

[A] ! B] ! [C] "_ o] !

Space for rough work

Answer for the above question

Ans for Q.1: (A)
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Q.2 Consider regular polygons wittumber of side$ ! !'!l'1l EE as shown in the figure.
The center of mass of all the polygons is at heiglitom the ground. They roll on a
horizontal surface about the leading vertex without slipping and sliding as depicted. The

maximum increase in height of the locus of the center of mass for each polygdrhen
I depends oh and! as

[B] ! !!(_” !(

D] !! 11! (.I—.)

Space for rough work

Answer for the above question

Ans for Q.2 : (B)
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Q.3 A photoelectric material having woffianction! | lis illuminated with light of wavelength
! (! ! l:—') The fastest photoelectron has a de Broglie wavelehgthA change in
waveleng'th of the incident light by! results in a changé!,!in !,. Then the ratio
I, 111 is proportional to
[A] !, 1! [B] !l [C] '3 [D] !i/!?

Q.4 A symmetric star shaped conducting wire loop is carrying a steady state tuwsestiown
in the figure.The distance between the diametrically opposite vertices of the dtar is
The magnitude of the magnetic field at the center of the loop is

4a
Al 2luwiyTr o [B] —LniyT1 1
[C] —niyT1 1 [D] —ufrt VI
Space for rough work
Answer s for the above question s
Ans for Q.3: (D) Ans for Q.4: (A)
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Q.5 Three vectors’, I and!” are shown in the figure. Létbe any point on the vector. The

distance between the poirtsand! is! 111, The general relation among vectors and
TS

P'%

R

=Q-P

~
7

X

AEERGEN N B] 'ttt v ar

[C] Tr @y iHrar D] Frir Hrrnte
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Space for rough work

Answer for the above question

Ans for Q.5: (A)
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Q.6

Q.7

A rocket is launched normal to the surface of the Earth, away from the Sun, along the line
joining the Sun and the Earth. The Sunligd" ' times heavier than the Earth and is at a
distance! 'l I"' times larger than the radius of the Earth. The escape velocity from
EarthOs gravitational fieldlis! I ' II" II'" The minimum initial velocity!(, ) required

for the rocket to be able to leave the-Earth system is closest to

(Ignore the rotation and revolution of the Earth and the presence of any other planet)

[A] !, oo ot B] !, ! ot
[C] !, ! oot D] u, 1 1 opt!

A person measures the depth of a well by measuring the time interval between dropping a
stone and receiving the sound of impact with the bottom of the well. The error in his
measurement of time I8 ! I'I" seconds and he measures the depth of the wbk to

I 1 1" meters. Take the acceleration due to graévity I" ms? and the velocity of sound

is!"™ ms™. Then the fractional error in the measuremint , is closest to

[A] 0.2% [B] 1% [C] 3% [D] 5%
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Space for rough work

Answer s for the above question s

Ans for Q.6: (B) Ans for Q.7: (B)
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SECTION 2 (Maximum Marks: 28)
¥ This section containSEVEN questions

¥ Each question hasOUR options[A], [B], [C] and[D]. ONE OR MORE THAN ONE of
these four options is(areprrect

¥ Foreach question, darken the bubble(s) corresponding to all the correct option(s) in th

¥ For each question, marks will be awardedme of the following categories

Full Marks . +4  If only the bubble(s) corresponding to all the corogatton(s)
is(are) darkened

Partial Marks : +1  For darkening a bubble correspondiageach correct option
provided NO incorrect option is darkened

Zero Marks : 0 If none of the bubbles is darkened

Negative Marks ~ : -2 In all other cases

¥ For example, ifA], [C] and[D] are all the correct options for a question, darkening all t
three will get +4 marks; darkening orlx] and[D] will get +2 marks; and darkenir|@]
and[B] will get -2 marks, as a wrong option isaldarkened

Space for rough work
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Q.8 A uniform magnetic field exists in the region betweén! ! and! ! % (region 2 in the

figure) pointing normally into the plane of the paper. A particle with chargeand
momentum! directed alonge-axis enters region 2 from region 1 at pdipt(! ! ! !).
Which of the following optio(s) is/are correct?

