UPSEE 2014 - Solved Paper

Physics

Question 1

A solid cylinder of mass M and radius R rolls without slipping down on
inclined plane of length L and height h. What is the speed of its centre
of mass, when the cylinder reaches its bottom?

Options:
A. égh
B. f4gh
C. J2gh
D. [2
4gh

Answer: A

Solution:

Acceleration of a rolling body down on an inclined plane is

where k is the radius of gyration, R is the radius of the cylinder.

For a solid cylinder

I=P~'H(2=rv1—|:{2

BLSI
TRE 2
a= QSlnle =%gsin8

1+ -~
2

Also  v* =12 +2as
=(0)+2 x%gsine % L
2
p

4 h 4

V= égh

Question 2

A particle of mass m oscillates with simple harmonic motion between
two points x; and x», the equilibrium position being O. its potential



energy is potted on the graph. Which of the following curve represents
the phenomenon?

Options:
A %
B. ‘1‘17{412
C. _\ l /
X1 [v] Xz
0. /1N
X1 Q Xz

Answer: C

Solution:

Potential energy of a particle vibrating in SHM is given by PE =

1
~Z mex:
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So the curve of potential energy is
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Further PE is zero at x =0 and maximum atx = 0

Question 3

A double slit experiments is performed with light of wavelength 500 nm.
A thin film of thickness 2:m and refractive index 1.5 is introduced in the
path of the supper beam. The location of the central maximum will



Options:

A. remain unshifted

B. shift downward by nearly two fringes
C. shift upward by nearly two fringes

D. shift downward by its fringes

Answer: C

Solution:

In young’s Double slit Experiment (YDSE) be the position of central
bright fringe on the screen in absence of any film, because the
S10=S5,0.

1

When we introduce a film of thickness t and refractive index», an
additional path difference equal to wt-v=w-tis introduced. The
optical path of upper beam becomes longer. For path difference on
screen to be zero, path from lower slit Sy should also be more. Thus,

central bright fringe wire be located some what at o'ass,0'>s.0.
The fringe pattern shifts upwards.
Now as a change in path difference of .corresponds to a change in

position on the screen by

5:%1

Change in optical path difference
Ay =(u-1) %2

Ay =(1.5-1) = (2= 10_6:}%

Ay =%>r 2 10_6% = g x10°m
Fringe width
Ay d
B §>: 500 x 10
_ 10 10°x10° _10°
500 = 102 500 500
LAY =2p

=2

Question 4



Two springs of force constant k and 2k are connected to a mass shown
in figure. The frequency of oscillation of the mass is

Options:

1 im

A. 2nVk

1 12k

B. 2n¥m

1 3k

C. 2n¥m

1 /m

D. 2z Vk
Answer: C

Solution:

Let the mass m be displaced toward right by a distance x. Then
spring 1 will be extended and the spring 2 will be compressed by an
amount x. On releasing mass m, the restoring force on m due to
spring 1 is F1=-kx and restoring force due to spring 2 is = Fp=-2kx

Total restoring force on mass m is
f = —2kx = —3kx

md*x
f= ke —3kx

z
This is similar tod—x+ @ =0

dt®
Which represent equation of SHM. Comparing the two equations,




Question 5

A diatomic molecule is formed by two atoms which may be treated as
mass points mj and m» joined by a massless rod of length r. The, the

moments of inertia of the molecule about an axis passing through the
centre of mass and perpendicular to rod in

Options:
A. zero
B. im, +m,r?

(m, +my) ,
(m,m,)

Answer: D

Solution:

Let point C be the centre of mass situated at distance x from atom of
mass miand at distance (r-x) from mass my. By definition of centre

of mass, we have
mx =m,(r - x)

m2
x= (m, +m,)

Moment of inertia about the centre of mass is

| =mx?+m,(r —x)
mJy | mJ
Or | =m, -‘ +m,|r- =
lm, +m, m, +m,
m-r m,I
| =m, = +1
Hm, +m, m, + m
m,m,

Question 6

A particle moves so that its acceleration a is given by a =- bn, where x is
displacement from the equilibrium position and b is non -negative real
constant. The time period of oscillation of the particle is

Options:
A. 2mb

2m
B. b



Answer: C

Solution:

Given that the accelerationis, a =-bn  ...... (1)
For simple harmonic motion

a=-m%x

On comparing with equation (1)

Question 7

An aluminium ring B faces an electromagnet A. The current I through A
can be altered,

A B

LT 0

.
+po-
t
Options:

A. if I increase, A will repel B

B. if I increase, A will attract B

C. if I increase, A will repelB

D. whether I increase or decreases, B will not experience any force

Answer: A

Solution:

If the current is passed through solenoid A as shown. Current entering at end A is clockwise. When seen from the side
of A, so it develops south polarity at A and North polarity at B. When current 1 through A increase, it is like north of the
magnet approaching the ring B and due to Lenz’s law face of ring B facing A develops north polarity and hence there is
repulsion between the two.

Hence as current I increase, A will repel B.




Question 8

In Thomson experiment of finding % for electrons, beam of electrons is

replaced by that of muons) particle with same charge as of electrons but
mass 208 times that of electrons). No deflection condition in this case
satisfied, if

Options:

A. B is increased 208 times
B. E is increased 208 times
C. B is increased 14.4 times
D. None of the above

Answer: C

Solution:

Electric potential energy is, o =4m:?

v= 2V
m

E
quS:qE::»B:V
p-_E__Em

pav o

m

= E M and B, =Eﬁ
B, f2ev ° ev
B, _ M.

Question 9

If a ladder weighing 250 N is placed against a smooth vertical wall
having coefficient of friction between it and floor is 0.3, then what is the
maximum force of friction available at the point of contact between the
ladder and floor?

Options:
A.75 N
B.50 N
C.35N
D.25N



Answer: A

Solution:

Given that the weight of the ladder is Mg = 250 N
Reaction force on the floor in the vertical direction is

Ry R,

Wiy W

5
Friction force at contact point on the floor = -,
f =0.3x250n=75N

Question 10

Which of the following statements is incorrect?
Options:

A. All reversible cycles have same efficiency

B. Reversible cycle has more efficiency than an irreversible one
C. Carnot cycle is a reversible one

D. Carnot cycle has the maximum efficiency in all cycles

Answer: A

Solution:

Reversible Process: A process that can be made to reverse its
direction of flow by changing the physical conditions and it is
considered that there is no dissipation if energy. ex. Carnot cycle.

Irreversible Process: A process that can't be made to reverse its
direction of flow by changing the physical conditions known as an
irreversible process.

The reversible cycle has more efficiency than an irreversible cycle.
All reversible cycles have different efficiency.

Question 11



The following figure shows two air filled bulbs connected by a U-tube
partly filled with alcohol. What happens to the levels of alcohol in the
limbs X and Y when an electric bulb is placed midway between the bulb
is lighted?

Painted

X y

O

Bulb

Bulb X is Black Painted and Bulb Y is white Painted
Options:

A. The level of alcohol in limb X falls while that in limb Y rises

B. The level of alcohol in limb X rises, while that the limb Y falls

C. The level of alcohol falls in both limbs

D. There is no change in the levels of alcohol in the two limbs

Answer: A

Solution:
Black bulb absorbs more heat in comparison with painted bulb. So

air in black bulb expands more. Hence, the level of alcohol in limb X
falls while that in limb y rises.

Question 12

The bob of a pendulum of length L is pulled a side from its equilibrium
position through an angle sand then released. The bob will, then pass
through its equilibrium position with a speed v, where v equals to

Options:

A. ./2gl(1 —sind)

B. /291(1+ cost)

C. N/Q‘gf(l —cosf)

Answer: C

Solution:



Suppose bob rises up a height h as shown then after releasing,
potential energy at extreme position becomes kinetic energy of
mean position.

1
mgh = =mv?___
g 2 max

V.. =+20h ... (M

From the figure,
I-h

CosH =T

= lcosB =1-h
h=1{1-cos8)

From Eq (1), VmaX = /2gl(1—cosH)

Question 13

A particle moving along the x-axis has acceleration f, at time t, given by

f=f0( 1—%) where fg and T are constant. The particle at t = 0 has zero
velocity. In the time interval between t = 0 and the instant, when f = 0O,
the particle velocity vy is

Options:
A. T

B. %*@T2
C. fyT/5
1
D. 16T

Answer: D

Solution:

In this problem, acceleration is variable so acceleration is
dv
=%
:fo-l_E-i
T
At,t=0,f=1,
Att=¢t =0

We have to calculate the velocity of the particle in the time from t=0



tot=1s

dv ' t
—=f 1-=
de T/

Integrating both sides

: 2T £t
_| dV=_|D fDI_l—?ldt

Question 14

A spherical condenser has inner and outer spheres of radii a and b
respectively. The space between the two is filled with air. The difference
between the capacities of two condensers formed when the outer sphere
is earthed and when the inner sphere is earthed will be

Options:
A. Zero

B. 4ne,a

C. 4me b

b
D. 4'—[50b._m|

Answer: C

Solution:

Given that the inner radius of the sphere is a and outer radius of the
sphere is b.

The capacity of condenser when the outer sphere is earthed
ab

Capacity when the inner sphere is earthed
dnzab e b_2
b-a  “lb-al

Difference in capacity =C, -C, =4m b

C,=4mb+

Question 15



The resistance of a wire at room temperature 309C is found to be 10 o.
Now to increases the resistance by 10%, the temperature of the wire
must be [The temperature coefficient of resistance of the material of

the wire is 0.002 per °C].
Options:

A. 369C

B. 830C

C. 630C

D. 330C

Answer: B

Solution:

As we know that the resistance of wire at temperature t is Ri=Rq(1+

0f.t)

Initially the resistance of the wire is
R,(1+30c) =100
Finally, R (1 + af) =110
11 1+at
10 1+30a
=10+(10=0.002 xt) =11+ 330 = 0.002
=0.02t=1+0.66=1.66
_1.66

=t="-=83C
0.02

Question 16

Pick out the wrong statement.
Options:

A. In a simple battery circuit, the point of lowest potential is the negative terminal of the
battery

B. The resistance of an incandescent lamp is greatest when the lamp is switched off
C. An ordinary 100 W lamp has less resistance than a 60 W lamp

D. At constant voltage, the heat development in a uniform wire varies inversely as the length of
the wire used

Answer: B

Solution:

|S.No. ’Option ’ Circuit Diagram ’ Explanation

The +ve terminal
refers to the higher



In a simple battery
circuit, the point of

1. |lowest potential is the
negative terminal of
the battery

Battery

Hr

N\~

Resistance

potential and -ve
terminal refers to the
lower potential of the
battery. And the -ve
terminal of the battery
is the lowest potential.

The resistance of an
2 incandescent lamp is
" |greatest when the
lamp is switched off

Battery

H

Switch

Bulb

The resistance of an
incandescent lamp is
increased when the
temperature
increases. So as the
temperature increases
resistance of filament
also increases.

