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| PART-A : PHYSICS |

1. Two coaxial discs, having moments of inertia |,

and %, are rotating with respective angular

- o) . .
velocities w, and ?1 about their common axis.

They are brought in contact with each other
and thereafter they rotate with a common
angular velocity. If E; and E, are the final and
initial total energies, then (E; - E)) is :

I, 2 3
() =5 (2) ghoi
(3) 4t “’1 (4) ——'1 O
Answer (4)
Sol. By applying conservation of angular momentum
(|1 + |2) ('Ocommon = |10‘)1 + l2('02
1o,
hot 7" (5 2
®common =—|= ng 4
I+
2
5w
%=
Loss in KE = thf +%I2m§)—%(l1 +1,) 2
2
AKE = _h9t
24

2. A ray of light AO in vacuum is incident on a
glass slab at angle 60° and refracted at angle
30° along OB as shown in the figure. The
optical path length of light ray from Ato B is :

A
60°
a o Vacuum
glass
b 30°
........................ B
(1) i (2) 2a+&
J3
(3) 2a +% (4) 2a+ 2b

Answer (4)
Sol. From the given figure

A ]
60° |2
T (o)
'i‘ 30°
--------- B
a cos 60°
AO
AO = 2a
L =cos 30°
BO
2b
BO=—
J3
Length of optical path = AO + BO x V3

=2a+2b

3. A ball is thrown upward with an initial velocity
V, from the surface of the earth. The motion of
the ball is affected by a drag force equal to
myv2 (where m is mass of the ball, v is its
instantaneous velocity and y is a constant).
Time taken by the ball to rise to its zenith is :

(1) ﬁsin‘1 (\/gvoJ
(2) ﬁln[w\/gvoJ
(3) ﬁtan1 [ \/g voj
el

(4)

Answer (3)
Sol. Retardation of the particle
a=-(g+?
0 t
—dv
jg+W2=jdt [for H,_, v =0]
Vo 0

—tan



4. A particle of mass m is moving along a
trajectory given by

X =X, + a coso,t

y =Y, + b sino,t

The torque, acting on the particle about the
origin,att=0is:

(1) —m(Xobmg—yoa(’ﬁ)‘2

(2) m(—xgb +yya) w2k

(3) +myjan?k
(4) Zero
Answer (3)
Sol. x =x, + a cos w,t
y =Y, * b sin ot

=V, = -awn, sin (ot), v, =bo, cos (w,t)

a, =—aof cos(ot), a, =-bw sin(w,t)

Att=0, X=X0+a, y=y0

a =0

= 2
ax_ _a(l)1 ’ y

T=m(-a0f)xyo (k)

=+myyan’ k.

5. In a photoelectric effect experiment the
threshold wavelength of light is 380 nm. If the
wavelength of incident light is 260 nm, the
maximum kinetic energy of emitted electrons

will be :
Given E (ineV) = ﬂ
A(innm)
(1) 4.5eV (2) 15.1 eV
(3) 3.0eV (4) 1.5eV
Answer (4)

Sol. Wavelength of incident wave (1) = 260 nm
Cut off (threshold) wavelength (4;) = 380 nm

_hc hc

Then KE, .« = TN
0

—1237 [L _ L}
260 380

1237x120 _

=————=15eV
380x 260

6. In an experiment, the resistance of a material
is plotted as a function of temperature (in some
range). As shown in the figure, it is a straight

\

2

InR(T)

1UT

One may conclude that :

(1) R(T)=—%

Ro
T2

(2) R(T)=Rye ™™
(3) R(T)=Rye ™'

(4) R(T)=Rge™ ™
Answer (2)

a 1
InR(M=a-—-—
Sol. (T b T2

a, b are constant
-8
R(T)=Rye ™

7. An npn transistor operates as a common
emitter amplifier, with a power gain of 60 dB.
The input circuit resistance is 100 Q and the
output load resistance is 10 kQ2. The common
emitter current gain B is :

(1) 104
(2) 6 x102
(3) 102
(4) 60
Answer (3)

n

1Oezﬁz(woooj
100

B =100



Two wires A and B are carrying currents
I, and |, as shown in the figure. The separation
between them is d. A third wire C carrying a
current | is to be kept parallel to them at a
distance x from A such that the net force acting
on it is zero. The possible values of x are :

C
A : B
LA 1,
' d
() x=t_1
(I-12)
(2) x= bl and x=| 2 |a
I+, I, -1,
I, I,
(3) x= d and x = d
(4) x= d and x = d
-1, i+l
Answer (1)
Sol. =F=0
ol Holp since (x> d)
2nx  2n(x—d)
Lx—=1d=1x
o ld
Iy =13

A stationary source emits sound waves of
frequency 500 Hz. Two observers moving along
a line passing through the source detect sound
to be of frequencies 480 Hz and 530 Hz. Their
respective speeds are, in ms,

(Given speed of sound = 300 m/s)

(1) 12,16 (2) 16, 14
(3) 8,18 (4) 12,18
Answer (4)

Sol. Frequency of sound source (f;) = 500 Hz

When observer is moving away from the source

Apparent frequency f, =480 =1, (V _VVO j (i)

And when observer is moving towards the

source f, =530=f, (V Vo j
v

..(ii)

10.

From equation (i)

480 =500 (Mj

300
Vo =12 mis

From equation (ii)
Vo
530=500|1+—
v

vi=18 mis

A transformer consisting of 300 turns in the
primary and 150 turns in the secondary gives
output power of 2.2 kW. If the current in the
secondary coil is 10 A, then the input voltage
and current in the primary coil are :

(1) 440 V and 5 A (2) 220 V and 20 A
(3) 220 Vand 10 A (4) 440 V and 20 A

Answer (1)
Sol. Power output (V,l,) = 2.2 kW

1.

_2.2kW

, = =220 volts
(10A)

Input voltage for step-down transformer

Vo N,

Vinput = 2 % Vouepur = 2 X 220

=440V

input

| N
Also 1=—2
L, N,

l,=1x10=5A
2

A uniformly charged ring of radius 3a and total
charge g is placed in xy-plane centred at
origin. A point charge ¢ is moving towards the
ring along the z-axis and has speed v at
z = 4a. The minimum value of v such that it
crosses the origin is :

2 12 2 12
™) ﬁ S G S ﬁ 14
m| 15 4neja m| 5 4neja
12 12
(3)\Ei i (4)\E3 i
m| 15 4neja m| 15 4neja




Answer (4)

Sol.

12.

+Q,R

Potential at any point of the charged ring
KQ

VR? +x?
The minimum velocity (v,) should just

sufficient to reach the point charge at the
center, therefore

VP:

%mvg ~Q[Vg - Vo]
_qg|KQ_Ka
_Q{3a Sa}

» 4KQ?2 4 1 ¢?

VOZ =

15ma 15 4ne, ma

1
v —\E _29* 2
" \m 15x4meqa

n moles of an ideal gas with constant volume
heat capacity C, undergo an isobaric
expansion by certain volume. The ratio of the
work done in the process, to the heat
suppliedis :

4nR nR
(1) C (2)

v +NR Cy +nR

4nR nR
(3) c (4)

Answer (Bonus)

Sol.

13.