[A]

[B]

[C]

[D]

#$%& () X HP%&'™ | #$%&'(
S S
, ! y
| l #I“ X
$% Fol ! s
o —
lYH#IRY, | |
3R/2
For! ! :—"— , the patrticle will reenter region 1
For! ! |I_.I_ , the particle will enter region 3 through the pdinton x-axis

When te patrticle reenters region 1 through the longest possible path in region 2,
the magnitude of the change in its linear momentum between poianhd the

farthest point from -axis is! ! v’

For a fixed! , particles of same chargeand same velocity, the distance between
the point!, land the point of rentry into region 1 is inversely proportional to the
mass of the particle

9/36

Space for rough work

Answer for the above question

Ans for Q.8: (A) and (B)
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Q.9 The instantaneous voltages at three terminals markedand! are given by

0 (e Dy

b =11, !"#(!" ! ;)”

An ideal voltmeter is configured to reaas value of the potential difference between its
terminals. It is connected between poihtsand! and then betweeh and!. The
readings) of the voltmeter will be

[A]

[B]

[C]
[D]

L%,

independent of the choice thfe two terminals

Q.10 A point charge @ is placed just outside an imaginary hemispherical surface of fadiss
shown in the figure. Which of the following statements is/are correct?

+Q

[A]

[B]

[C]

[D]

The electric flux passing through theuwrved surface of the hemispheres

! #l(' )

Total flux through the curved and the flat surfacefs IS

The component of the electric field normal to the flat surface is constant over the
surface

The circumference of the flat surface is an equipotential

10/36

Space for rough work

Answers for the above question s

Ans for Q.9: (A) and (D) | Ans for Q. 10: (A) and (D)
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Q.11 Two coherent monochromatic point sourdesand!, of wavelength! ! 1600!"" are
placed symmetrically on either side of the center of the circle as shown. The sources are
separated by a distande! 'l I | This arrangement produces interference fringes
visible as alternate bright and dark spots on the circumference of the Thelangular
separation between two consecutive bright spots9isWhich of the following options
is/are correct?

P,

AB

[A] A dark spot will be formed at the point
[B] At!, the order of the fringe will be maximum

[C] The total number of fringes produced betwegmand! , in the first quadrant is close
to 3000

[D] The angular separation between two consecutive bright spots decreases as we move
from!, to!, along the first quadrant

Space for rough work

Answer for the above question

Ans for Q.11: (B) and (C)
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Q.12 A source of constant voltageis connected to a resistanceand two ideal inductors,
and L, through a switchS as shown. There is no mutual inductance between the two
inductors. The switch is initially open. Att ! 0, the switch is closed ararrent begins
to flow. Which of the following options is/are correct?

Y
(i) V L L,

]
(-
T,

[A] After a long time, the current through will be

[B] After along time, the current through will be !EL !+1|!L

[C] The ratio of the currents through andL, is fixed at all times¢(! 0)

[D] At! =1 the current through the resistanR:'es!E

Q.13 A rigid uniform bar AB of length is slipping from its vertical position on a frictionless
floor (as shown in the figure). At some instant of time, the angle made by the bar with the
vertical is6. Which of the following statements about its motion is/are correct?

A

! (7]
L N
Y

[A] The midpoint of the &r will fall vertically downward
[B] The trajectory of the poirt is a parabola
[C] Instantaneous torque about the point in contact with the floor is proportiasial to

[D] When the bar makes an angle ! with the vertical, the displacement of its midpoint
from theinitial position is proportional tb! — 1"# 6!

Answer s for the above question s

Ans for Q.12: (A), (B), and (C) Ans for Q.13: (A), (C), and (D)
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Q.14 A wheel of radiuskR and masd is placed at the bottom of a fixed step of heighas
shown in the figure. A constant force is continuously applied on the surface of the wheel
so that it just climbs the step without slipping. Consider the tdrqamout an axis normal

to the plane of the paper passing through the paif¥hich of thefollowing options is/are
correct?