An ordinary 100 W
lamp has less
resistance than a 60
W lamp

As we know that the
power is,

V2
P= R
P L
So if the power of the
lamp is higher its

resistance will be low.

At constant voltage,
the heat development
in a uniform wire

4. A

varies inversely as the
length of the wire
used

Heat developed in a
wire is, [ — i’Rt

As we know that the
resistivity is

wire is
H=Vit
H="rt
5
V=t
H =
R
_ V%A
pl
H tA

Question 17

The current in the winding on a toroid is 2.0A. There are 400 turns and
the mean circumferential length is 40 cm. If the inside magnetic field is

1.0 T, the relative permeability is near to

Options:
A. 1000
B. 2000
C. 2500
D. 4000

Answer: C




Solution:

L Ni
The magnetic field inside the toroid is, B = 2w
A 107 =, x400 % 2
- 21 x40 x 1072

1

| _271x400x10% __ 80x10°
M = 472107 <800 4107 =800

 80x10°

=———=2500
4> 800

Question 138

The magnetic moment produced in a substance of 1g is s 107a-m2If its
density is 5/gcm3, then the intensity of magnetization in A/m will be
Options:

A. 83x10°%

B. 3

C.1.2x107

D. 3<10*

Answer: B

Solution:

The intensity of magnetization is, 1=% !

~ mass / density

Given mass = 1 g = 103kg
And density =5g/cm3

_ 5x10%g

(102f m?

=5x10%g/m?

_6x107 x5x10°
103

3
=

Question 19

The power factor of a yard choke is
Options:

A. nearly zero

B. exactly zero

C. nearly one



D. exactly one

Answer: B

Solution:

Power factor

cos¢=%

In choke coil, ® = 90°
So, cos® =0

The power factor of a yard choke is zero.

Question 20

When the momentum of a proton is changed by an amount pg, then the

corresponding change in the de-Broglie wavelength is found to be
0.25%. The original momentum of the proton was

Options:
A. po

B. 100 pog
C. 400 pg
D. 4 pg
Answer: C

Solution:

We have -,_:g

- &
p )
Ap| _ (A%
Sk

P 0.25
p 100
plj:L
p 400
p=400p,

Question 21



A gamma ray photon creates and electron, positron is 0.5 Me V and the
total KE of the electron, positron pair is 0.78 MeV, then the energy of
the gamma ray photon must be

Options:

A. 0.78 MeV
B. 1.78 MeV
C. 1.28 MeV
D. 0.28 MeV

Answer: B

Solution:

Electron positron annihilation is
-

e+
t”_+f’+ —
So the energy of7- ray photon is,
E =(0.5+ 0.5+ 0.78) MeV
E =1.78MeV

Question 22

The correct curve between voltage gain (Av) and load resistance (Ryp) is

Options:
AVL

A. Ay

B. A

F N

Ay

A



Answer: C

Solution:

A= —

. +
According to R,
As Rj increases Ay also increases, when Rj. becomes too high, then
Ay= maximum = *“Hence, only C. is correct.

Question 23

Red light of wavelength 625 nm is incident normally on an optical
diffraction grating with 2x10° lines/ m. Including central principal
maxima, how many maxima may be observed on a screen which is far
from the grating?

Options:
A. 15
B. 17
C. 20
D. 18

Answer: B

Solution:

For principle maxima in grating spectra
Sing _
=

Where n= (1,2,3) is the order of principle maximum and ¢is the
angle of diffraction.

1 1
n=—-= ’

AN 6.25%x107 % 2% 10°
-~ Number of maxima=2n+1=2x=8+1=17

=8

Question 24



In a series reonant L-C-R circuit, the voltage across Ris 100 Vand R =1

kowith C = 2pF. The resonant frequency © is 200 rads 1. At resonance
the voltage across L is

Options:
A, 2.5%1072V
B. 4x10°V
C. 250V

D. 4x107V
Answer: C

Solution:

1
ol = —
At resonance, * " oC

Current flowing through the circuit,
V, 100

=R " 1000

=0.1A

So,voltage across L is given by
Vo =IX =leoL

1
But olL=—
ut o C

_ 0.1
T200x2~10°
=250V

Question 25

The dimensions of self-inductance L are
Options:

A. [MIPT2AZ]

B. [MIPT-A |

C. [MLFT*AT]

D. [MLPT2A]

Answer: A

Solution:

Al AL T A

Self-inductance L =



Volt - sec ond
Ampere
(Joule / Coulomb|second
- Ampere
_ Newton —metre - second
a Coulomb - ampere
Newton —metre
Ampere?
21T 7
L= M =[ML2T2A2 |
B Kol -

~Unit of L=

= Unit ofL =

Question 26

Acceleration - time graph of a body is shown below.

a
b

- !
The correspond velocity-time graph of the same body is

Options:

Ll

- E L
—~—

= F =
—

[

Answer: C
Solution:
As we know that the acceleration is, =%

In the given graph, acceleration is constant for first part of motion.



So, velocity increases uniformly.
When, a=0

dv

T dt
= v =constant

thus, we can draw the velocity-time graph as

i.e., °

Constam

increases

Where v is velocity.

Question 27

A can filled with water is revolved in a vertical circle of radius 4 m and
the water does not fall down. The time period for a revolution is about

Options:
A.2s

B. 4s

C. 8s

D. 10s

Answer: B

Solution:

when a body is revolving in circular motion, it is acted upon by a
centripetal force directed towards the centre. Water will not fall, if
weight is balanced by centripetal force. Therefore,

2
muv-

mg =-—;

v = rg
v=.,/Tqg
The circumference of a circle is 2.

2mr

Time for a revolution = v
2mr r

T=2"2 2
Jav r\/;

Given, r = 4m,g = 9.8 ms™



To2nl %
9.8
47
=T= =g,
9.8

Question 28

A body of mass 8 kg is suspended through two light springs X and Y
connected in series as shown in figure. The readings in X and Y
respectively are

i

Options:

A. zero,8 kg
B. 6 kg, 2 kg
C. 2 kg, 6 kg
D. 8 kg, 8 kg

Answer: D

Solution:
As the springs are light in weight, therefore tension in both springs

will be zero, so both spring will show same reading as 8 kg.
Reading of X is 8 kg and Reading of Y is also 8 kg.

Question 29

A rocket of mass 1000 kg is to be projected vertically upwards. The

gases are exhausted vertically downwards with velocity 100 ms-lwith
respect to the rocket. What is the minimum rate of burning of fuel, so
as to just lift the rocket upwards against, the gravitational attraction?

(Take g=10ms™1)
Options:
A. 50 kgs']

B. 100 kgs!



C. 200 kgs!

D. 400 kgs'1

Answer: B

Solution:

Given, the velocity of exhaust gases with respect to rocket = 100ms-
1

The minimum force on the rocket to lift it
Fmin = mg = 1000x10 = 10000 N

Hence, the minimum rate of burning of fuel is given by
h

dm _ * min

dr v
dm __ 10000
dt 100

dm el
T 100 kgs

Question 30

The relationship between the force F and position x of a body is shown
in figure. The work done in displacing the body from x= 1 m to x=5 m
will be

A =

i 10-‘ : r
FNy_ |/
5_/ : c:. E H/L I—

0= 3 I455r{m)—*
&

—5— E

=40+

Options:
A.30]
B.15]
C.25]
D.20]

Answer: B

Solution:

Work done = area enclosed by F -x graph.



T n' A B
L2t A

/|
Jr') —
/ |
or— - E _H |[J
1 2 3 4 5 6 x(m)—
5] M N
F G
-10

W = Area of ABNM + Area of CDEN - Area of EFGH + Area of HIJ

W = 1x10+1x5-1x5+1x1x10

W=10+5-5+5=15]

Question 31

There identical spheres of mass m each are placed at the corners of an
equilateral triangle of side 2 m. Taking one of the corner as the origin,
the position vector of the centre of mass is

Options:

A. Bli-j)

Answer: D

Solution:

Given that an equilateral triangle of side 2m.

o
P—1 M=t b—2 ol

The X coordinate of center of mass is

>mX, mx0+mx1+mx2
>m, m-+m+m -

X = 1

The Y coordinate of the centre of mass is



v > my, mx=0+m(2sin60%) +mx0
>om, m+m+m

g_m 3 _i
3m .3

Position vector of centre of mass is i+ —

Question 32

A particle of mass m = 5 unit is moving with a uniform speed v = 35
unit in the XOY plane along the line y = x+4. The magnitude of the
angular momentum of the particle about the origin is

Options:
A. 60 unit
B. 40.£ unit
C. zero

D. 7.5 unit

Answer: A

Solution:

Momentum of the particle

p =mass~ velocity

P = (9) ~G2)-152

The direction of momentum in the XOY plane is given by y=x+4
Slope of the line = 1=tans

my

ie., e=450
The intercept of its strength line = 4

Length of the perpendicular z from the origin of the strength line.
=4sm45°=5%=2JE

Angular momentum,
= momentum = perpendicular length

=152 =« 2.2 = 60unit

Question 33



The escape velocity for the earth is v,. The escape velocity for a planet
whose redius is %th of the radius of the earth and mass half that of the
earth is

Options:

Answer: B

Solution:

Escape velocity of a body from the surface of the earth is given by

2GM, .
Vo= R— e (D)

so according to thequestion,

M, R,
Mp = TEHdRF = T

Now, escape velocity of abody

from the surface of theplanet
is given by

2GM
Vo= =
P Rp

or V. :\’ZG <M, <4 :ﬁJzemi

2R, R,
=2V, [ from Eq.(i) ]

Question 34

In case of steel wire or a metal wire, the elastic limit is reached when
Options:

A. the wire just break

B. the load is more than the weight of wire

C. elongation is inversely proportional to the tension

D. None of the above

Answer: C

Solution:



According to Hooke’s law, the stress produced in a body is
proportional to the strain. But this proportionality exists for small
strains only.

Strain - Stress curve for a wire is

Breaking strain
gy Elastic limit
T AgLinear Heit

——+ Sirain

o —— Strass

When a load is applied to a damped wire, the length of wire goes on
increasing part OA of the graph is straight line, indicating that upto
point A increase in length is directly proportional to load.

After point A on further increasing the load, the increases in length
is no longer proportional to load, however till point B, the elastic
property exists in the wire, the stress at point B is called elastic
limit.

Beyond B is the wire does not return to its original position, but its
length is permanently increased.

Question 35

A wire of length L metre, made of a material of specific gravity 8 is
floating horizontally on the surface of water. If it is not wet by water,
the maximum diameter of the wire (in millimeter) upto which it can
continue to float is (surface tension of water is T = 70 x10°Nm™)

Options:
A. 1.5
B.1.1
C.0.75
D. 0.55

Answer: B

Solution:

Let L is the length of wire and T is the surface tension of water.