For Isobaric process
Work done (W) = nRAT
and Heat given (Q) = nC AT

W_R__R

Q C Cy+R
A 25 x 10~ m?3 volume cylinder is filled with
1 mol of O, gas at room temperature (300 K).
The molecular diameter of O,, and its root
mean square speed, are found to be 0.3 nm
and 200 m/s, respectively. What is the average
collision rate (per second) for an O,
molecule ?
(1) ~10"2
(3) ~10"

(2) ~10°
(4) ~1013

Answer (2)

Sol.

14.

V=25x%103m3 N =1 mole of O,
T=300 K
Vims =200 m/s

o1
J2Nnr?

Average time 1 == v>
T

=200-Nnr? -2

_J2x200x6.023x10%

25103 -x107'%x0.09
X

Average no. of collision =10

Two radioactive materials A and B have decay
constants 10\ and 2, respectively. If initially
they have the same number of nuclei, then the
ratio of the number of nuclei of A to that of B
will be 1/e after a time :

11

1
N — (2 0%

102

1 1
3 5% @ 37

Answer (3)

Sol.

15.

Number of nuclei present at any time t
N = Nje™
Na _ glarat _1
Ng e
(Ap—2g)-t=1
-1t
-A+101L  9A

Figure shows charge (q) versus voltage (V)
graph for series and parallel combination of
two given capacitors. The capacitances are :

) A
500 |-+ g
80 |-+
10V V(Volt)

(1) 40uF and10puF  (2) 20 uF and 30 uF

(3) 60uFand40uF  (4) 50 puF and 30 uF



Answer (1)

Sol. Equivalent capacitance for series combination

16.

C,+C,

For parallel combination C"=C, +C,

Also C">C’

and = =
Cc,+C, 10

8 uF

C,C, =400 uF

Solving C, =40 uF C, =10 uF

A message signal of frequency 100 MHz and
peak voltage 100 V is used to execute
amplitude modulation on a carrier wave of
frequency 300 GHz and peak voltage 400 V.
The modulation index and difference between
the two side band frequencies are :

(1) 4;2x108 Hz (2) 4;1x108 Hz
(3) 0.25;1x 108 Hz (4) 0.25; 2 x 108 Hz

Answer (4)

Sol. Range of frequency = (f, - ) to (f_ +f )

17.

. Band width = 2f =2 x 100 x 10® Hz
=2x 108 Hz

o An _100
and Modulation index = Ac 400 = 0.25

Two particles, of masses M and 2M, moving, as
shown, with speeds of 10 m/s and 5 m/s, collide
elastically at the origin. After the collision, they
move along the indicated directions with
speeds v, and v,, respectively. The values of v,
and v, are nearly :

(1) 3.2 m/s and 12.6 m/s
(2) 3.2 m/s and 6.3 m/s
(3) 6.5 m/s and 3.2 m/s
(4) 6.5 m/s and 6.3 m/s

Answer (4)

Sol.

18.

Apply conservation of linear momentum in
X and Y direction for the system then

M(10cos30°) + 2M(5co0s45°) = 2M (v,cos30°)
+ M(v,c0845°)

5\/§+5\/§=\/§V1 +% ..(1)
Also
2M(5sin45°) — M(10sin30°) = 2Mv,sin30°
- Mv,sin45°
5\/5—5=v1—vT2 (2)
2

Solving equation (1 and 2)

(V8+1)v,=5v3+1042-5 = v,=6.5 mis
v,=6.3 m/s

A moving coil galvanometer allows a full scale
current of 10 A. A series resistance of 2 MQ is
required to convert the above galvanometer into
a voltmeter of range 0 — 5 V. Therefore the value
of shunt resistance required to convert the
above galvanometer into an ammeter of range
0-10mAis :

(1) 200 Q
(2) 500 Q
(3) 100 Q
(4) 10 Q

Answer (Bonus)

Sol.

19.

Data contradictory

In the given circuit, an ideal voltmeter connected
across the 10 Q resistance reads 2 V. The internal
resistance r, of each cell is :

15Q
VA"VAV" 29
10Q
{1]t
1.5V,1.5V
rQrQ
(1) 0.5Q
(2) 0Q
(3) 1.5Q
4) 1Q



Answer (1)

Sol. For the given circuit

20.

15 Q

1.5V 1.5V
GiventhatV,; =2V

Also 1(2r+2)=1.5+15-V,,
= 2r+2=(3-2)3
1
r=—Q
- T2

The value of acceleration due to gravity at
Earth’s surface is 9.8 ms=2. The altitude above
its surface at which the acceleration due to
gravity decreases to 4.9 ms2, is close to :
(Radius of earth = 6.4 x 10% m)

(1) 9.0 x 10 m (2) 6.4 %10 m
(3) 1.6 x 10 m (4) 2.6 x 10 m

Answer (4)

Sol. Given

21.

g 2
gheight = su;face =4.9ml/s

h -2
As 9 =9|1+_—

Re
h=R,(v2-1)
h = 6400 x 0.414
h = 2649.6 km
h=2.6x105m

The ratio of surface tensions of mercury and
water is given to be 7.5 while the ratio of their
densities is 13.6. Their contact angles, with
glass, are close to 135° and 0°, respectively. It is
observed that mercury gets depressed by an
amount h in a capillary tube of radius r,, while
water rises by the same amount h in a capillary
tube of radius r,. The ratio, (r,/r,), is then close to :

(1) 4/5 (2) 2/13
(3) 3/5 (4) 215

Answer (4)

Sol. Ratio of surface tension

Swe__75
SWater
PHe _43 68 oSOy _cos135°_ 1
Ow cosf, cos0° /2
Rwater Sw /| Pug )\ cOSOy
—75x+ x 1 _04-2
13.6 2 5

22. A thin disc of mass M and radius R has mass
per unit area o(r) = kr2 where r is the distance
from its centre. Its moment of inertia about an
axis going through its centre of mass and
perpendicular to its plane is :

2 2
(1) ¥ @ Y5
2 2
@ @ 25
Answer (4)

Sol. Surface mass density () = kr?

R
Mass of disc M= [(kr?)2nrdr
0

4 4
= 27th— = kR
4 2

.. Moment of inertia about the axis of the disc.

I:Idlzj(dm)rz =jchr2

= [(Kr?)(2nrdr)r?
R 6

= [2nk r®dr -TkR” _2yRe
o 3 3

23. A cylinder with fixed capacity of 67.2 lit
contains helium gas at STP. The amount of heat
needed to raise the temperature of the gas by
20°C is : [Given that R = 8.31 J mol-'K"]

(1) 700 J
(2) 350 J
(3) 374 J
(4) 748 J



Answer (4)

Sol. No. of moles of He at STP =ﬂ=3

22.4
As the volume is constant — Isochoric proces

Q:nchT=3x§x20=90R =90x8.31 = 748 .