[A]

[B]

If the force is applied at poirit tangentially then decreases continuously as the
wheel climbs

If the force is applied normal to the circumference at goititen! is constant

[C] If the force is applied normal to the circumference at doititent is zero
[D] If the force is applied tangentially at pointhent ! 0!but the wheel never climbs
the step
Space for rough work
Answer for the above question
Ans for Q.14: {(C)} or {(C) and (D)}
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SECTION 3 (Maximum Marks: 12)

¥ This section containBWO paragraphs
¥ Based on each paragraph, thereTah#O questions

¥ Each question hadsOUR options[A], [B], [C], and[D]. ONLY ONE of these four option
IS correct

¥ For each question, darkéme bubble corresponding to the correct option in the ORS

¥ For each question, marks will be awardedme of the following categories

Full Marks . +3  If only the bubble corresponding to the correct option is darkene
Zero Marks . 0 In all other cases

Space for rough work
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PARAGRAPH 1
Consider a simpl&C circuit as shown in Figure 1.

Processl: In the circuit the switch is closed at! ! and the capacitor is fully charged
voltage! ; (i.e., charging continues for time! ! RC). In the process some dissipatidn, )
occurs across the resistantce The amount of energy finally stored in the fully char
capacitor id , .

Proces2: In a different process the voltage is first se!fltand maintained for a charging tin

111 1" Then the voltage is raised Eéﬁ without discharging the capacitor and ag

maintained for a tim& ! > 1" . The proceés IS repeated one more time by raising the v
to V, and the capacitor is chargtthe same final voltagg as in Process. 1

These two processes are depicted in Figure 2.

v
, SRR S N
3 A
N ANN—— st D
HSUEEN
R
1 V0/3 > | T>>RC
V(_) C ——
f f
T 2T t
Figure 1 Figure 2

Q.15 In Process 1the energy stored in the capacitgrand heat dissipated across resistdnce
are related by:

[A] ', ! 1, B] ', !yl
[C] E =) D] 1.0 20,
Q.16 In Process 2total energy dissipated across the resistapads:

A] !, =2c] B] E =!GC!0!)

'ECVOZ) D] 1,! 31C!¢2

Answer s for the above question s

Ans for Q.15: (A) | Ans for Q.16: (C)
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PARAGRAPH 2

One twirls a circular ring (of mads and radiud ) near the tip of oneOs finger as show
Figure 1. In the process the finger never loses contact with the inner rim of the ring. Th¢
traces out the surface of a cone, shown by the dotted line. The radius of the path trace
the point wherdhe ring and the finger is in contactris The finger rotates with an angu
velocity w, . The rotating ringolls without slipping on the outside of a smaller circle descrik
by the point where the ring and the finger is in contact (Figure 2). THiceod of friction
between the ring and the finge! isnd the acceleration due to gravityis

- -

oo

\
4 I
‘ I, -—-—D ‘

Figure 1 Figure 2

- -

Q.17 The total kinetic energy of the ring is
Al ! wl!? [B] —! ! [IR! r)?
[C] M!2IR! 712 [D] =! w?R! 712

Q.18 Theminimumvalue ofw, below which the ring will drop down is

Al |2 B] |2 [C] [—2Z D] g

L =1) L =1) L ulR! 7! I ulR! 7!

END OF PART | : PHYSICS

Answer s for the above question s

Q.17: Due to internal review, all _
candidates are awarded +3 marks . Ans for Q. 18: (A)
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PART Il : CHEMISTRY

SECTION 1 (Maximum Marks: 21)

¥ This section containSEVEN questions

¥ Each question hadSOUR options[A], [B], [C] and[D]. ONLY ONE of these four options i
correct
¥ For each question, darkéme bubble corresponding to the correct option in the ORS

¥ For each question, marks will be awardedme of the following categories

Full Marks ~ : +3 If only the bubble corresponding to the correct option is darker
Zero Marks . 0 If none of the bubbles is darkened
Negative Marks: -1 In all other cases

Q.19 Pure water freezes at 273 K and 1 bar. The addition of 34.5 g of ethanol to 500 g of water
changes the freezing point of the solution. Use the freezing point depressistant of
water as 2 K kg mdi. The figures shown below represent plots of vapour pressure (V.P.)
versus temperature (T). [molecular weight of ethanol is 46 ¢ ol
Among the following, the option representing change in the freezing point is

[A] [B]
I |
et St 1
£ 2
& &
> >
PITR T E I
[C] [D]
I 1
i1 1
> :

270 273

T/K —

Answer for the above question

Ans for Q.19: (C)
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Q.20 For the following cell,
Zn(s)| ZnSO,(aq) | CuSO, (aq) | Cu(s)

when the concentration afn** is 10 times the concentration 6i**, the expression for
I G (inJ mol') is
[F is Faraday constant; R is gas constant; T is temperdfifeell) =1.1V ]

[A] 1.1F [B] 2.303RT"2.2F
[C] 2.303RT + 1.1F [D] "2.2F

Q.21 The standard state Gibbs free energies of formatio@(gfaphite) and C(diamond at
T =298 K are

I G°[C(graphite)]=0 kJ mol*
A ,G°[C(diamond)= 2.9 kJ mol®.