Then

TL=Vpg
TL= m‘ngg
T = mrpg

T0x1073 =3.14xr2x8x 1072 % 9.8
9 70%x 1073
3.14x8%107%%9.8

0.28

r=10.53
So minimum diameter of the wire is, d = 2r
d=2x0.53m

d=1.1m

r

O]

R}

r

Question 36

A block of ice at temperature - 20°0C is slowly heated and converted to
steam at 100°C. Which of the following diagram is most appropriate?
Options:

Temperature

A.
0

(0,-20)

~

Heat supplied

Temperature

0
(0~20

-

Heat supplied

Termparature

0
{0.-20

<

Heat supplied

Temparature

D.
0

{0,-20

”ﬁ:

Heat supplied

Answer: A

Solution:

The ice at - 209C converts to ice at 0°C, the supplied heat



converted to change the temperature of the ice.

At 00C ice converts into 0°C water- the supplied heat converted
it into latent heat which changes the phase from ice to water.

Water at 0°C converts into 100°C water- the supplied heat
converted to change the temperature of the water.

Water at 100°C converts into steam at 100°C - the supplied
heat converted it into latent heat which changes the phase from
water to steam.

So the correct variation temperature and supplied heat is

Temperature

(0,-20)

Heat supplied

Question 37

A perfectly black body is one where
Options:

A. absorptive power is infinity

B. absorption point is 0

C. emissive power is 1

D. absorptive power is 1

Answer: D

Solution:

Black body- A black body is an object that is a perfect absorber of
electromagnetic radiation. It doesn’t reflect light at all.

A perfectly black body neither reflects nor transmit. (i.e.r=0,t=0)
any part of the incident radiative energy but absorb whole of it or
we can say its absorptive poweris 1.

Question 38

A volume gas thermometer works on the principle of
Options:

A. Archimedes principle



B. pascal’s law
C. Boyle’s law
D. Charles’s

Answer: B

Solution:

A constant volume gas thermometer works on Pascal’s law.

Question 39

Two gases, carbon monoxide (CO) and nitrogen (N»>) at the same
temperature, have kinetic energies E; and E>respectively.Then,

Options:

A.E =E,

B. E -E

C. E <FE

D. Ejand E, cannot be compared
Answer: A

Solution:

The gases carbon monoxide (CO) and nitrogen (N7) are diatomic, so
both have equal kinetic energy

Eco=E1 = 3

Eng = Ep = 311

Question 40

A pendulum has time period T in air when it is made of oscillate in
water, it acquired a time period T’ = .57 The density of the pendulum
bob is equal to (density of water = 1)

Options:
A .2
B. 2

C. 2.4



D. None of these

Answer: B

Solution:

The effective acceleration of a bob in water =g'=g,1—%| ..... 0}

Where, -and p are the densities of water and the bob respectively,
Since, the periods of oscillation of the bob in air and water are given
as

T=2.‘g\/I
g
and T'=21\/—T,
g
_ |9
g
(23
.24!1—7

NN RN SN

putting I ==

T &

.1 1
We obtain, = =1-= =2
"5 p=>D

Question 41

When a stationary wave is formed, then its frequency is
Options:

A. same as that of the individual waves

B. twice that of the individual waves

C. half that of the individual waves

D. 2 that of the individual waves

Answer: A

Solution:

Stationary waves- When two waves of the same frequency,
wavelength and amplitude travel in opposite directions at the same
speed, their superposition gives the stationary wave.

When a stationary wave is formed, then its frequency is the same as
that of the individual waves.




Question 42

t X |
(] L] (] ! __l L] L] L] L]
The equation of a wave is y = 5 sin °% “ where x is in cm and t is in
second. The maximum velocity of the wave will be

Options:
A.1msl
B.2 ms!
C.1.5ms!

D. 1.25 ms!

Answer: D

Solution:

t

X
Equation of wave y = 5 sin 004 4/,

Y = asin: mt—z_—'Tl

The standard equation of a wave in the given form is g
Comparing the given equation with the standard equation, we get
a=9J

1
and t-)=m=25

and .. =8n

Therefore maximum velocity of particles of the medium.
V.. =ao=5x25

=125cms™

=1.25ms™

Question 43

Two tuning forks A and B having frequency of 500 Hz each are placed
with B to the ring to the right of A. An observer is between the forks and
is moving towards B with a speed of 25 m/s.

The speed of sound is 345 m/s and the wind speed is 5 m/s from A to B.
Calculate the difference in the two frequencies heard by the observer.

Options:

A.72.5 Hz
B. 55.6 Hz
C.76.2 Hz
D. 80.9 Hz



Answer: A

Solution:

Let the fork at A be sound source S1 and the fork at B be sound
source So
For the sound from source Sy,

fc=v,)

Apparent frequency = f;=f <V
Here, ¢ = 345+5=350 m/s as wind and sound are in same

directions.
V,=+25m/sV =0
= f, =500 229725 _ 464 3z

. 350-0

For the sound from source So,

C=345-5=340m/s as wind is opposite to sound vg=0m/s, vo=-25 m/s
—f —f €~V ! =500'M3

> le—v,) L 340-0 /
=f, -f =(536.80-464.30) = 72.5Hz

As the difference is very large, the observer will not hear the beats.

Question 44

The top of the atmosphere is about 400 kV with respect to the surface of
the earth, corresponding to an electric field that decreases with

altitude. Near the surface of the earth, the field is about 100 Vm-1,
Still, we do not get an electric shock as we stop out of our house into
the open house, because (assume the house to be a steel cage so that
there is no field inside)

Options:

A. there is a potential difference between our body and the ground

B. 100VM-! is not a high electric field so that we do not feel the shock
C. our body and the ground forms an equipotential surface

D. the dry atmosphere is not a conductor

Answer: D

Solution:

As we know that the dry atmosphere is not a conductor of
electricity. It is only conducted when the top of the atmosphere



increases to a very large value and there is moisture in the air, the
lightning strikes the ground. Since 400 kV is not very high voltage
so, it will not strike the ground

Question 45

An insulator plate is passed between the plates of a capacitor. Then,
current

-

Options:

A. first flows from A to B and then from B to A
B. first flows from B to A and then from A to B
C. always flows from B to A

D. always flows from A to B

Answer: B

Solution:

As insulator plate is passed between the plates of the capacitor, its
capacity increases first and then decreases as the plate slips out. As
a result, positive charge on plate A increase first and then
decreases, hence current in outer circuit flows from B to A and then
from A to B.

Question 46

The mobility of free electrons (charge =e mass = m and relaxation time
= 1) in a metal is proportional to

Options:

—1

A m



m

D. et
Answer: A

Solution:

Drift velocity per unit electric field is called mobility of electron, i.e.

1

Question 47

A current of 3 A flows through the 20 resistor shown in the circuit. The
power dissipated in the 5o resistor is
20

41}

L or e

160 50

Hi'

Options:
A. 4W
B. 2W
C. 1w
D.5W

Answer: D

Solution:

The voltage across 2aresistance.
v=2x3=0vV

So voltage across the bottom arm
Vi= 6V

The current passing through the bottom arm
._ 6
"T1+5
Thus, power across so
p=PR =(1)2x5=5w

=1 Amp




Question 48

A diverging meniscus lens of 1.5 refractive index has concave surface of
radii 3 and 4 cm. The position of the image, if an object is placed 12 cm
in front of the lens, is

Options:
A.7 cm
B. -8 cm
C.9cm
D. 10 cm

Answer: B

Solution:

According to the lens maker formula, focal length of the lens is
1 1 1
3 =|“_1|._R__R_|

1 2

For given concave lens

R1=-3cm and Ry=-4 cm
1

1 1
i O
u =3 4

< | =
‘H

-4+ 3
12 )

=]
=

=(1.5-1],

=
[y
[£%]
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|
—
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Question 49

If the focal length of a lens of a camera is 5 f and that of another is 2.5
1

f, what is the time of exposure for the second if for the first one is200°
(where, f is focal length/unit aperture )

Options:

L
A. 20

o

o8]
l:)O|
=1
o



_1
C. 6400

1
D. 3200

Answer: B

Solution:

The time of exposure for good quality prints depends on both f-
number and E-number.

z

1 I 1 \
“f-number) \E—number/
1
focal length

Where, f —number x

2
1 Fl

T. F2

Given, f, = 5f,f, = 25fandT, = 2(1}—05

T 1 >_I2-5|2_ 1625
2T F2 200 (57 200 25

1
T. =
2= 800"

Question 50

Critical angle for certain medium is sin"1(0.6). the polarizing angle of
that medium is

Options:

A. tan(1.5)

B. sin'(0.8)

C. tan'(1.6667)

D. tan™(0.667)

Answer: C

Solution:

Critical angle C = sin (o)
sin(c) = 0.6

.1 1
T sinc 0.6

Polarizing angle ip=rtan (x|

L

‘ "

= tan™

6/
6667

o

= tan™|

—



Question 51

In the reaction,
CHCL, + 40H- - HCOO +3CL +2H,0The intermediate species formed is / are

Options:

A. CCl,

B. ccl;

C. Both A and B

D. None of the above
Answer: C

Solution:

CHCL, +OH™ —: CCL
: CCIL =: CCL +CI

H,0 oo

oH !
- CCl, - HO- C°Cl, - HO - CHCl, - HCOO"
=-0OH -2

Question 52

Which of the following represents the correct order of the acidity in the
given compound?

Options:

A CICH,COOH < BrCH,COOH < CH,COOH < FCH,COOH
B. CH.COOH < BrCH,COOH < CICH,COOH < FCH,COOH
C. <FCH,COOH < CICH,COOH < BrCH,COOH < CH,COOH
D. < CH,COOH < FCH,COOH < CICH,COOH < BrCH,COOH

Answer: B

Solution:

The acidity of halogenated acid increases almost proportionately
with the increase in electronegativity of the halogen present.

Therefore, the correct order of acidity is

CH,COOQOH < BrCH,COOH < CICH,COOH
< FCH,COOH



Question 53

What will be the major product when 2-amino propane is treated with
nitrous acid?

Options:

A. Propane-2-0

B. Cyclopropene
C. Propanol

D. 2-nitropropane

Answer: A

Solution:

CHQ—?H —CHg 2%, CHy— GH —CHg
NH, N s NCI”
3 CH,—CH—CH, Lﬁ"‘;—»

CH,—G H—CH,

H
propan-2-of

Question 54

There of the following four reactions are due to one similar feature of
carbonyl compounds, while the fourth one is different, Which one is
fourth.?

Options:

A. Haloform reaction

B. Aldol condensation

C. Knoevenagel reaction
D. Witting reaction

Answer: D

Solution:

Halofrom reaction, aldol condensation and knoevenagel reaction
involve the formation of a resonance stabilized anion, while the
witting reaction involves the addition of a nucleophile on the
carbonyl carbon. The driving force for the witting reaction is the



formation of a very strong P-O bond.