24. A proton, an electron, and a Helium nucleus,
have the same energy. They are in circular
orbits in a plane due to magnetic field
perpendicular to the plane. Let o Te andr, be

their respective radii, then,
(1) re<r,<ry (2) re>r,=ry,
() re<r,=ry (4) re>r, >,
Answer (3)

Sol. Radius of circular path (r) in a perpendicular

uniform magnetic field _m_ /2mK
qB qB

For proton, electron and a-particle,
m, = 4mp and m,>>m,
Also g, = 2qp and q,=4,

. As KE of all the particles is same

then,
vm
roc——0
q
re =", >Te

25. One plano-convex and one plano-concave lens
of same radius of curvature ‘R’ but of different
materials are joined side by side as shown in
the figure. If the refractive index of the material
of 1 is u, and that of 2 is u,, then the focal
length of the combination is :

N w
W/ 2
__ R
M 20 -1)
R
2 2—(uy—ny)
R
3
@ o
2R

@ o

Answer (3)
Sol. Focal length of plano-convex lens-

R
"l
Focal length of plano concave lens-
__R_
: (mp = 1)

For the combination of two lens-

A w1 w1
f f, R R

eq

- Uy =U,

26. The electric field of a plane electromagnetic
wave is given by

E =E,i cos(kz) cos(ot)

The corresponding magnetic field B is then

given by :
(1) |§=E—é’j sin(kz) cos(ot)
= E, - )
(2) B=Ej cos(kz) sin(ot)
= E - . .
(3) B=E°J sin(kz) sin(ot)
= E,» .
(4) B:Ek sin(kz) cos(ot)
Answer (3)
EO
0 _C
Sol. B,
E
B =—¢
° cC

Given that E=E,cos(kz)cos(ot)i
E =%[cos(kz —mt)f—cos(kz+mt)ﬂ

Correspondingly

|§=%[cos(kz—wt)]—cos(kz+wt)]]
= B, . .

B:?x2smkz sinmt

é _ e

(E—°sinkzsinmtjj
(o]



27. In a meter bridge experiment, the circuit
diagram and the corresponding observation
table are shown in figure.

X
Resistance
Unknow J
resistance
Sl. No | R(Q) | I (cm)
1. 1000 | 60
2. 100 13
3. 10 1.5
4. 1 1.0
Which of the readings is inconsistent ?
(1) 3 (2) 2
(3) 1 4) 4
Answer (4)
R |
Sol- X =700

Using the above expression

R(100-1)
|

x:

for case (a) x - 100x40 _ 2000
60 3

100x87 _ 8700
13 13

for case (b) x=

for case (c) x _10x98.5 _1970 o

1.5 3

for case (d) x = =99 Q

1x99
1

Clearly we can see that the value of x calculate
in case (d) is inconsistent than other cases.

28. A current of 5 A passes through a copper
conductor (resistivity = 1.7 x 108 Q m) of radius
of cross-section 5§ mm. Find the mobility of the
charges if their drift velocity is 1.1 x 103 m/s.

(1) 1.3 m2/Vs
(2) 1.8 m2Vs
(3) 1.5 m2IVs
(4) 1.0 m2Vs

Answer (4)

Sol. Mobility (u)=-—=

E EA
and resistivity (P)= it

VA
ip

1.1x10° xx(5x107°)’
B 5x1.7x107®

m2
=1.0
# Vs

29. Given below in the left column are different
modes of communication using the kinds of
waves given in the right column.

A. Optical Fibre P. Ultrasound
Communication

B. Radar Q. Infrared Light

C. Sonar R. Microwaves

D. Mobile Phones S. Radio Waves

From the options given below, find the most

appropriate match between entries in the left

and the right column.

(1) A-Q, B-S, C-P, D-R

(2) A-Q, B-S, C-R, D-P

(3) A-S, B-Q, C-R, D-P

(4) A-R, B-P, C-S, D-Q

Answer (1)

Sol. Optical Fibre Communication - Infrared Light
Radar - Radio Waves
Sonar - Ultrasound
Mobile Phones - Microwaves

30. The displacement of a damped harmonic
oscillator is given by
x(t) = e 0 cos(10nt + ¢). Here t is in seconds.
The time taken for its amplitude of vibration to
drop to half of its initial value is close to :

1) 7s
(2) 27 s
(3) 13s
(4) 4s
Answer (1)
Sol. Amplitude at (t=0) A, =e01*0=1

A
= if A=—2
att=t if 2
1 -0.1t
= —=e
2
t=10In2=7s



| PART-B : CHEMISTRY |

1. Consider the following statements

(a) The pH of a mixture containing 400 mL of
0.1 M H,SO, and 400 mL of 0.1 M NaOH will
be approximately 1.3.

(b) lonic product of water is temperature
dependent.

(c) A monobasic acid with K, = 10-5% has a
pH = 5. The degree of dissociation of this
acid is 50%.

(d) The Le Chatelier’s principle
applicable to common-ion effect.

is not

The correct statements are :
(1) (a), (b) and (d)

(2) (b) and (c)

(3) (a) and (b)

(4) (a), (b) and (c)

Answer (4)
Sol. (a) H,SO, + NaOH — NaHSO, + H,0
Initial moles 0.04 0.04
0 0 0.04 0.04

NaHSO, — Na* + H* + SO,

-+

H']

=%=0.05 M; pH=1.3
0.80

(b) lonic product of water increases with
increase of temperature because ionisation
of water is endothermic.

(c) HA ——= H'+ A”

CAl-a) Ca Co pH=58&K, =10

2
107 =_:)oc :C=2x10"° and .= 0.5
-a

2. The oxoacid of sulphur that does not contain
bond between sulphur atoms is :

(1) H,S,0,
(2) H,S,0,
(3) H,S,0,
(4) H,S,0,

Answer (3)

oo o (0]
Sol. Ho—g—g—OH HO—g—O—g—OH

L

(H,S.0,) (H,S,0,)

S o 0]
HO—g—OH HO—!?Io—S—S—g—OH

! o

(H.,S,0,) (H,S,0,)

H,S,0, does not have S - S linkage

3. The graph between |y|? and r(radial distance) is
shown below. This represents :

[w[?

r
(2) 2s orbital

(4) 3s orbital

(1) 1s orbital
(3) 2p orbital
Answer (2)

Sol. The given probability density curve is for 2s
orbital because it has only one radial node.
Among other given orbitals, 1s and 2p do not
have any radial node and 3s has two radial
nodes.

radial node
. /

r—

4. Which of the following is a condensation
polymer ?

(1) Nylon 6, 6

(2) Teflon

(3) Buna-S

(4) Neoprene
Answer (1)

Sol. Nylon 6,6 is obtained by condensation
polymerisation of hexamethylenediamine and
adipic acid



o o
- HJ-NH— (CH,)s—NH l'lz—(CHz)‘,—g OH -

— —ENH—(CHz)s—NH—CO—(CH2)4— co}‘
Nylon 6, 6

So, Nylon 6, 6 is a condensation polymer. Other
polymers given, i.e., Buna-S, Teflon and
Neoprene are addition polymers.

The principle of column chromatography is :

(1) Differential adsorption of the substances
on the solid phase.

(2) Gravitational force.

(3) Differential absorption of the substances
on the solid phase.

(4) Capillary action.

Answer (1)

Sol. In column chromatograph a solid adsorbent is

packed in a column and a solution containing
number of solute particles is allowed to flow
down the column. The solute molecules get
adsorbed on the surface of adsorbent. So it is
differential adsorption of the substances on the
solid phase.