The standat state means that the pressure should be 1 bar, and substance should be pure a
a given temperature. The conversion of graphit@raphite)] to diamond[ C(diamond]

reduces its volume b2 x10™° m® mol™. If C(graphite) is converted toC(diamond
isothermally at T = 298 K, the pressure at whiCligraphite) is in equilibrium with
C(diamond, is

[Useful information: 1 J = 1 kg fis%; 1 Pa=1 kg i s?; 1 bar = 10Pa]

[A] 14501 bar [B] 58001 bar [C] 1450 bar [D] 29001 bar
Q.22 Which of the following combination will produce;ldas?

[A] Fe metal and conc. HNO
[B] Cumetal and conc. HNO
[C] Zn metal and NaOH(aq)

[D] Au metal and NaCN(aq) in the presence of air

Space for rough work

Answer s for the above question s

Ans for Q.20: (B) | Ansfor Q.21: (A) || Ansfor Q.2 2: (C)
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Q.23 The order of the oxidation state of thhosphorus atom in RO, HsPOy, H3PO;, and
H4P>Og is

[A] H3sPG:;> H3PO;> H3POy > HiP20s [B] H3PQy> HPO> H3PO3> HiP20s
[C] HiPOy > H4P,O > H3PO; > HiPO, [D] HaPO, > HPO; > H P,Og > HiPOy

Q.24 The major product of the following reaction is

OH
NH, ii) aq. NaOH -
[A] [B] i
OH ONa®
Cl N,ClI
[C] [D]

OH
N=N OH
a

Q.25 The order of basicity among the following compounds is

ST e
H,C~ “NH, N N H,N” SNH
I | 111 %
[A] UI>1>1V>Il [B] IV>1>IIl>I
[C] IV>I1>1>1 [D] I>IV>1>1l

Space for rough work

Answer s for the above question s

Ans for Q.23: (C) | Ansfor Q.24: (C) | Ans for Q.25: (C)
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SECTION 2 (Maximum Marks: 28)
¥ This section containSEVEN questions

¥ Each question hasOUR options[A], [B], [C] and[D]. ONE OR MORE THAN ONE of
these four options is(areprrect

¥ For each question, darken the bubble(s) corresponding to all the correct option(s) in th

¥ For each question, marks will be awardedme of the following categories

Full Marks - +4  If only the bubblefscorresponding to all the correct option
is(are) darkened

Partial Marks : +1  For darkening a bubble correspondiageach correct option
provided NO incorrect option is darkened

Zero Marks : 0 If none of the bubbles is darkesh

Negative Marks ~ : -2 In all other cases

¥ For example, ifA], [C] and[D] are all the correct options for a question, darkening all t
three will get +4 marks; darkening orlx] and[D] will get +2 marks; and darkenir|@]
and[B] will get -2 marks, as a wrong option is also darkened

Q.26 The correct statement(s) about surface properties is(are)

[A] Adsorption is accompanied by decrease in enthalpy and decrease in entropy of the
system

[B] The critical temperatures of ethane and nitrogen563 K ad 126 K, respectively.
The adsorption of ethane will be more than that of nitrogen on same amount of
activated charcoal at a given temperature

[C] Cloud is an emulsion type of colloid in which liquid is dispersed phase and gas is
dispersion medium

[D] Brownian motion of colloidal particles does not depend on the size of the particles
but depends on viscosity of the solution

Space for rough work

Answer for the above question

Ans for Q.26: (A) and (B)
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Q.27 For a reaction taking place in a container in equilibrium with its surroundings, the effect of
temperature on its equilibrium constaftin terms of change in entropy is described by

[A]

[B]

[C]

[D]

With increase in temperature, the value Koffor exothermic reaction deases
because the entropy change of the system is positive

With increase in temperature, the value Kffor endothermic reaction increases
because unfavourable change in entropy of the surroundings decreases