Question 55

The two forms of D-glucopyranose obtained from the solution of D-
glucose are called

Options:

A. enantiomer
B. epimer

C. anomer

D. isomer

Answer: C

Solution:
«-b)-glucopyranose and ?-P®)-glucopyranose are anomers (a pair of

stereoisomers which differ in configuration only around first carbon
atom).

Question 56

Which type of polymer is the Buna-S-rubber?
Options:

A. Addition polymer

B. Condensation polymer

C. Copolymer

D. None of the above

Answer: C

Solution:

Buna-s-rubber is styrene-butadiene rubber (SBR).it is a copolymer of
buta-1,3-diene and styrene.

Question 57

What will be the final product of following reaction sequence?



NH,

NalGy, {Cuy ICNY H, 0"
A iy r——
HCl

Options:
CH,——NH;
A.
CH,CCOH
B.
NH CH;
C.
COOH
D.

Answer: D
Solution:
N = NC!

NH,
NBNDQ + HCI C\Jp {CN)2
dlazotlsatmn

aniline . banzene
diazomium chioride

COCH

@ H,om* @

cyancbenzene benzoic acid

Question 58

The number of possible alkynes with molecular formula C5Hg is
Options:

Al

B.3

C.5



D.8

Answer: B

Solution:

cH. (pentyne) shows following three isomers
CH,-CH.-CH.-C =CH pent-1-ven
CH,-CH,-C = CH, pent—2-yen

H,
CH,-CH-C=CH 3-methylbut-1-vyen

Question 59

The TUPAC name of the following compound is

i
HOCH,~CH,—C—CH(CH; ),

Options:

A. 2-methy1-5hydroxy-3-pentane
B. 4-methyl-3-ox0-1-pentanol

C. 1-hydroxy-4methyl-3-pentanone
D. 3-keto-hexan-1-01

Answer: B

Solution:

)

5
! 2 | 4 CH
HO - CHp— CHQ—%— CH
4-methyl-3-0xo-1-pentanol 3

Question 60

Which of the following orders is not Correct regarding the -1 effect of
the substituents

Options:

A. _SR < -OR < -OR,
B. _NR, <-OR < -F
C. d<—Cl<-Br-F

D. _nRr, <-0R, < -OR



Answer: C

Solution:

Decreasing order of -1 power of groups with respect to reference H

1S
—NH 5% -OR =« -0OH < - <« -Br = -Cl|
< —F < =COOR < —-CHO < -NO,

Question 61

Which of the following types of reactions occurs when a substituent has
got a double bond with evenly distributed 7-electron cloud?

Options:

A. Electrophilic addition

B. Nucleophilic addition

C. Electrophilic substitution
D. Nucleophilic substitution

Answer: A

Solution:

When a substituent has got a double bond with evenly distributed -
electron cloud, electrophilic addition reaction takes place.

. e
/C_C\

Question 62

How many delocalized - electrons are there in the following
compound?

H(|'|J T‘?H
HC CH

H/
!

H
Options:
Al
B.2

C.4



D.6

Answer: D

Solution:

In the given compound, 4-electrons of double bond and 1 lone pair
on N-atom leads to delocalization of 67- electrons.

Question 63

Which of the following is an anti-knocking compound?
Options:

A. TEL

B. LTC

C. Freon

D. Gasoline

Answer: A

Solution:

Tetra Ethyl Lead (TEL) is an antiknocking compound.it is used for
raising octane number of petro.

Question 64

Which one of the following will most readily be dehydrated in acidic
medium?

Options:
‘0 CH
A CHS—-(!“!—CHEJ H—CH,
OH
B. CHS—(II H—CH,—CH,—CH,
O OH

Il 1

) OH

I I
D. CHy—C—CH;—CH,—GH—CH,

Answer: A



Solution:

Greater the conjugation, greater the stability and hence, easier the
dehydration. Thus, compound (a), in acidic conditions, will most
readily be dehydrated.

Question 65

Which one of the following is a Grignard reagent?
Options:

A. CH30Mgl

B. CgH5MgBr

C. CoH50OMgBr

D. (CoHs),pb

Answer: B

Solution:

Grignard reagents are organometallic compounds in which one
valency of Mg is saturated with organic group(alkyl, aryl etc) and
other valency is saturated with halogen i.e. it is R Mg X.

Question 66

A compound contains two dissimilar asymmetric C-atoms. The number
of optical isomers is

Options:
Al
B. 2
C.4
D.8

Answer: C

Solution:

Number of optical isomers = 22=22=4 where, n = number of
dissimilar asymmetric C-atoms.



Question 67

Which of the following is the strongest nucleophile?
Options:

A. OH"

B. CH30°

C. CH3S"

D. CoHs0"

Answer: D

Solution:

In (a), B. and D. nucleophilic site is same, so nucleophilicity follows
the same order as basicity. The order of acidic character of
conjugate acid of these bases is C:H0H <H.0 < CH.OH

So, the order of basicity of their base is of opposite order, i.e.
C,H.O > OH = CH,O"

Between B. and C., “"* is more nucleophilic as S is less

electronegative as compared to O. So, the order of nucleophilicity is
CH,0 > OH > CH S > CH,0

Question 63

In a Cannizzaro reaction, the intermediate that will be least hydride
donor is

Options:



oh

Answer: D

D. OEN

Solution:

The effect of electron withdrawing substituent in the benzene ring
fastens the cannizzaro reaction.

Question 69

Ni2t ion (Z = 28) contains unpaired electrons
Options:

A1l

B. 2

C.3

D.5

Answer: B

Solution:

LNi=1s?, 25% 2p® 3s® 3p®,4s®, 3d° N = 1s7, 257, 2p°®, 3%, 3p°®, 3d°

as 3p 3d

AREA RN ANER

-neion has two unpaired electrons.

Question 70

Which of the following will violate Pauli S exclusion principle?

Options:

15 2% 2

aH
A [0

15 25 20

g, MM T
C. Both A and B

D. None of the above



Answer: D

Solution:

Pauli’s exclusion principle states that no two electrons in an atom can have the same set of all quantum numbers i.e the
two electrons having exactly the same value of principal quantum number'n', azimuthal quantum number 'l' and
magnetic quantum number 'm' and spin quantum number 's' is not possible. The spin quantum number gives an idea

(+3) (%)

about the direction of spin of electron either in clockwise or anticlockwise direction. Thus, a
maximum of two electrons can be incorporated in the orbital with same value of 'n', 'm', and 'l' but never with 's' .If the
two electrons are in the same orbital with similar spin , they will occupy the same region of space within the atom. So,
electrons with similar spin value can't exist in the same atom.

In option (A) it is seen that the spin of electrons are opposite in 1s and 2s orbitals.Though two electrons with similar
spin are seen to be present, but they occupy different orbitals i.e py and py orbital of 2p orbital. Similarly in option(B) ,
the electrons with different spin values are occupying the same orbital. Thus (A) and (B) are in accordance with Pauli's
principle.

Hence, option (D) is correct.

Question 71

Which of the following reasonating structures in not correct for CO5y?

Answer: D
Solution:

+ -
O — =)t

is not possible as in this structure, the O-atom, which is bonded to
carbon by a triple bond, has 10 electrons in its valency shell. But
this situation is impossible as d-orbitals are not present in O-atom.
So, O atom cannot expand its valency beyond 8.

Question 72

The pair of molecules forming strongest hydrogen bonds are

Options:



A. HCOOH and CH3COOH
B. CH3COCH3 and CHClj;
C. H,O and Hy

D. SiFg and SiHy

Answer: A

Solution:

Carboxylic acids have strong intermolecular H-bonding

O----H—0~_
H—cf: Cc—H

O—H- -0~
-H-bonding

O TH O
HyC —C c—cH
: T ?

Question 73

The bond order of H; ion is % If it has 2 bonding electrons, how many
antibonding electrons it will have?

Options:
A 4
B.3
C.2
D. 1

Answer: D

Solution:

Bond order =%{N., -N,)

1 1

Z=2(2-N
5=5@2-N,)
N,=2-1=1

Question 74

lodide Plz | ASls Shls

Bond angle [ 102 | 10092" | 95°

The bond angle is maximum in Pl3, which is

Options:



A. due to small size of p

B. due to more bp- bp repulsion in plj
C. due to less electronegativity of p
D. None of the above

Answer: B

Solution:

Among p, As and Sb, p is the most electronegative element, due to
this, there is more bp - bp repulsion.

Question 75

The radius of H-atom in its ground state is ; 55 The radius of..~in the
similar state is

Options:
A. 0.058A
B. 0.177A
C. 0.706A

]
D. 106a

Answer: B

Solution:

According to Bohr's theory, the expression for radii of ions like
He™  Li%* etc of their stationary states is given by:

52,952
! n - Z
_ %4 where Z is the atomic number, n is the stationary state of

principal quantum number.

pm

As given in the question, n=1 as Li%* possess the same state as
hydrogen atom .

Also, Z=3 for Li%t

hence,



. _0.53x(y

8 3

=0.177 A

so, option (2) is correct.

Question 76

The incorrect statements among the following is

Options:

A. the first ionization potential of Al is less than the first ionization potential of Mg

B. the second ionization potential of Mg is lower than the second ionization potential of Na
C. the first ionization potential of Na is less than the first ionisation potential of Mg

D. the third ionization potential of Mg is greater than the third ionisatiion potential of Al

Answer: A

Solution:

IE, of Mg is lower that of Na because in case of Mg2*, 3s electron

has to be removed while in case of Na™' an electron from the stable
inert gas configuration (neon) has to be removed.

Question 77

Which one of the following arrangements represents the correct order
of electron gain enthalpy (with negative sign) of the given atomic
species?

Options:

A. Cl<=F<5<CO
B.0-«5<F=cl
C.S<0<«Cl<F
D.F<Cl<0=<=S
Answer: B

Solution:

Generally electron gain enthalpy increases in a period from left to



right but decreases in a group on moving down. Therefore, halogens
have very high electron affinities.

Fluorine due to its smaller size has unexpectedly low electron gain
enthalpy than Cl. Similar is shown in case of O and A. Thus, the
order of electron gain enthalpy is O<S<F<Cl

Question 78

Which pair of elements has same chemical properties?
Options:

A. 13,22

B. 3,11

C.4,24

D.2,4

Answer: B

Solution:

The pair which belongs to some group i.e., in which both the
elements have same outer electronic configuration has same
chemical properties.