The major product of the following reaction is :

e CH,OH
CHS_CI:_(I:H CH,————>
H Br
CH, CH,
(1) CHa—Cli—CH,‘,CH3 (2) CH3—('i)—(I3HCH3
OCH, H OCH,
CH, CH,
(3) CHa—Clz—CH=CH2 (4) CH,—C=CHCH,
H

Answer (1)

Sol. CH,—CH—CH —CH, > CHS—(:z/jaH —CH, + Br
CH, Br CH,
T CH,—0* L H

CH;—C—CH,—CH, MCHs—(I:—CHZ—CHe,L
&H, EH,
OCH,

cn-|3—<|:—C|-|2—CI-|3
&

Consider the statements S1 and S2 :

S1 : Conductivity always increases with
decrease in the concentration of electrolyte.

S2 : Molar conductivity always increases with
decrease in the concentration of electrolyte.

The correct option among the following is :
(1) S1is wrong and S2 is correct

(2) S1 is correct and S2 is wrong

(3) Both S1 and S2 are wrong

(4) Both S1 and S2 are correct

Answer (1)

Sol. Conductivity of an electrolyte is the

conductance of 1 cm? of the given electrolyte.
So, it increases with the increase of
concentration of electrolyte. Molar conductivity
(A, is the conductance of a solution containing
1 mole of the electrolyte. It increases with the
decrease of concentration (i) due to increase in
interionic attraction for strong electrolytes and
(ii) due to decrease in degree of ionisation for
weak electrolytes. Therefore, (S,) is wrong and
(S,) is correct.

Consider the following table :

Gas al(k Pa dm® mol-')  b/(dm3 mol-")
A 642.32 0.05196

B 155.21 0.04136

C 431.91 0.05196

D 155.21 0.4382

a and b are van der Waals constants. The
correct statement about the gases is :

(1) Gas C will occupy lesser volume than gas
A; gas B will be lesser compressible than
gas D

(2) Gas C will occupy more volume than gas A;
gas B will be more compressible than
gas D

(3) Gas C will occupy lesser volume than gas
A; gas B will be more compressible than
gas D

(4) Gas C will occupy more volume than gas A;
gas B will be lesser compressible than gas
D

Answer (2)

Sol. If two gases have same value of ‘b’ but

different values of ‘a’, then the gas having a
larger value of ‘a’ will occupy lesser volume.
This is because the gas having larger value of



“a” will have larger force of attraction and
hence lesser distance between its molecules.

If two gases have same value of ‘a’ but
different values of ‘b’, then the smaller value of
‘b’ will occupy lesser volume and hence will be
more compressible.

9. Amylopectin is composed of
(1) B-D-glucose, C,—C, and C,— Cg linkages
(2) a-D-glucose, C,—C, and C,— C, linkages
(3) B-D-glucose, C,—C, and C,— Cg linkages
(4) a-D-glucose, C,—C, and C,— C, linkages
Answer (4)

Sol. Starch is a polymer of a-D-glucose. It has two
components, namely

(i) Amylose and

(ii) Amylopectin

Amylose has only «-1,4-glycosidic linkage and
is a linear polymer

Amylopectin has o-1, 6-glycosidic linkage in
addition to a-1,4-glycosidic linkage and is a
cross-linked polymer.

10. A bacterial infection in an internal wound
grows as N'(t) = Njexp(t), where the time tis in
hours. A dose of antibiotic, taken orally, needs
1 hour to reach the wound. Once it reaches
there, the bacterial population goes down as
dN

ot = — 5N2. What will be the plot of % vs. t

after 1 hour ?

N N

™) “,',\/ @

t(h) > t(h)
@ ¥ (4) :\
T th) T wnh)
Answer (2)

Sol. When drug is administered bacterial growth is

. dN
iven by — =-5N?2
g Yy dt

= N—°=1+5t N,. Thus N_O increases linearly
N t
with t.

11. The major product of the following reaction is :

OH

CH,CHCH,CH,NH, ethyl formate (1 equuv.)>

triethylamine

(1) CH,CH=CH—CH,NH,
OH
(2) CH—CH—CH=CH,

(o)

AN

o H
(3) CH,CHCH,CH,NH,

<|3|-|
(4) CH,CHCH,CH,NHCHO

Answer (4)
OH o
| ~ _Ji
Sol. cH,—CH—CH,—CH,—NH H—C — O0— CH,

o
T s

+
CH,—CH—CH,—CH,—NH— C — O— C,H,

I I
l(csz),N

H H
P Il
CH,—CH—CH,—CH,—NH— C —H *+ CH,OH

The acylation of NH, group takes place and not
of OH group due to lower electronegativity of
N-atom.

12. Consider the hydrated ions of Ti2*, V2* Tis*,
and Sc3'. The correct order of their spin-only
magnetic moments is :

(1) Sc3* < Tid* < Tiz* < V2*

(2) Ti%* < Ti%* < Sc3* < v+

(3) Sc3* < Tid* < V2* < Ti2*

(4) V2* < Ti2* < Ti%* < Sc3*
Answer (1)

Sol. Electronic configuration of the given transition
metal ions are

Sc3* (Z = 21) 1522522p®3s23pb

Ti2* (Z = 22) 1822522p®3s523p83d?
Tid* (Z = 22) 1522522p®3s23p®3d"
V2* (Z = 23) 1522522p83s523p®3d3



Magnetic moment is directly proportional to the
number of unpaired electrons. So the correct
increasing order of magnetic moment is

SCS+ < Ti3+ < Ti2+ < V2+

0 1 2 3
13. The isoelectronic set of ions is :

(1) N3, Li*, Mg?* and 0%

(2) Li*, Na*, 0% and F-

(3) N3, 0%, F- and Na*

(4) F, Li*, Na* and Mg?*
Answer (3)

Sol. Atomic numbers of N, O, F and Na are 7, 8, 9
and 11 respectively. Therefore, total number of
electrons in each of N3, 0%, F- and Na* is 10
and hence they are isoelectronic.

unpaired electrons

14. The alloy used in the construction of aircrafts

is :

(1) Mg -2Zn (2) Mg - Sn

(3) Mg - Mn (4) Mg - Al
Answer (4)

Sol. An alloy of Mg and Al called magnalium is used
in manufacturing of aircraft due to its light
weight and high strength.

15. Ethylamine (C,H,NH,) can be obtained from
N-ethylphthalimide on treatment with :

(1) NH,NH, (2) NaBH,
(3) H,0 (4) CaH,
Answer (1)
Sol. N-ethyl phthalimide on treatment with

NH,—NH, gives ethylamine.

0 )
|
I ¢ i
C— NH— NH, c—NH
O M)
gC—NH—C,Hs c/1‘>|-|
(l)l (’l N

; |
(O *ommm
C/NH

Note: In place of NH,NH,, H,O can also be
used in presence of H* or OH- as a catalyst.