With increase in temperature, the value loffor endothermic reaction increases
because the entropy change of the system is negative

With increase in temperature, the value Kffor exothermic reaction decreases
because favourable change in entropy of the surroundings decreases

Q.28 In a bimolecular reactmg the steric factor P was experimentally determined to be 4.5. The
correct option(s) among the following is(are)

[A]

[B]

[C]

[D]

The activation energy of the reaction is unaffected by the value of the steric factor

Experimentally determined value of frequency factdrigher than that predicted by
Arrhenius equation

Since P = 4.5, the reaction will not proceed unless an effective catalyst is used

The value of frequency factor predicted by Arrhenius equation is higher than that
determined experimentally

21/36

Space for roug h work

Answer s for the above question s

Ans for Q.27: (B) and (D) Ans for Q.28: (A) and (B)
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Q.29 For the following compounds, the correct statement(s) with respect to nucleophilic
substitution reactions is(are)

O O wels oy
CH,
I 11 I v

[A] [ andlll follow Sy1 mechanism

[B] I andll follow Sy2 mechanism

[C] CompoundV undergoes inversion of configuration
[D] The order of reactivity for, Il andIV is: IV >1 > 1l

Q.30 Among the followingthe correct statement(s) is(are)

[A] AI(CH3)s has the threeentre tweelectron bonds in its dimeric stture
[B] BHshas the threeentre tweelectron bonds in its dimeric structure
[C] AICI;has the threeentre tweelectron bonds in its dimeric structure
[D] The Lewis acidity of BGlis greater than that of Al¢’l

Q.31 The option(s) with only amphoteric oxides is(are)

[A] Cr,0s, BeO, SnO, Sn® [B] Cr.0s CrO, SnO, PbO

[C] NO, B,Os, PbO, Sn@ [D] ZnO, ALOs, PbO, Pb@

Space for rough work

Answer s for the above question s

Ans for Q.29: {(A), (B), and (C)} or {(A), (B), (C), and (D)}

Ans for Q.30: (A), (B), and (D) || Ans for Q.31: (A) and (D)
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Q.32 CompoundsP and R upon ozonolysis produc® and S, respectively. The molecular
formula ofQ andSis GHgO. Q undergoes Cannizzaro reaction but not haloform reaction,
whereasS undergoes haloform reaction but not Cannizzaro reaction.

i) 04/CH,Cl,

() P - Q
ii) Zn/H,0
(CgHgO)
i) O,/CH,CI
(i) ® 1)3/202 - 8
i1) Zn/H
i) Zn/Hy (CgHgO)

The option(s) with suitable combinationPfindR, respectively, is(are)

[A] [B]
—CHs H;C
o O o
H;C and ©—~< " i and -
[C] [D]

H;C 3
/ CH3
and

CH
:< —CH
72 y
CH, HSCO—/ and Hﬁ@—/(
CHj, CH,

Space for rough work

Answer for the above question

Ans for Q.32: (A) and (B)
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SECTION 3 (Maximum Marks: 12)

¥ This section containBWO paragraphs
¥ Based on each paragraph, thereTah#O questions

¥ Each question hadsOUR options[A], [B], [C], and[D]. ONLY ONE of these four option
IS correct

¥ For each question, darken the buldberesponding to the correct option in the ORS

¥ For each question, marks will be awardedme of the following categories

Full Marks . +3  If only the bubble corresponding to the correct option is darkene
Zero Marks . 0 In all othecases

PARAGRAPH 1

Upon heating KCI@in the presence of catalytic amount of Mn@ gasw is formed. Exces
amount ofW reacts with white phosphorus to gi¥e The reaction oK with pure HNQ gives
Y andZ.