3 =1s%,2¢"

11 = 1s?,2st, 2pf, 35t

Question 79

Acidified solution of chromic acid on treatment with H>O» yields
Options:

A. CrO3+H,0+0,

B. Cry+H,0O+09

C. CrO5+H,0

D. HyCr,07+H,0+0,

Answer: C

Solution:



K,Cr,0, + H,50, - K,S0, +H.Cr,0,

H,Cr,0, +4H,0, — 2Cr0, + 5H,0

Question 80

Bleaching action of bleaching powder is due to
Options:

A.Cl

B.O

C. Ca

D. Cl3

Answer: B

Solution:

Bleaching power, when reacts with water, forms nascent oxygen.

This is responsible for bleaching action.
2Ca0Cl, + 2H,0 = CaCl, + Ca(OH), + 2HCIO
HCIO = HCl+[0]

Question 81

Which of the following is an alum?

Options:

A. NaAlO,

B. Na,S04.Al, (S04)3.24H,0

C. KC1.MgCl,.6H,0

D. FeSO,.(NH4),S0,4.6H,0

Answer: B

Solution:

Alum are double sulphate of trivalent metal like iron, aluminium

chromium etc. and an univalent metal such as potassium or sodium
with 24 molecules of water. &eNa;50.AL(50.)..24H.0




Question 82

Sodium thiosulphate is used in photography
Options:

A. as AgBr grain is reduced to non-metallic silver

B. to convert metallic silver into silver salt

C. to remove reduced silver

D. to remove under composed AgBr in the form of Na3 [Ag(S203)y ] (a complex salt)
Answer: D

Solution:

In photography, used AgBr is removed with the help of sodium
thiosulphate, i.e., hypo.

AgBr + 2Na 5.0, — Na,[Ag(5.0.).] + NabBr
silver siduym sodium argento
bromide thiosulphate thiosulphate

Question 83

When Lunar caustic reacts with acetylene gas, it yields
Options:

A. AG,0

B. AgCOOH

C. Ag,C»

D. Ag

Answer: C

Solution:

When acetylene gas is passed into ammonical Lunar caustic (i.e.,
silver nitrate solution), a white precitpitate of silver acetaldehyde is

obtained.
2AgNO, + 2NH, OH+ CH, —
2NH,NO, + 2H,0 + Ag.C, L

Question 84

Calculate the ionic radius of a Cs* ion, assuming that the cell edge



length for CsCl is 0.4123 nm and that the ionic radius of a CI" ion is
0.181 nm

Options:

A.0.176 nm
B. 0.231 nm
C. 0.357 nm
D. 0.116 nm

Answer: A

Solution:

d,., 0.7141
-
r,=0.3571-0.181=0.176nm

fo+r,. = =0.3571

Question 85

Ice crystallises in a hexagonal lattice. At the low temperature, the

lattice constant were a= 4334 andb=741AHow many H>O molecules are
contained in a unit cell? [d(ide)=0.929/cm3]

07 1000 8

Options:
A 4
B.3
C.2
D.1

Answer: A

Solution:

Volume of the unit cell, V=area of rhombus base- b



=(&asin60”|xb

5

3
=|4.53|2 P 7" «7.41% 10 cm?

=132 =x10*cm?

Thus, themassof unitcell

=vxd=132 %10 % 0.92 % 6.02 x10%
=73g

This is close to 4 times the molecular weight of " there are four
molecules of "> per unit.

Question 86

When 1 mole of a gas is heated at constant volume, temperature is
raised from 298 K to 308 K. Heat supplied to the gas is 500 J. Then,
which statement is correct?

Options:

A. q=-w=500)AE=0
B. q=w=500)AE=0
C. q=AE=500;w=0
D. AE=0;g=w =-500]
Answer: D

Solution:

At constant volume, pav =0
. g=AE

Question 87

Heat of formation of H>O is - 188 KJ/mol and H»0O> is 286 K]J/mol. The
enthalpy change for the reaction; 2H>O0>~>2H>0+0> is

Options:
A. 196 kJ
B.-196 K]J
C. 984 K]
D. -984K]

Answer: A

Solution:



H, + %Dz — H,0; AH = -188 KImol™.._.(i)

H, + O ,— H.0.: AH = —286 KJmol.....(ii)
Multiply Eqs(i) and (i) by 2

2H, + O ,— 2H,0; AH = 376 KImol™....(iii)
2H, + 20 ,— 2H.0,; AH = -572KJImol . ..(iv)
Eq.(iii) —Eq.(iv)

2H, + O ,— 2H,0; AHr = +196K)

Question 88

Which of the following statements is correct. for Tyndall effect?
Options:

A. Scattering and polarizing of light by small suspended particles is called Tyndall effect
B. Tyndall effect of colloidial particles is due to dispersion of light

C. Tyndall effect is due to refraction of light

D. Tyndall effect is zig-zag motion of supended

Answer: A

Solution:

When a beam of light is passed through a colloidal solution, its path
becomes visible. This is known as Tyndall effect.

Question 89

If M is molecular weight of solvent, K}, is molal elevation constant, Ty, is

its bolilling point, PO is its vapour pressure at temperature T and P is
vapour pressure of its solution having a non-volatile solute at TK, then

Options:
D_
p DDs__\_T., ‘M
AP K
a}
PP-p._ K u

c. P° AT, 1000

P°-p, _AT, M
D P K, 1000

Answer: D



Solution:

P -p. _

n
P N

_ molality x M
B 1000

AT
and molality = K—" (AT, = K, xm)
b

Question 90

A 0.001 molal solution of [pt(NH3)4 Clz]lin water had a freezing point

depression of 0.00549C. If K¢ for water is 1.80, the correct formulation
of the above molecule is

Options:

A [PHNH,)CLIC!
B. [PtNH,).CLICL
c. [pt(NH,),Cllcl,
D, [PtNH,)CL,]
Answer: B

Solution:

Suppose,

issodation

[pt{NH3}4(ZI4D — n number of product ions
Si=n

But from the given data AT, =iK:m

= (0.0054 =n=1.80=«0.001

~n=3

Hence, the formula must be the one which gives 3 ions of products.

Question 91

In Zeiger Natta polymerization of ethylene, the active species is
Options:
A. AICl5

B. Et3A1

C. CH,CH,

D. Ti3*



Answer: D

Solution:

(CHJ, Al TICL — Active species T3+ hag one active site vacant and thus
accommodate one alkyl group. [as (CoHs)3 Al reduces TiCly to TiCl3]

Question 92

Of the given anions, the strongest Bronsted base is
Options:
A. ClO”

B. ClO73
C. ClO7

D. ClO4
Answer: A

Solution:

HCIO is the weakest acid, hence its conjugate base, i.e., ClO’is the
strongest Bronsted base.

Question 93

Standard electrode potential data are useful for understanding the
suitability of an oxidant in a redox titration. Some half cell reactions
and their standard potentials are given below.
MnQ; (ag|+ 8H |aq) +5e —

Mn* (aq)+ 4H,0(1);E° =1.51V
Cr,0% (ag)+ 14H" + 6e” - 2Cr* (aq)

+7H,0(1);E* =1.38V

Fe* (aq) +e — Fe* (aq);E” =0.77V
Cl,|g)+2e” — 2CI (aqg);E° =1.40V

Identify the incorrect statement regarding the quantitative estimation
of gaseous Fe(NO3)».

Options:

A. M"O% can be used in aqueous HCl

B. €207 can be used in aqueous HCl



C. MnO.can be used in aqueous H,SO4

2- .
D. “=% can be used in aqueous H,SOy,

Answer: A

Solution:

The reaction between "% and HC]l may be represented as follows
MnO; (aq| + 16H710CI —

2Mn* (aq) + 8H,0(1) + 5 CL(g)

Thus on the basis of this reaction following electrochemical cell will

be represented

ptCly(g) (1 atm)] Cl(aq) 11"%: (aq)IMn?+(aq)

Since, Eai = oo ~Eaee

From given data E_, = 1.51-140 = 0.11v

E.is positive, hence 26is negative. Thus, above cell reaction is
feasible but "% ion can oxidise f¢"*°fe” and<°cL in aqueous medium
also. Therefore quantitative estimation of aqueous™No:).. it is not a
suitable reagent.

Question 94

When the sample of copper with the zinc impurity is to be purified by
electrolysis, the appropriate electrodes are
Anode Cathode

Options:

A. pure zinc pure copper

B. impure zinc pure copper

C. impure zinc impure sample
D. impure sample pure copper

Answer: D

Solution:

Impure sample is made the anode and pure copper acts as the
cathode.

Question 95



The compound that can work both as an oxidizing as well as reducing
agent is

Options:
A. KMNO4
B. HyO»

C. Fe(Sog)3
D. K7CryO~y
Answer: B

Solution:

The oxidation number of O in HpO» is -1. It can either increases to
zero in O or decreases to -2 in H»O. Therefore, H,O> can act both
as an oxidizing as well as a reducing agent.

Question 96

The reaction,
10FeS0, + 2KMNO, + 8H,50, —
2MNSO, + 5Fe.(S0,). + K-S0, +8H,0

Is an example of reaction of
Options:

A. disproportionation

B. intermolecular redox

C. intramolecular redox

D. None of these

Answer: B

Solution:

The reaction is an example of intermolecular redox reaction.
10FeS0, + 5Fe,(S0,), +K.S0, + 8H.,0
2Fe* - (Fe*), + 2~

Mn’™ +5e" = Mn*

Question 97

For the following equilibrium,



N0, =2NO, jn gaseous phase, NO> is 50% of the total volume when
equilibrium is set up. Hence, percent of dissociation of N>QO, is

Options:
A. 50%

B. 25%

C. 66.66%
D. 33.33%

Answer: D

Solution:

N,O, = 2NO,

1 0

1-x)} 2x

Total moles =2x+(1 -x)(1 +x)

2%
+ %]

= % of NO, by volume = gl »x100 =50

1
3
Hence percent of disscciation of N,O, is 33.33%

or x===0.33

Question 938

XY, dissociates as *Y:(9) = X¥(g) +Y(q)
When the initial pressure of XYyis 600 mm Hg, the total equilibrium

pressure is 800 mm Hg. Calculate K for the reaction assuming that the
volume of the system remains unchanged.

Options:
A. 50

B. 100
C. 166.6
D. 400.0

Answer: B

Solution:

Y, = XY + Y

z

Initial 600mm 0 0
Ateq. 600-ppp
Total pressure = (600-p) +p = 600p



Or (600+p)=800
=P=200 mm
And p due to XY, =400mm

200 = 200

K="400

=100

Question 99

Hydrogen ion concentration in moL/in a solution of pH = 5.4 will be
Options:

A, 3.98 x10°

B. 3.88 x10°

C. 3.68 10

D. 3.98 x10°

Answer: D

Solution:

pH = - log[H*]
[H*]=Antilog (-5.4) = 3.98~10°

Question 100

The solubility of Agl in Nal solution is less than that in pure water
because

Options:

A. Agl forms complex with Nal

B. of common ion effect

C. solubility product of Agl is less

D. the temperature of the solution decreases

Answer: B
Solution:
Solubility is decreased due to common ion effect.