16. A process will be spontaneous at all

temperatures if :

(1) AH<0and AS>0

(2) AH>0and AS<0

(3) AH>0and AS >0

(4) AH<0and AS<0
Answer (1)
Sol. A reaction is spontaneous if AGsys is negative.
AGy s = AH - TAS

sys
A reaction will

be spontaneous at all
temperatures if AHsys is negative and ASSys = +ve

17. Increasing rate of S 1 reaction in the following
compounds is :

(A)

|

MeO
|
©) /@)\
H.C
|
D) /@)\

H,CO

(1) (B) <(A)<(C) < (D)
(2) (A)<(B)< (D) <(C)
(3) (B) <(A)< (D) <(C)
(4) (A)<(B)<(C)<(D)

Answer (1)

Sol. The rate of S 1 is decided by the stability of
carbocation formed in the rate determining
step.

|
CH-CH, CH-CH,
WO

(B) MeO CH\CI_|3
—
+



| 19. The species that can have a trans-isomer is :

© /@/CH\CHs (en = ethane-1, 2-diamine, ox = oxalate)
—
e (1) [Zn(en)Cl,]

(2) [Pt(en)Cl,]

EH -CH,
@ (3) [Cr(en),(ox)]*
CH

3 (4) [Pt(en),Cl,)?*
I Answer (4)

+
@CH -CH,
H,CO

Carbocation (D) is most stable due to +R effect
of CH,0 group, (C) is stabilised by +| and +H
effect of CH; group; (B) is least stable due to
—| effect of MeO group. So increasing order of
rate of S 1 is (B) < (A) <(C) < (D)

Cis-trans isomerism is possible with
[Pt(en),Cl,]?*. [Cr(en),0x]* shows optical
isomerism but not geometrical isomerism. The
other two complexes, i.e. [Pt(en)Cl,] and

18. The major product of the following reaction is : [Zn(en)Cl,] do not show stereoisomerism.
O~_ 20. Major products of the following reaction are :
HI (excess)
A CH?_ HCHO L50% Naok
—_—
NC N0~ (i) H,0"
' on CH,OH
(1) (2) 2
(1) HCOOH and
NC~~OH NC ™I
OH | CH,OH COOH
(3) (4) @/ (2) O and @
NC~~OH NC7™I
Answer (2) COOH
(3) CH,OH and
I
o ot (4) CH,OH and HCO_H
“CH, am SeH, - ? ?
Sol. — +21 Answer (1)
CH CH o
o \o—< o \6—< ~ |
b Sol. CWH — |-|—c|:—|-|
OH
OH
— @ +CH,| +CH3—C|:H—CH3 ch'l) (Q
OH @C—H +H-C—H—>
_CH_ ~— |
NC | OH



o o COCH, ClI CH,

| I Proton .
@_?_H +(|: —H Exchangé

H OH (1) M )
OH . _ . .
| || H.O" 23. During the change of O, to O3, the incoming
@?_H +H—C—O electron goes to the orbital :
" @CH OH + HCOOH (1) =2, (2) w2p,
-+ «
2 (3) n2p, (4) o°2p,
21. The correct order of catenation is : Answer (2)
(1) C>Si>Ge ~ Sn Sol. Electronic configuration of O, is

(2) C>Sn> Si=Ge
(3) Si>Sn>C>Ge
(4) Ge>Sn>Si>C

Answer (1) incoming electron goes to n:px or nzpy

2 2 2 2 2 2 2 1 4l
G1561*5 GZSG’;S GZpl Tc2px - Tc2py n;cpx - n;cpy
When O, gains an electron to form O;, the
Sol. The order of catenation property amongst 14th 24

group elements is based on bond enthalpy
values of identical atoms of the same element.

. The regions of the atmosphere, where clouds
form and where we live, respectively, are :

The decreasing order of bond enthalpy values (1) Troposphere and Troposphere
is (2) Stratosphere and Troposphere
C-C>Si-Si> Ge—Ge Sn—Sn (3) Troposphere and Stratosphere

348 297

Bond enthalpy kJImoI

(4) Stratosphere and Stratosphere
Decreasing order of catenation is

C>Si>Ge=Sn

Answer (1)

Sol. The lowest region of atmosphere in which

22. The increasing order of the reactivity of the human.beings live is troposphere. It extends up
following compounds towards electrophilic to a height of 10 km from sea level. Clouds are
aromatic substitution reactions is : also formed in this layer.

H, COCH, 25. At room temperature, a dilute solution of urea
is prepared by dissolving 0.60 g of urea in
360 g of water. If the vapour pressure of pure
water at this temperature is 35 mmHg, lowering
() () (n of vapour pressure will be : (molar mass of
urea = 60 g mol™')
1) I<ll< 2) Hi<li<|
(1) (2) (1) 0.031 mmHg (2) 0.017 mmHg
<|< <I<
(@) fh<t<m (@) <<l (3) 0.028 mmHg (4) 0.027 mmHg
Answer (4) Answer (2)

Sol. CH, group when bonded to benzene increases
the electron density of benzene by +I and hyper
conjugation effects and hence makes the

Sol. Relative lowering of VP is given by

compound more reactive towards EAS. ClI Fo _.,PB =X, = USRS
group decreases the electron density of Ps MatNg Mg
benzene by -l effect, and CH;CO group .

strongly decreases the electron density of P;-P;, 0.6x18 1
benzene by -l and -R effects. Therefore, 35 60x360 2000

correct increasing order the given compounds
towards EAS is On solving, AP, =P, -P, =0.017



26.

A gas undergoes physical adsorption on a
surface and follows the given Freundlich
adsorption isotherm equation

X _ kp®*
m

Adsorption of the gas increases with :
(1) Increase in p and decrease in T
(2) Decrease in p and decrease in T
(3) Increase in p and increase in T

(4) Decrease in p and increase in T

Answer (1)

Sol. Freundlich adsorption is applicable for physical

27.

adsorption. The variation of extent of
adsorption with (i) Pressure and (ii) Temp is
given by the following curves.

3lx
3lx

Pressure Temp.

So, extent of adsorption increases with
increase of pressure and decrease of
temperature.

The synonym for water gas when used in the
production of methanol is :

(1) fuel gas
(2) syn gas
(3) laughing gas

(4) natural gas

Answer (2)

Sol. When steam is passed over red hot coke, an

28.

equimolar mixture of CO and H, is obtained
H,0(g) + C— CO +H,

Steam Red hot

The gaseous mixture thus obtained is called
water gas or syn. gas.

At 300 K and 1 atmospheric pressure, 10 mL of
a hydrocarbon required 55 mL of O, for
complete combustion, and 40 mL of CO, is
formed. The formula of the hydrocarbon is :

(1) C,H,, (2) C,H,q
(3) C,Hs (4) C,H.CI

Answer (3)

y

Sol. CxHy + (x'l'%joz ——xCO, + 5 H,0

29.

10 ml 55 ml

0 55—10(’”%} 10 x

Vol. of CO,, 10x=40; x=4

55—10(X+1) =0; y=6

4

Hydrocarbon is C,H,

Three complexes, [CoCI(NH3)5]2+(I),
[Co(NH,) H,0]3*(ll) and [Co(NH,),]3*(lll) absorb
light in the visible region. The correct order of
the wavelength of light absorbed by them is :

(1) (1) > (1) > (1) (2) (> (1> ()
(3) (1) > (1) > (1) (4) () > (1> (1)

Answer (1)

Sol. In a co-ordination compound, the strong field

ligand causes higher splitting of the d-orbitals.
Wavelength of the energy absorbed by the co-
ordination compound is inversely proportional
to ligand field strength of the given co-
ordination compound. The decreasing order
of ligand field strength is NH; > H,0 > ClI.
Therefore decreasing order of wavelength
absorbed is (1) > (1) > (1l).