Q.33 W andX are, respectively
[A] O3 and ROs [B] O, and ROs

[C] O, and RO1o [D] O3 and RO1o

Q.34 Y andZ are, respectively
[A] N,O3 and HPO, [B] N2Os and HPQ

[C] N,O4 and HPQ [D] N.O4 and HPO;

Space for rough work

Answer s for the above question s

Ans for Q.33: (C) | Ans for Q. 34: (B)
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PARAGRAPH 2

The reaction of compourdwith CHsMgBr (excess) in (&Hs),0 followed by addition of KD
gives Q. The compound) on treatment with k5O, at 0jC givesR. The reaction oR with
CH3COCI in the presence of anhydrod$Cls in CH,Cl, followed by treatment with $O
produces compound [Et in compoundP is ethyl group]

(H3C)3C\©\jOzEt

Q R — S
P
Q.35 The producSis
[A] [B]
HsC CH,
(H3C)sC COCH,
(H3C)3C CH3
U
[C] [D]
HO,S
HLCOC (H3C)5C O«__CHjs
(H3C)sC HsC _CHs
| COCH3

Q.36 The reactionsQ toR andR to S, are

[A] Dehydration and FriedeTrafts acylation
[B] Aromaticsulfonation and FriedeTrafts acylation
[C] FriedelCrafts alkylation, dehydration and Fried&dafts acylation
[D] FriedelCrafts alkylation and Fried€lrafts acylation
END OF PART Il : CHEMISTRY

Space for rough work

Answer s for the above question s

Ans for Q.35: (A) | Ans for Q.36: (D)
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PART Il : MATHEMATICS

SECTION 1 (Maximum Marks: 21)

¥ This section containSEVEN questions

¥ Each question hadSOUR options[A], [B], [C] and[D]. ONLY ONE of these four options i
correct

¥ For each question, darken tkbble corresponding to the correct option in the ORS

¥ For each question, marks will be awardedme of the following categories

Full Marks ~ : +3 If only the bubble corresponding to the correct option is darker
Zero Marks . 0 If noneof the bubbles is darkened
Negative Marks: -1 In all other cases

Q.37 The equation of the plane passing through the point (1, 1, 1) and perpendicular to the

planes2x +y —!z! l andlx! 6! —=!z! I is
[A] I"x! 21 =1"2z1 1 B] " x! 21 +1" 21 27
[C] " x! 1D 4+1"z1 31 [D] ! 14x + 2y + 15! =

Q.38 Let! be the origin and Iét# be an arbitrary triangle. The poisiis such that

—

I OR10S! 1 TN 41 .0S1 0Q!OR+!0P -1
Then thetrianglePQR hads as its
[A] centroid [B] circumcentre

[C] incentre [D] orthocenter

Space for rough work

Answer s for the above question s

Ans for Q.37: (C) | Ans for Q.38: (D)
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Q.391f y ! 1 (1! satisfies the differential equation
-1

8\/}(/9+\/!_>dy=<’4+ /9+\/E> dx, i >1
andy(!) =1, theny(I"# ) =
[A] 3 B] 9 [C] 16 [D] 80

Q.40I1f 1:R—! is a twice differentiable function such thaf(x)! 0 for all ! €! , and
f(%) :!l,f(l) =1, then

Al F'(1)! 0 m]!<!m)s%

[C] -<f(<1 D] F/()>!

Space for rough work

Answer s for the above question s

Ans for Q.39: (A) | Ans for Q.40: (D)
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Q.41 How many3x! matricesM with entries from{! I 1!! } I"# 1"#$#, for which the sum of the
diagonal entries aff' M is 5?

[A] 126 [B] 198 [C] 162 [D] 135

Q42Llet! ={1,2,3,..,'}. For! =1, ..l llet Ny be the number of subsets 8f each
containing five elements out of which exadtlare odd. TheW; + N, + N3 + N, + N5 !

[A] 210 [B] 252 [C] 125 [D] 126

Q.43 Three randomly chosen nonnegative integelrg and z are found to satisfy the equation
x! y+2z! 10. Then the probability thdtis even, is

[A] =2 [B]

6
"

[C] - D] —

11

Space for rough work

Answer s for the above question s

Ans for Q.41: (B) | Ansfor Q.42: (D) | Ans for Q.43: (B)
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SECTION 2 (Maximum Marks: 28)

¥ This section containSEVEN questions

¥ Each question hasOUR options[A], [B], [C] and[D]. ONE OR MORE THAN ONE of
these four options is(areprrect

¥ For each questiomlarken the bubble(s) corresponding to all the correct option(s) in the

¥ For each question, marks will be awardedme of the following categories

Full Marks - +4  If only the bubble(s) corresponding to all the correct optic
is(are)darkened

Partial Marks : +1  For darkening a bubble correspondiageach correct option
provided NO incorrect option is darkened

Zero Marks : 0 If none of the bubbles is darkened

Negative Marks ~ : -2 In all other cases

¥ For example, ifA], [C] and[D] are all the correct options for a question, darkening all t
three will get +4 marks; darkening o] and[D] will get +2 marks; and darkenir@]
and[B] will get -2 marks, as a wrong option is also darkened

sin!2!)