Ag=Ag +I
Mal = Na™ + I



ris common ion in both the reactions.

Question 101

Let F1 be the set of parallelograms, Fy be the set of rectangles, F3 be
the set of rhombuses, F4 be the set of squares and F5 be the set of
trapeziums in a plane. Then, F; may be equal to

Options:
A FAF
B. F,~F,
C. F,uF,
D. Fu

4 = I:1

5

Answer: D

Solution:

Given, F1=the set of parallelograms
F> = the set of rectangles

F3= the set of rhombuses

F4= the set of squares

And Fs5 = the set of trapeziums

By definition of a parallelogram, opposite sides are equal and
parallel. In rectangles, rhombuses, and squares, all have opposite

sides equal and parallel, therefore
F.cF,FEcF,cF,cF
“F, =F, uRUF UF,

Question 102

If A = {x:x is a multiple of 4} and B = {x: x is a multiple of 6}, then 2 -8
consists of all multiples of

Options:
A. 16
B. 12



C.8
D. 4

Answer: B

Solution:

Given, A = {x : x is a multiple of 4}
= {4,8,12,16,20....}

And B={x : x is a multiple of 6}

= {6,12,18,24,....}

JANB={1224,...}
={x:x isa multiple of 12}

Question 103

N
s XeRoy

[ x
Letf = : AT be a function from R to R. Determine the range of f.
Options:
A.[0,1)
B. [0,1]
C.[0,2)
D. None of these

Answer: A
Solution:

Gi f '=.X;%;ZXERJvaﬁdf:R—}R
iven, f= "1

Lety= T
+F(x) ory is positive for all values of x
And 1+x2 > x2

=0:y<l1

-Range of f = {y: y=R and y<[0,1)}

Question 104

If B:82085 e “.are in AP, whose common difference is d, then sin d (sec®:
sec® +sec®sin %+....... +secse?.:5ec8)js equal to



Options:
A, tane —tang,)
B, tane, +tane,)

c. tang, —tans,)

D. None of these

Answer: C

Solution:

Given 6,,6,,8,,....... gareinAP.=>6,-8, =6,-6,=...=8 _-6_, =d(i

Now, taking only first term,

__sind__
SlIl d. sec? seC®: = cos8, coss,
sin(e, —8,|
=——= = [fromEq.(})
COS8, cos6,
_ sing,cose, — coss, sing,
- €0S8, CoSh,

_ sinf,cos8; Cos8,sing,
 €oSB, COSB, COSB, Cos6,
= tang, —tang,

Similarly, we can solve other terms which will be

tan e, — tan §,, tane, — tan o, ...... - sin d (secs, secs, + sech,sect, = tan6, — tan@, + tang, — tane, = —tans, + tane,
+....+secH_ sech ) +....+tang -tane_, = tang, —taneg,

Question 105

1
The probability that a man will live 10 more years, is4 and the

[y

probability that his wife will live 10 more years, is3 .Then m what is the
probability that neither will be alive in 10 yr?

Options:

M| =

A.

| L

La| N

|

D.

Answer: A

Solution:



— 1 3

|M|=Z:pﬁ=1—%=—and pﬁzgzm=1—

—

[ES S

N
M| =

Given, P
Here, both events are independent, so the required probability
=p(WnM|
= p(W) P (M)

2
W=
3

Question 106

The probability that in a year of the 2274 century chosen at random at
random, there will be 53 Sunday, is

Options:

2
=

A. 28

D. 28
Answer: D

Solution:

25 1
We know, a leap year is fallen within 4 yr, so its probability = 100 "
1 2 2

In a century, the probability of 53 Sunday in a leap year 2 7 28
Non-teap year in a century = 75
Probability of selecting a non-leap year

1 3

X = —

7 28

| L

2 3 3

-Required probability = 78 2~ 28

Question 107

The values of x,y and z for the system of equations x+2y+3z = 6, 3x - 2y
+z= 2 and 4x+2y +z = 7 are respectively

Options:



A 1,11
B.1,2,3
C.1,3,2
D. 2,3,1

Answer: A

Solution:

The given system of equations is
X+2y+3Z=6....... (i)

=1(-2-2)-2(3-4)+3(6 +8)
—-4+2+42 =40

-4 4 8
Mow,adj A=11 -11 8‘
114 6 -8
1'4 4 8]
LA ad]A_—'l -11 8
I 4ﬂi_14 6 —8_‘
1'—4 4  87[6]
Now, X=A"B=—1 -11 8|2
114 6 —8_‘[7_‘
1.’—24+ 8+ 56 1740'
=25 © 22+ 56‘:5_40‘
|84+ 12 -56| |40 |
[x] [1]
2-1‘
1]
=x=1y=12z=1

LZ]

Question 108

The minimum force required to move a body of weight w placed on a
rough horizontal plane surface is

Options:
A, Wsinz

B. wcosh



C. wtanz

D. wcotn
Answer: A
Solution:

We have, Pcos® =R
R+Psing=W

L

r
LY

= PcosfA = |w-psing|
= P(cos8 +using|=puw
_ LW
 CoS@ + using
_ w tan i
 cosB +tanising
_ wsin 7.
"~ 0SB +CoSi +Sin6 sin

W sin i
- cos(f —7.)
pisminimum whencos(g - A)ismax imumie.
Cos(B-12)=1
Hence, minimump = wsin i.

=

[~ u=tani|

Question 109

The resultant of two like parallel forces P and Q passes through a point
O. If the resultant also passes through O when Q and R replace P and Q
respectively, then

Options:

A. P, Q, R are in GP
B. Q,P,R are in GP
C. R,P,Q are in GP
D. P,Q,R are in AP

Answer: A

Solution:

Let the two like parallel forces p and q act at points A and B on the
rigid body. Since, the resultant of p and q passes through O.



therefore
[ aB | .
AQ = E +Q_|Q ...... 0]

The resultant of like parallel forces Q and R, acting at A and B

respectively, also passes through O. Therefore,
" AB |

From Egs. (i) and (ii) ,we get
" AB " AB |

\prQ/ T lQ+R/

= Q*+QR=PR+QR

= Q*=PR

= P,QandR areinGp.

Question 110

If a particle A is moving also a straight line with velocity 3 m/s and

another particle B has a velocity 5 m/s at an angle of 6090 to the path of
A, then the velocity B relative to A is

Options:

A B39 m/s
B. i9m/s
C.19m/s

D. None of these

Answer: B

Solution:

Given, Vao=3m/s
and Vg=bm/s

vp i 1297 >
“ O wvy=3mis
Ve = V2 + VE + 2V, cose
(- 8=120°)
\/9+25+2>:3>:5>::_%;

=34-15=419m/s




Question 111

A particle is projected down on inclined plane with velocity of 21m/s at
an angle 60%with the horizontal. Its range on the inclined plane,
inclined at an angle of 30? with the horizontal is

Options:
A.21 dm
B. 2.1 dm
C. 30 dm
D. 6 dm

Answer: D

Solution:

2U° cosasin|o + B

Range down the plane = gcos”p

_2x21x21 ros 60" sin90”
- 10 = cos® 30°

1

2 =441 = —
= —==538.8 cm
10 <2
4
=5.88dm =~ 6dm

Question 112

If 3 sin?e+2sin?6=1and3sin26 =2sin24,0 <6 < %and{} << %,then the value of ¢+2is
Options:

m
A.Z

T
B. >
C.n
D. None of these

Answer: B

Solution:

Given that, 3sin8+2sin“p=1
= 3sin“6 = cos24 ..... 0]
and 3sinécose =sin28..... (i)

On squaring and adding Egs. (i) and (ii), we get



Osin®8(sinfé+cos”8)=1

= sin# =1;andcose =£
ol .
= Eand sin2¢ = —2\5
3 3

S COS2h =3 = l

Mow, cos(8 + 2¢) = cos@cos2d —singsin2d
242 1 1232 0
-___-—_} ==
i

3 3 3

T

L)

and 6 + 24 <

M|

i
LB+ 2h ==
b 2

Question 113

The equation eSiPX-e-SinX_4=(Q has
Options:

A. no solution

B. two solutions

C. three solutions

D. None of these

Answer: A

Solution:

Given, giinx _ g-dnx _ 4 _ )
— e2sin>c _ 4esinx _ 1 — D

- +.f
pn® _ 4‘1& —2+.5
= sinx =log(2 +/5)
[ log(2 —w@}isnot defined]
Since,2 +45 »e=log(2++5) > 1
= Sinx = 1, which is not possible.
Hence, no solution exist,

Question 114

At a distance 2h m from the foot of a tower of the top of the tower
subtend equal angles. Height of the pole should be
Options:

5h
A3



Answer: A

Solution:

In sABD, tan” "~

O ¥

_— Ty e — Ty

o

Question 115

The locus of a point which moves such that its distance from the point
(0,0) is twice its distance from the Y-axis, is

Options:

A XY =0
B. x> -3y2=0
C. 3x* -y =0

D. None of these

Answer: C

Solution:



By hypothesis, ©FI=2P"|

Y.h.
M P (1)
= — X
o 5]
Y'Y

= \xF+y?=2x|
On squaring bothsides, weget
XI+yi=4xI=3xI-yI=0

- Locusof thepointis3x* —y* = 0.

Question 116

Find the distance of the line 4x+7y+5 = 0 from the point (1,2) along the
line 2x-y =0.

Options:

23 .
—.5 ts
AT A5 sg uni

2
2—;3’ 5 s units

B.1

=l
c. %’ﬁsq units

D. None of these

Answer: B

Solution:

The equation of line AB is 4x+7Y+5=0...(i)
A

P11, 2)
And equation of line PQ is 2x-y=0.....(ii)
On solving Egs. (i) and (ii), we get



X ——iandy -2
- 18 9
5 5]

- Coordinates of Q= \"18' 9/

Length of QP = J{xz =%+ (¥, -y,

Question 117

The tangent at (1,7) to curve x2 =y-6 touches the circle
x2+y2+16x+12Y+c=0 at

Options:
A. (6,7)

B. (-6,7)
C. (6,-7)
D. (-6,-7)

Answer: D

Solution:

The tangent at (1,7) to the parabola X2=y-6 is

x=%|y+7|—6

=2x=y+7-12

=y=2%+5

Which is also a tangent to the circle
¥ +y?+16x+12y+c=0

X2 4(2x+ 5 +16x +12(2x+5)+¢c=0

= 5% +60x+85+c=0

Must have equal roots. Let =and sbe the roots of the equation.Then,
w+pf=-12=a=-6(va=0|
~xXx=-0band y=2x+5=-7
= Pointof contact is(-6,-7|

Question 118

Find the length of the line segment joining the vertex of the parabola



y2=4ax and a point on the parabola, where the line segment makes an
angle ¢to the X-axis.