30. Match the refining methods (Column [) with
metals (Column II).
Column | Column Il
(Refining methods) (Metals)
() Liguation (a) Zr
(1) Zone Refining (b) Ni
(1) Mond Process (c) Sn
(IV)Van Arkel Method (d) Ga
(1) ()-(c); (I)-(a); (1M)-(b); (1V)-(d)
(2) (1)-(b); (1)-(d); (1)-(a); (IV)-(c)
(3) (1)-(c); (1)-(d); (11)-(b); (IV)-(a)
(4) (1)-(b); (1)-(c); (11)-(d); (IV)-(a)
Answer (3)

Sol. Mond’s process is used for refining of Ni, Van

Arkel method is used for Zr, Liquation is used
for Sn and zone refining is used for Ga.

So, correct match is

(D-(c); (I)-(d); (I)-(b); (1V)-(a)



PART-C : MATHEMATICS]

1. All the pairs (x, y) that satisfy the inequality

z\lsinz x-2sinxs5 1 <1 also satisfy the equation :

4sin2 y

(1) sin x = [siny|
(2) sinx=2siny
(3) 2sinx=siny
(4) 2|sinx|=3siny

Answer (1)

Sol. 2\lsin2 x-2sinx+5 < 225in2y

= \/sinzx—ZSinx+5 s2sin2y

= (sinx—1)2+4 < 2sin%y

it is true when sinx = 1

|siny| =1
S0 sinx = |siny|
(1+i)? , 2
2. Ifa>0and z= — , has magnitude 5
then z is equal to :
1 _1+§i 2 _é_li
() 5 56 ( 5 5
3 1_§| 4 _1_§i
3) 5 5 (4) 5 5
Answer (4)
140 a+i
Sol. z:( ) xa—ﬂ
a-i a+i

__(1-1+2i)(a+i) _2ai-2 ()

a’+1 a?+1

+1 a?+1

=

4(1+a*) 2
(1+a?) 122

. 2
aiven /=2

2 2
so 5 = m from equation (i)

(square both side)

= a*3 - (a>0)..a=3

1+ +2i 2 2i(3+i) -1+3i
3-i  3-i 10 5

Hence z=

The number of 6 digit numbers that can be
formed using the digits 0, 1, 2, 5, 7 and 9 which
are divisible by 11 and no digit is repeated, is :

(1) 72 (2) 48
(3) 60 (4) 36

Answer (3)

Sol. |a, |a,|a, |a,|a,|a, | digit0,1,2,5,7,9

(a,*az+ag)-(a,+a,+ag))=11K
so(1,2,9)(0,5,7)

Now number of ways to arranging them
=3!x31+3!'x2x2

=6x6+6x%x4

=6x10

=60

2n
The value of J'[sin2x(1+cos3x)]dx, where [t]
denotes the gl?eatest integer function, is :

(1) = (2) -n

(3) —2n (4) 2n



Answer (2)
2n

Sol. I= I[sian(1+cosSx)]dx ...(i)

0

Tf(x) = Tf(a —x)dx

I= T[—sin2x(1+cos3x)}dx (i)

By (i) + (ii)

2= 2f(-1)c|x

21 =—(x)3"
= l=-1n

X sin® coso
5. IfA;=|-sin® -x 1 |and

cos6 1 X
X sin20 cos20
A, =| -sin20  -x 1 ,X #0; then
cos 20 1 X

for all6e (O,Ej:
2
(1) Ay +A,=-2x3
(2) Ay -7, =-2x3
(3) Ay +A,=-2(x>*+x-1)
(4) A, - A, = x(cos20 - cos40)

Answer (1)

X sin® coso
Sol. A, =|-sin® —x 1
coso 1 X

= X(—x2 -1) — sinB(—xsin® — cos0)
+ cos0(-sinb + xcos0)
= —x3 — x + xsin20 + sin0cosO — cosOsind
+ xCcos20
=x3—x+x=-x3
Similarly A, =-x3

= 3
A+ A, =-2x

sin(p+1) x+sinx

, X<0
X
If f(x) = q » x=0
2
Vx+x2 —/x
T ,X>0
X

is continuous at x = 0, then the ordered pair
(p, q) is equal to :

o (33 @ (23]
@[3 @l

Answer (2)

. 1 .
sin(p +1)x + sinx <0

X
Sol. f(x) = q x=0

2
+ X —
% x>0
X 2
is continuous at x=0

So f(0-) = f(0) = f(0*) (1)
f(0) = hl_t}()f(O -h)

it sin(p +1)(=h) +sin(-h)

" hoo -h

it -sin(p+1)h , sinh
h—0 _h h

= Lime(p+1)+Limm
h—0 h(p+1) h>0 h

=(pt+1)+1=p+2 ...(2)

h—0

. 2 —
Now f(0*) = LiIMf0 + h) = Lim —W
h—->0 h

(h)%[ h+1-1]

. Jh+1-1 J/h+1 +1
Lim X
h>o h Jh+1 +1

. h+1-1
Lim—8MMM M —
= hoo h( h+1+1)

_ Lim——1 1 _

1
=00 141 =141 2 )




7. |If the length of the perpendicular from the
point (B,0,B) (B#0) to the Iline,
X y-1 z+1 \/§ .
== =—|S — N
1 0 1 2 then B is equal to
(1) -1 (2) -2
(3) 1 (4) 2
Answer (1)
x_y-1_z+1_
Sol. J="o—=""=P P(, 0, B)

Now, from equation (1)
f(0) = f(0) = f(0%)

1
p+2=q=7

So,q=%andp=%—2=?

(p,q)E(-gv%)

any pointonline A= (p,1,-p-1)

Now, DRof AP=<p- 3,1-0,-p-1-8>
Which is perpendicular to line so
P-B).1+01-1-p-1-p)=0
=p-pp+1+p=0

_ 1
P="

-1 1
int Al —,1-—
Point (2 2)

Now, distance AP = %

3
2= 92
= AP 2

= (B+%)2 +1+(B+%)2 =%

M} is equal
n’s a

...... +

Iri‘n;w{(n+41)% +(n+42)% .

to:

m)gwﬂ Q)%@%—%

@) 3@ @ S@%-%

Answer (2)
1 1 1
. (Nn+1)3+(n+2)3+...+(n+n)3
Sol. lim 7
n(n)s
(n+r)s
Lo (n+r)s
_!‘Imz : T sxand S dx
r=1 n.ng n n

9.

|
ot—

—_~

-

+

x
SN—"

Wl
Q
X

w|s

Hlw

}1=%&ﬁ_

0

= [%(1 +X)

The line x = y touches a circle at the point
(1, 1). If the circle also passes through the
point (1, -3), then its radius is :

(1) 3J2 (2) 2
(3) 2v2 4) 3

Answer (3)

Sol. Equation of circle = (x-1)2+ (y -1)?+ A(y-x) =0

Which passes through (1, -3)

(1,-3)
A,1) y=x
S0,0+16+1(-3-1)=0
16 + A(-4) = 0

rA=4

Now equation of circle
(x=1)2+(y-1)2+4y-4x=0

= X2+y2-6x+2y+2=0

radius = /9 +1-2 =22



10. Which one of the following Boolean

expressions is a tautology ?
(1) (pva)v(pv~a)