Q.441f g() = [ " sin"1()!", then

[A] !'(‘;)z—!n [B] !!(—!E)=2!

€l g (F)=tn o] (1 F)=12
Q.45 Let a and! be nonzero real numbers such tB@t# g — cosa) + cosacosf =!. Then
which of the following is/are true?
[A] tan ('E)' V3 (,ﬁ) = | [B] V3ltan (';)I tan (IE)' !
[C] tan (IE) I V31 (.E) = [D] V3!tan (IE) I tan (IE) 0
Answer s for the above question s
Q.44: Due to internal review, Q.45: Due to internal review,
all candidates are awarded all candidates are awarded
+4 marks . +4 marks .
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Q.461f ':1 > s a differentiable function such thgt(!)! 2! (1) for all ! €! ,

(1)1 1,then

[A] ! (1)is increasing in0!oo! [B] f(!)is decreasing i0,! )

[C] FC)>12in (1,1) D] 1'¢)<!12in (1,1)
QATLet! (o) | FEH “icos (o) for! # 1. Then

Al limey-! (x)! 0 [B] !"#, 1 ! (x)does not exist

[C] limy, ¢ f(1) =" [D] lim, _,+! (x) does not exist

cos!21) I"#(11) Ilsin!2!)
Q.48If ! (x)! |! cos! cos! | sin! |, then
sin! sin x cosx
[A] f'(x) = 0 at exactly three poisin (—m, )
[B] f'(x) = 0 at more than three points (-, )
[C] f(x) attains its maximum at = 0

[D] f(x) attains its minimum at = 0

and

Space for rough work

Answer s for the above question s

Ans for Q.46: (A) and (C) Ans for Q.47: (A) and ( D)

Ans for Q.48 : (B) and (C)
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Q.491f the linex = ! divides the area of regidh! {(!,!)€! 21x' I I <!, <x<!}into

two equal parts, then

Al | <! <!

2
[C] 'a' —4a?+1=0

98

[B] -<a! 1

[D] a*+4a' —1=0

_ k+1 k+1
Q.501f I = k=1fk pran dx, then
[A] I>!"#,99 [B] ! <!"#,99
49 49
Space for rough work
Answer s for the above question s
Ans for Q.49: (B) and (C) Ans for Q.50: (B) and (D)
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SECTION 3 (Maximum Marks: 12)
¥ This section containBWO paragraphs
¥ Based on each paragraph, thereTah#O questions

¥ Each question hadsOUR options[A], [B], [C], and[D]. ONLY ONE of these four option
IS correct

¥ For each question, darken the bubble corresponding to the correct option in the ORS

¥ For each question, marks will be awardedme of the following categories

Full Marks . +3  If only the bubble corresponding to the correct option is darkene
Zero Marks . 0 In all other cases

PARAGRAPH 1

Let! be the origin, an@X, 0Y, 0Z be three unit vectors in the directions of the siesRP,

—

I" | respectively, of a trianglRQR.

Q.51! 0X! 0Y I=

[A] "HEQ +1) [B] !"# 2! [C] sin'P+R)  [D] sin(Q+!)

Q.52 If the trianglePQR varies, thentte minimum value of
cogP! Q)! codQ! R)! codR! P)

[B] —z [C] % [D] ;

Space for rough work

Answer s for the above question s

Ans for Q.51: (A) Ans for Q.52: (B)
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PARAGRAPH 2
Let!, g be integers and lét, B be the roots of the equatioh? —x! 1! !, where
al B.Forl =1,1121. letl, ! pa' +!p".
FACT: If a and! are rational numbers amc+! V5! 0,then! =1 = b.
Q.53ar =
[A] '41! ap [B] ay +!4o [C] 'ay, + an [D] ay +!ap
Q541f ap =" ,thenp! 2!
[A] 21 [B] 14 [C] 7 [D] 12

END OF THE QUESTION PAPER

Space for rough work

Answer s for the above question s

Ans for Q.53: (B) Ans for Q.54: (D)
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SPACE FOR ROUGH WORK
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