Options:

2acosa
A. sin“e

4acoss
B. sin“s

dacaosh
C. 3sin®s

D. None of these

Answer: B

Solution:

Let any point (h,k) will satisfy
Y2=4ax i.e. k? = 4ah .....(1)
Let a line OP mkes an angle¢ from the X-axis.

- InA0AP,

Qne::EEi
oP

= sing =1
= K =Ising

andcosé = %
oP

= cosez?:hzlcose

Hence, from.(i), weget
Fsin® 6 =4ax |cose
(putk =Ising,h = lcoss)|
dacose
=l=——
sin® 8

Question 119

2 2

x* Y
LA

The line x=at? meets the ellipse= = in the real points, if

Options:



A lH<2]
c. -1

D. None of these

Answer: B

Solution:

el 2

X ¥ _

Putting x at2 in @ b 1, weget
y:

£+ 05 = 1

ie,y?=b31-t%)

=b(1+t)1-t3)

yisreal,if1-t =20 ie, [t =1.

Question 120

The equation of tangents to the ellipse 3x° -4y -5 which are inclined at
300 to the x-axis, are

Options:

A. y=ﬁxig

C.y=—xzl

D. None of these

Answer: D

Solution:

%]

Given equation of ellipse is %*%ﬂ
3 4
The equation of tangent in slope from is y-mx=

m? +

Bl

W

Slope of tangent are —or -+

NE]
1 5 5
=t _xt =+
Y==F {973
3 6




Question 121

Common roots of the equations z:22-:2z-1-0and z==.2*.1-pare
Options:

A. o, 0°

B. o,0°

C. 0% 0°

D. None of these

Answer: A

Solution:

The given equationz:2#+:2:-1-0 can rewritten ase+n+z+1-=o.

Its roots are -1,0ande?
-1985 4,100 1 —,3(661)+24,3(33)+1 11

=72+7+1
The roots of the equation are w and w?

Hence, »and »: are the common roots.

Question 122

The nth term of the series 1+2+5+12+25+...... is
Options:

A. (n-1)(n-2)

B. ln{n—lj}{:n—?_}+n

C.n
D. None of these

Answer: B

Solution:

Let nth term of the series is t; and sum is S.
Then, S= 1+2+5+124+25+46+....t,
S=14245+124+25+....+ th1 + t,

On subtracting, we get



O=].+1+3+7+13+21+.....+(tn' tn_l)'tn
ST, =1+{1+3+7+13+21+.... +upto(n-1)}

Let (n —1)thtermandsumof the series

1+3+7+13+21+...are £_,ands".

respectively .Then
S'=1+3+7+13+21+....+t
S'=1+3+7+13+....+t , +E |
Onsubracting, we get
0=1+2+4+6+8+.....

+{:tn—1 - tn—2:}_tn—1
S f,=1+2{1+2+3+4+. . upto(n-2)}

=1+2.%{n—2}(n—1}=n2—3n+3

=t =(n+1F-3Mn+1)+3
=n*-n+1
=1+ {1+3+7+13+...upto(n - 1)}
=1+E|n2—n+1|

n—ln-l n-1 n-1
=13n* -3 n+31

1 +%n{n—1}{2n—1}
1

—En(n—l}+{n—1}

= %n{n— 1(n-2)+n

Hence t = %n{n -1(n-2)+n
-

Question 123

(100)™ +(99)*
Options:
A <(101)%
B. <(101)

c. > (101"
D, > (101)
Answer: A
Solution:

(101D)® = (100 + 1) = 100 + C,100%
ere 1
J

+7°C,100% + ... +1...00)
and(99)™ = (100 -1)® = 100* - *°C,100% +
PC,100% —.....+1...(ii)

OnsubtractingEq. (iffromEq. (i), we get (101 —(99)™ = 2/%C,100 + *¥C,1007 +...|



=2 50(:11 00% + (2 = 50(:310047' +.)
100 = 100* + Apositivee number = 100
= (101)% — (99)% -~ (100)®

= (101)* > (100)™ + (99)®

or (100)™ +(99)%° = (101)%°

Question 124

3 -2 sin 38
A=|-7 8 cos26|=0

If the determinant ! 1% 2
Options:

%ori
A 3

1 43
B. EorT

1

C. 0 orz

D. None of these

Answer: C

Solution:

Applying R, »R,+4RandR, - R, + 7R, weget

53— 2 sin 36
5 0 cos268+4sin3s =0
10 0 2+7sin38

= 2[5(2+7sin38)-10(cos26 +4sin36|[=0
= 2+7sin38-2cos268 -8sin3g8 =0

= 2-2cos28-sin38=0

= sing(4sin8+4sne-3/=0

= sing =00r(2sing-1)=0 or(2sing+3)=0

= sinB =0orsing =%

then the value of sin¢ is

Question 125

The relation R in R defined by R = [(@b/:a=b}.is

Options:
A. reflexive
B. symmetric

C. transitive



D. None of these

Answer: D

Solution:

Given,R= {a, b: a =bd)
It is observed that

i\ilzl ERESE =

]

1

3 Tw
SoRisnotreflexive.
Now,(1,2] eR|asl < 2° = 8|

But(2,1) =R (as2® = 1]

(23) (3 3) 3)°
, , Wehave 32|, =,=| cRas3 <| | and
S0, Risnot symmetric. L2)W20 5 2
But, 3,% €Ras3 > gi
Therefore, R isnot transitive.
Hence, Risneitherreflexivenor
symmetric nor transitive.
[ ]
Question 126
The value of 2 tan 1x- is
Options:
A. tan'lx
B. tan x tancot!x)
C.cotx
D. cosec lx
Answer: A
Solution:
2tan!|cosectan™ x — tancot™ x|
r . .
cosec!cosec“ 1+X l:
=2t5n_1' | . x J_
“tan{tan’| 1|}
X
~2tant|I¥LEX —1l|=2tan-l'—“’1”2_1
[ i
~2tan-| 581 (putx = tans)

| tans

mld



[1-cos@ ]

=2 tan™ :
| sing |

. o B
2sinf =

=2tant| — 2 -
2sin=.cos—
|_ SII'I2 COSz_

= 2tan tan%:l —8=tantx

RSN =]

Question 127

Let f (x+y) = f(x) + f (y) for all x and y. If the function f(x) is continuous
at x = 0, then f(x) is continuous

Options:

A.onlyatx =0

B. at x R~ 1{0]
C. for all x
D. None of these

Answer: C

Solution:

Given, f(x+y) = f(x) ;for all x and y.

Since, f(x) is continuous at x=0 we have
lim f(x) = f(0).

To show that f(x) is continuous at any point a, we shall prove that
Ii_n;n f(x)=f(a)

Liﬂg fla+h) =f(a)

Indeed f(a+h) =1im [f(a) + f(h)]

= f(a) + IJ_ng f(h) = f(a) + f(0)

=fla+0)="f(a)

Question 128

o
Let f(x)= -:x sins, x=0 : . Then, f(x) is continuous but not differentiable at x
_ 0, x=0]

= 0, if
Options:
A. ne(0,1)
B. ne[1,x)

C- nE{_Ir D}



D. n=0

Answer: A

Solution:

Since, f(x) is continuous at x = 0, therefore
lim f(x) = f(0) = lim x* sin% =0,vn>0

f(x)isdifferentiable atx = O,Iingw
s ¥ —
exists finitely.
= Iimif{x} ~f(0)
x-0

w0

existsfinitely

= limx"! sin% existsfinitely

x—0
=n-1>0=n=>1
Hence f(x) is continuous
but NOT differentiable at x =0,ifn=(0,1).

Question 129

2 x+cos?y = 1, then d—iis equal to

If sin 3

Options:

sin2x
A. sin2y

)
sin
B. 2 Y
sin2x
.2
sin® x
C. —
sin®y
sin®y
sin?

Answer: A

Solution:

Givel’l, sin*x +cos*y =1
On differentiating both sides w.r.t. x, we
i|Sin2><+cos2 |—i|1|
dx Y=

. [ dy
= 2 sinx cosx+ 2 cosy i\_Slnyd_i' =0

|usingchainrule, ¢ fa(x)} = f'(x)iQ(X} |
' dx : dx = 7]

= —2sinycosy g—i =-2sinXxcosx

_ dy _-sin2x _sin2x
dx ~ -sin2y sin2y

[ 8in2x = 2siNX CO5¥|



Question 130

The attitude of the right circular cone of maximum volume that can be
inscribed in a sphere of radius r is

Options:

A.

Rl

B.

O8]

C.

N

D.

w| e

Answer: D

Solution:

Let R be the radius and h be the height of cone.
~OA=h-r

in ADAB,

r? =R?+(h-r)

=r2=R%+h?*+r%-2rh

= R*=2rh-h*

The volume V of the cone is given by

V=%.‘ER2h
.
1 z 1 el 3
= Lon(arh—r?) = Laree - 1)

On differentiation w. r. t. h, we get

dv 1 o2
%_gr{drrh 3h*)

For maximum and minimum, put & -o= "7

= 4r = 3h




hz? (h=0)
Now, %:%x{rﬂrr - 6h)
Ath=,
SR LRSS
=§|4r—8r|
_ —4rn <0

. . 4r
=V ismaximum whenh=—

.
- ]

Hence, volume of the cone is maximum when h% When is the altitude
of cone.

Question 131

X+ 2
l ¥ =] ]
(¢ +3x+3x+1 dx is equal to

Options:

2 ( t
= +cC
A3 Lx+1)

[+ ¢

| X
Blx+1)
2 ox ]

2
c B 1P

+C

D. None of the above

Answer: B

Solution:

Letl= | x+2

dx
TxE+3x+ 3] +1




putx+1 =t = dx = 2tdt

1= (F-1)+2 2t)dt
== .| 2t)
-1 - 1)+3lE
. ,
) z . 1+—=
=2_|t4t ;;_1 dt=2] — Lot
+t+1 F+1=
£
) 1+%
t—Ei+|w'§|
: du
Lj‘-'ﬁ
U+ (43
{ 1 1 ..}
 Where,u=t-=- =du=1+=dt|
\ t t
2 -— +c
“FEE
=== 2 tan? iy
CTET UET
2

|+C

3 q('_,|><+1|

Question 132

coo o x .
| sin™ dx is equal to
: a+x

Options:

A. 'tan“\/g+\lg|+c
I a Vaj
B. a'tan‘l\/g—\/g +c
I a ya|
C. a tan“\fla+>{|_|
I ]
D. ai_tan‘l\g.la;xl—\é_‘+c

Answer: D

Solution:

Letl = | sin™ |—X_dx
. a+x

Putx = atan®e
= dx = 2atanfsec 6do

) 2
Now, | = | sin™ ’L"i.za tane sec® e de
: a+atan 6

tan® e
sec? g
[~-1+tan®8 = sec” 4|

[ sin .2atan e sec 6 ds




= [sin™(sin|2atane sec® 6 do
=25_[E11|tanesec28|de

[ sin(sing) = 8]

= 2afe_|' (tan & sec® 8| de |

—[ -!%IBI [ tane sec?ade de

sec?8 ;. sec?& |
=2a|8 5 -1 5 de | +c
' ) z z Y
|tanesec2l53=|zdz:z—:Sec o,
. 2 2 )

where, z = secs
=al8sec?8-tang +c|

[, X a+x X
=a.tan1\{:.——\/: +C
| a a a

+1+tan?s = sec? sandsec? 6 =1+5I
\ a

Question 133

A girl walks 4 km towards West, then she walks 3 km in a direction 30°
East of North and stops. Then, the girl’s displacement from her initial
point of departures is

Options:

C. - 3

D. None of these

Answer: A

Solution:

Let O and B the initial and final position of the girl, respectively.
Then the girl’s position can be shown as in the figure.