(2) (pArq)v(pAr~Q)

(3) (pva)a(pv~q)

(4) (pva)a(~pv~a)

Answer (1)

Sol. (pva)v(pv~aq)
=pv(qvp)v~q
=(pvp)v(av~a)
=pvT
=T so first statement is tautology

4 3 _ 1.3

1. 1 0im imX 5 hen ks -
x->1 X —1 x—k x2_k2

(1)

(2

(3)

olw w|o Nlw w|lh

(4)

Answer (3)

4 313
Sol. If lim 1:Iim[x "j

x->1 X —1 x—K x2—k2
L-H-S-
4_
Lt X 1:(9formj
1 x—-1 \0
3
Lt 2 4
x->1 14
3 3
Now, lim X ~K__4
x-K X —K
2
= im X _4
x—>K  2Xx
= §k=4
2
k-2
3

12. If a directrix of a hyperbola centred at the
origin and passing through the point (4, —2\/5)
is 5x =4+/56 and its eccentricity is e, then :

(1) 4e*+8e?-35=0 (2) 4e*-24e?+35=0
(3) 4e*-12e2-27=0 (4) 4e*-24e2+27=0
Answer (2)
4
Sol. x=—4
J5
a_a /
e 5 20 (4,-243)
e I
Equation of hyperbola
x2 y2
7 1 it passes through (4,-2./3)
2
e’= 1+?
= |a2e2-a2%=Db2
16 12
= @ weial
i[i_ 8 }1
= aZl1 e’ -1
a2
— 4e*-4-3=(e? —1)(-)
4
4e\’
= 4(4e*-7)=(e? —1)(-}
J5
= 4e*-24e2+35=0
13. If the line x — 2y = 12 is tangent to the ellipse

2 2 _
x_2+y_2=1 at the point (3, —9), then the
a“ b 2

length of the latus rectum of the ellipse is :
(1) 5 (2) 83
(3) 1242 4) 9



Answer (4)

9 x2 2
Sol. Equation of tangent at (3, ——) to X 1Y _qis
2 a’> b?

x_yo
a? 2p?

=1 which is equivalent to x — 2y =12

3 -9 1 .
2z 205 (2) 12 (On comparing)

a2=3x12andb2:9541g

= b=3.3

202 2x27
6

9

So latus rectum =

14. Let A(3, 0 1), B(2, 10, 6) and C(1, 2, 1) be the
vertices of a triangle and M be the mid point of
AC. If G divides BM in the ratio, 2 : 1 then
cos(£ GOA) (O being the origin) is equal to :

(1)

(2

(2]
o

® 2715
1
(4):ﬁ§

Answer (4)
Sol. G is the centroid of AABC
A(S’ 09 _1)

(2,10, 6)B
G (24,2

c(1,2,1)

G

oA A
O0G=v4+16+4,
AG=+1+16+9

OA=/9+1

24+10-26
22410

8
 2./8x3x2x5

4 1
45 5

15. If the system of linear equations

cosf

xty+z=5

x+2y+22=6

x + 3y + Az = u, (A, u € R), has infinitely many
solutions, then the value of A + u is :

(1) 10 (2) 12
(3) 7 (4) 9
Answer (1)

Sol. x+y+z=5
x+2y+22=6
x + 3y + Az = u have infinite solution
A=0, Ax=Ay=Az=0

g
Il
2 o o
WN -

1
2/=0
A
= 12L-6)-1(A-2)+1(3-2)=0
= 21-6-A+2+1=0

A=3
5

1
Now, Ax=[6 2
w3

= O O,
WN
Il
o

1 5 1
= [0 1 1=0
0 u-5 2

= 12-u+5)=0

u=7
115 (1 1 5
Az=11 2 6/=0 -1 -1
13 u 0 2 u-5

= 156-u+2)=0
= u=7
So, A +u=10



16. Assume that each born child is equally likely to
be a boy or a girl. If two families have two
children each, then the conditional probability
that all children are girls given that at least two

are girls is :

1 1 2 1

() 11 (2) 12

g 1 o

3) 10 ) 17
Answer (1)

Sol. A = At least two girls
B = All girls

P(Bj_P(BmA)

A) PA)

_P(®B) _ (1)4

PA) T, 1 1?
- 00(2) - °1(2j

__ 1 1

16-1-4 11

17. If for some xe R, the frequency distribution of
the marks obtained by 20 students in a test is :

Marks 2 3 5 7

Frequency (x+1)° | 2x-5 | x*-3x| x

Then the mean of the marks is :

(1) 3.2 (2) 3.0
(3) 2.5 (4) 2.8
Answer (4)

Sol. Number of students
= (x+1)%2+(2x-5)+ (x2-3x) +x =20
= 2x2+2x-4=20
x2+x-12=0
(x+4)(x-3)=0
x=3

Marks 2|13|5|7
No. of students (16| 1| 0 |3

So

-

32+3+21 56
20 20

18. If the circles x2 + y2 + 5Kx + 2y + K = 0 and
2(x2+y?) + 2Kx + 3y — 1 =0, (K € R), intersect
at the points P and Q, then the line 4x + 5y - K
= 0 passes through P and Q, for :

Average marks = 2.8

(1) Exactly one value of K
(2) Infinitely many values of K
(3) Exactly two values of K
(4) No value of K

Answer (4)

Sol. S, =x2+y2+5Kx+2y+K=0

3 1
S, =x?+y? +Kx+-y-—=0
2 y 2Y72
Equation of common chord is
$,-5,=0

— akx+YiK+1-0 (1)
2 "2

4x+5y-K=0 ...(2) (given)
On comparing (1) and (2)

4K _ 1 _2K+1

4 10 -2K
= K:%and—2K:20K+10
= 22K=-10

K="2

11

No value of K exists
19. The region represented by |x-y|<2 and
|x+y|<2 is bounded by a :
(1) Square of side length 242 units

(2) Square of area 16 sq. units
(3) Rhombus of side length 2 units

(4) Rhombus of area 82 sq. units

Answer (1)

Sol. C,:|ly-x|<2
C,:ly+x|<2
Now region is square

Length of side = v22 +22 =22



20. If a,, a,, a, ....... ,a,areinAP.anda, +a, +a,
+ o +a,,=114,thena, +a;+a,, +ais
equal to :

(1) 98 (2) 38
(3) 64 (4) 76
Answer (4)

Sol. 3(a, +a,5) =114

21.

a,+a,. =38

1 16

Now a, +aj+a,, +a,,=2(a, +a,)
=2x%x38=76
If Q(0, -1, -3) is the image of the point P in the

plane 3x -y + 4z =2 and R is the point (3, -1, -2),
then the area (in sq. units) of APQR is :

(1) @ (2 @
(3) 213 (4) @
Answer (4)

Sol. Image of Q in plane

22.

(x=0) _(y+1)_z+3 _-2(1-12-2)
3 1  +4  9+1+16

x=3,y=-2,z=1
P(3: _2: 1)’ Q(O, _1 ’ _3)! R(3, _1, _2)
Now area of APQR is

N[

1 — —
—|PQxQR
5 |POXQR]|

w

|

-
S N X

{i-n-iE-12)+k@E)|

N[~

N[

\J (1+81+9)

N‘a
-

Let f(x) = x2, x € R. For any A c R, define
d(A) ={x e R:f(x) € A}. If S=[0, 4], then which
one of the following statements is not true ?

(1) f(g(8) =8 (2) 9(f(S)) = 9(S)
(3) o(f(S)) = S (4) f(g(8)) = f(S)

Answer (2)

Sol. f(x) = x2

23.

xe R
9(A) ={xe R:
9(S) ={xe R:
={xeR:
={xeR:

f(x) e A} S=[0, 4]
f(x) € S}
0<x?<4)
-2<x<2}
g(S)#S
f(g(S)) # f(S)
g(f(S)) ={xe R:
={xeR:
={xe R:
={xeR:
ga(f(S)) # a(S)
a9(f(S)) = g(S) is incorrect

f(x) € f(S)}
x2 e S?}

0<x2<16}
-4<x<4)

If the coefficients of x2 and x3 are both zero, in
the expansion of the expression (1 + ax + bx?)
(1 - 3x)"5 in powers of x, then the ordered pair
(a, b) is equal to :

(1) (- 54, 315)
(2) (28, 861)
(3) (<21, 714)
(4) 28, 315

Answer (4)

Sol. (1 + ax + bx?)(1 - 3x)"°

Co-eff. of x2 = 1.15C,(-3)2 + a.15C,(-3) + b.'5C,

_15x14

x9-15x3a+b=0(Given)

— 945_45a+b=0 (i)
Now co-eff. of x3=0

= 15C,(-3)3 + a.15C,(-3)? + b.15C,(-3) = 0

15x14x13
3x2

x(—3x3x3)+axM

-bx3x15=0
= 15%x3[-3x7%x13+ax7x3-b]=0
= 21a-b =273 ...(ii)
From (i) and (ii)

a=+28,b=315= (a, b) = (28, 315)



24. The sum
3x13 +5X(13+23)+7X(13+23+33)+
12 1?22 12422432
upto 10t term, is :
(1) 620 (2) 600
(3) 680 (4) 660
Answer (4)

Sol. T C@re (P +2°+3% 4410
Cr 1?+22+3%+...+12

_ r(r+1)* 6
T'_(zr”)[ 2 ] “Hre@re)
T - 3r(r+1)

2
Now,

10

3 10
S=>T =EZ(r2 +r)
r=1

r=1

_g{10><(10+1)(2><10+1)+10><11}

2 6 2
:%{10x11x21+5x11}

:%x5><11><8=660

25. Letf(x) =e*-xand g(x) =x2-x, v x e R. Then
the set of all x € R, where the function h(x)
=(fog) (x) is increasing, is :

1y [0 2) [0, =
() 2 7|2 (2) [0, =)

(@) [o,ﬂun, “ @ B 0})[1, )
Answer (3)
Sol. f(x) = e* - x, g(x) = x2 - x

fla(x) = e —(x* -x)

If f(g(x)) is increasing function

(F9(x) = e*™x(2x-1)-2x+1
= (2x-1)e® ™ +1-2x

= (2x—1)[e™ ™ 1]
A B

A & B are either both positive or negative

for (f(g(x)))" > 0,

Xe {0, %}u[too)

26. If o and ( are the roots of the quadratic
equation, x2 + x sind — 2sin0 = 0, O¢ (0,2], then
o2 412
(oc'12 +B_12) '(OC—B)24 is equal to :
212 212
1 (sin6—8)° (2) (sino—4)2
06 912
(3) (sin0+8)"2 (4) (sin0+8)"2
Answer (4)

Sol. Given o + = =sin6 and ofy = -2sin®

27.

(0612+|312)0€12312 ~ (OCB)12

(@2 +B"2)(0-p)*  (a-p)**

lo.—B| = (et +B)2 — 4B = Vsin? 0+ 8sind

Hence required quantity

(@p)'® _  (2sin6)" _ 2"
(—-p)** sin'?0(sin6+8)'? (sin6+8)"

If y = y(x) is the solution of the differential

dy 2 ™ T
i v - X A Al
equation ax (tanx—y)sec”x , X€ 2'2
such that y(0) = 0, then ¥ 2 is equal to :
1
——2
M) 5
(2) 1 e
2
3) e-2
1
24—
(4) 2+



Answer (3)

—f(x)

and 9'(c) = lim—— if f(x) < 0
dy 2 2 xvex-¢
Sol. aﬂlsec x=sec”xtanx — This is linear
= d'(c) =f(c) =-F(c)
differential equation
= 2f(c)=0
IF = el 50" X% _ gtanx = f(c)=0
Now solution is 29. ABC is a triangular park with AB = AC =
100 metres. A vertical tower is situated at the
y-etanx =jeta"" sec? x tanxdx mid-point of BC. If the angles of elevation of
-1
Let tanx = t the top of the tower at A and B are cot '(3./2)
sec2xdx = dt and cosec '(2+/2) respectively, then the height
of the tower (in metres) is :
ye?™ = [e' tdt
" (1) 20
tanx = ot _ ot
ye tet-e'+c (2) 1045
yetanx = (tanx — 1)eta™ + ¢
(3) 25
y = (tanx — 1) + ¢ - e™tanx
Given y(0) = 0 @ 1 \'ﬁ
= 0=-1+c 38
— ¢c=1 Answer (1)
Sol.
m
YK—Z)=—1—1+e=—2+e A P
o
28. Letf : R — R be differentiable at c € R and f(c)
=0. If g(x) = |f(x)|], thenatx=c, gis:
(1) not differentiable if f(c) =0
(2) differentiable if f(c) =0
(3) not differentiable B [;VI c
(4) differentiable if f(c) # 0 AAPM
Answer (2)
h_1
, . x)—g(c AM 3.2
Sol. - glc)= lim 9*)-9(c) V2
X—C X—C
ABPM
g(c)= jim FOL=F() h _1
X—C X—C BM ﬁ
f(e)=0 AABM
2 2 = 2
g(c) = lim [f(x)| AMZ2 + MB2 = (100)
xmex—e = 18h2 + 7h? = 100 x 100
, . f(x) = hZ2=4x100
= gc)=lim———iff(x) >0
X—cX—C

= h=20



f dx

x—1
3

-1

= A|tan

f(x)
C
x2—2x+10]+

where C is a constant of integration, then :

1

1) A_Eandf(x)_3(x—1)
1

(2 A _aand f(x)=3(x—1)

— 1 — _
(3) A_2—7and f(x)=9(x—1)

_1 — 9(x —1)?
(4) A_54 and f(x) =9(x—1)

Answer (2)

dx 3 dx
Sol J(x2—2x+10)2 _I((x—1)2+9)2

Let (x — 1)? = 9tan20 ..(i)

= tanG:X—_1
3

Q

On Differentiating ...(i)

2(x — 1)dx = 18tan6 sec20 do

= 18tan0 sec? 0 do
2x3tan0x81sec? 0

|= ijcos2 0do =ix1_[(1+00526)d9
27 27 2

1 sin20
l=—10+ +C
54 2

I:i{tan‘1(x_1)+ 23()(_1) }+c
54 3 x“-2x+10

So A:i
54

f(x) =3(x-1)