-




Now we have oa_4;

AB = i |AB|cos 60° + j|AB|sin 60°

(AB cos600 is component of AB along x-axis and AB sin60V is
component of AB along y-axis).

|=_,%+J_,§ i 5’_

By the trangle law of vector law of vector addition, we have

OB = A0+ AB

=(- 4I:}+{:—I+ij}

=(-4+ }I+i1}

:(-82“}; “23}:—75'E+3“5'j

Hence the girl’s displacement from her initial point of departure is
J_A

20
2

Question 134

~ o, -~

If . i ikb-4i-3akand ¢ _ ., pcare linearly dependent vectors and (|-
then the value of= ands are respectively

Options:

A 1,1

B. 2,1

C.0, =1

D. None of these

Answer: A

Solution:

-a, b and c are linearly dependent vectors.
= [abc] =
111
43 4
1 o p
= 1(38-40|-1(4B-4)+1(40.-3)=0
= p+1=0=p=1

MNow |c|=wl'?_;

o T7oF 1B =3

=1+1+0?=3=0?=1

=0

=

= oa==1




Question 135

The projection of the vector 2=-2i*kon the vector b=*1-*1+7kis
Options:

°
A. 19

19

B. ©

C.9
D. 19

Answer: B

Solution:

ho2b
We know then, projection ofaonb = Pl
- ab=(i-2+Kk).(4 i- j+ 7K)
=4+8+7 =19

andpb|=+/4>+4*+7* =81 =9

Hence, projection of a and b is%?.

Question 136

Forces of magnitude 5 and 3 units acting in the directions °i+2j+3kand

37‘23“5';respectively act on a particle which is displaced from the point
(2,2,-1) to (4,3,1). The work done by the forces is

Options:
A. 148 units

148

B. 7 units

78
C. 7 units

D. None of these

Answer: B
Solution:
Let F be the resultant force and d be the displacement vector.

(61-2j+3k) 5 (3i-2j+6k)
Then, F = 63+4+9 ~N9+4+36




==[39i

+33k|

~ =

and d=|4i+3j+k| - 2i+2j-k|

= 2i+ j+ 2k

- Totalwork done= Fd

=%|;39 I+ 4§+ 33k 21+ 3+ 2k |
%[78+4+66]=$Unit5

Question 137

The solution of differential equation x*+ y2|—2xy3—i=0 is
Options:

A. x*+y?=xC

B. x*-y® =xC

C. x*+y*=C

D. x*-y2=C

Answer: B

Solution:

Given differential equation is |x2+v2|—2xvj—§=0

Which is homogeneous.
(- degree of each term is same i.e.,2)

It can be rewritten as
dy (X*+¥7)

dy _ifxy]
dx ~ 2xy = 2|y x_l
Puty =vx:3—i=v+x%,

So that thedifferential
equation becomes

oxv 101 ) dv 1evE
dx  2'v / dx 2v
L 1oy
dx 2v

= |2—V2dv = |£d}<
“1-v Y X
= —log|1-v*| =log|x|-log[c|

=x(1-v?=c
Y

V¢ [uv=)
X A X

2 2

X
=

Hence, x* —y* = xC istherequiredsolution.



Question 138

@: X(2logx +1) i
The solution of the equation dx siny+ycosy

Options:

A, vsiny =x%logx +c
B y=x?+logx+c
C ysiny =x*+¢

D. None of the above

Answer: A

Solution:

dy x(2logx+1]
Given equation is dx siny+ycosy
= (siny +ycosy|dx =x(2logx +1)|dx
On integrating both sides, sides, we get
| sinydy + ysiny — | sinydy
= x*logx —_[xz.%dx +_[ xdx + ¢

= ysiny =xlogx +c

Question 139

The area of the portion of the circle* ¥ =% which is exterior to the
parabola ¥ =12xis
Options:

A |81—J§|5q units

16 .
?|8—1j§|sq units

16 .
|81 -4+/3|5g units
c e \3sq

D. None of the above

Answer: C

Solution:

Required shaded area =



. 2| j}znﬁﬁdx + |8 64 —x3dx |
Area of circle Lo a J

Y
146&
2y - ¥ =12y
+ ‘\‘
X'« il 8l X
<
=4x=8
VI
2':_4

3]

=642 243x%2

'.4
+{ %\fﬁrﬂf—xz & i X

2 8/,

)
=64x—%—32:+164§+ ”?2,”
1281 1643
- 163

]

¥
p }

=E|81—~f?_,|sq units

=
)}

Question 140

171 2 . +3n'r
n—= \ An e
nin+l n+2 an’ig equal to

D. None of the above

Answer: B

Solution:

1001 2 3n
lim= — + Fet —|
~=nin+l n+2 4n




12 Ell
im= -0 _, 0 _, 40
ngLlogl2 1430
n
zn
I|m1‘)_ [
n:n:l' n |
1+£i
n
1 x
= | ——dx
o l+X
_?x+1—1|x
5 1+x
3 3
= Jdx - [ —dx
5 21+

=[x-log(x+1];
=—log 4

Question 141

The value of integral [—>"* _dis equal to

5 SiNX + CosX
Options:

A. J2(log2|
B. \2[+2 +1]

1

C'JZ

log(+2 +1|

D. None of the above

Answer: C

Solution:
an/Z Sin2X v
let |=|  ———dx ...... 0]
‘o sinx + cosx
. o[ T 1
. sin® 5~ X |
Now,| = | _ , . —dx
Jo e \ T \
SiN|{ 5 =X | + COSX| 5 =X
P 2
=1= [0 X gx......(i)

‘0 SiNX+COSX

On adding Eqgs. (i),we get



=2 SiN% X + cos® ¥

2l [FEr dx
o sinx+cosx
l‘:.'2 1
o S|n><+cos><
1
= | 4dx
V2 cos| x ~

lo W21
9| 51

= Llog(vZ+1f
log(2 +1]

1 p .
I=—log(+2 +1]
—J’E \ ,

1

32

1

E

%loglﬁﬂl log(+2 - 1|
1

N

-

Question 142

The product of the perpendiculars drawn from the foci upon any
tangent to an ellipse

Options:

A. depends upon foci

B. is constant

C. depends upon the tangent
D. None of the above

Answer: B

Solution:

. . . x2 y2 .
Let equation of an ellipse isZ -5 -1..0

s
Its foci are S(ae,0) and (-ae,0), The equation of tangent at any point

(a_ COSB,bSinﬁ)tO ellipse iS %cose+%sin8=1 ()



Let the perpendicular from S and S’ upon Eq. (ii) be SM and S’N.

-1 2ol
Then, SM. S'N= cosze+sinze|e €0S"6 -1 _ 5M.5'N = b? = Constant

a’ b*

Question 143

The parametric equations of the circle x> +y?+mx+my=0 are

Options:

A. X:—m+£cosefy:m+ﬂ5in8
2 \5 2 2

B. x=_m+ﬂco58!y =—m+ﬂsin8
2 B 2 2

C- XZUJYZD

D. None of the above

Answer: B

Solution:

Hel"e, X*+y*+mx+my =0
¥ ryi+imx+my=0
= (xT+mx|+(yT+mx|=0

242 2% 2

= amx+ y2+mx+m— =M

l q ) | 4 | 2
(T (T -

AR N A RS W)
So, the parametric equations of circle are
x:—m+ﬂcose

2

andy:—%+%sine

Question 144

If in a 2ABC, sin®A+sin’B+sin’C=3sinAsinBsinC,then the value of the determinant
a b c
b ca
c ab

is

Options:
A. 0
B.1
C.2



D.3

Answer: A
Solution:

abc 111
bca=lat+b+clbca
cab cab

=la+b+c|lbc+ca+ab-a -b* -7

=—|a* +b* + c* - 3abc|

= -8R®(sin® A + sin*B +sin®*C - 3sin AsinBsinC|
=-8R*(3sinAsinBsinC — 3sinAsinBsinC)

=0

Question 145

3 om

sin=+sin=—+sin=—+ ... up to n terms is equal to

Options:
Al
B. 2
C.3
D.0

Answer: D

Solution:

. T . 3T . 57
sin—+sin— +sin— +....uptonterms
n n n

sinn'2I '2.£+|n—1|2£'
_ Zn “sin n ni

.21 2
SN — ]
7n \ |
sint . (2n+2nm-2m)
= .sin|

2n '

|
sin—
n

s
sin®
= = D

, T
sin—
n

Question 146

The maximum and minimum value of 6sinxcosx+ 4cos2x are respectively
Options:

A.5,5



B. -5,5
C.5,-5
D. None of these

Answer: C

Solution:

bsinxcosXx +4cos2X =3sin2x +4cos2x

=37+ 4% = 3sin2x +4cos2x =437 + 47
= -5>=3sin2x+4cos2x =5

Thus max imum valueis

5 and minimum value is-5.

Question 147

Let f(x) = x (x-1)2, the point at which f(x) assumes maximum and
minimum are respectively

Options:

A =1

L] =

B. 1,

L] =

C.3,1
D. None of these

Answer: A

Solution:

Given, f(x) = x (x-1)2
B (x)=2x(x-1)+(x-1)2
=F'(x)=(x-1)(2x+x-1)
=F'(x)=(x-1)(3x-1)
+ | +
1/3 1
Using number line rule for f'(x), we have adjoining figure which
shows f’'(x) changes sing from +ve to - ve at x 3. Hence, at x=:, we

have maximum and f’(x) changes sing from -ve to +ve at x = 1.
Hence f(x) minimum at x = 1.




Question 148

Rectangles are inscribed in a circle of radius r. The dimensions of the
rectangle which has the maximum area, are

Options:

A.rr

B. 2r,2r

C. V2,2

D. None of these

Answer: C

Solution:

Let ABCD be the rectangle inscribed in a circle of radius r.
Let AB=x

And BC =y
Al ¥
r
r 0 y

Then, x%+y2=4r2
=y =T —x* .. .(i)

Areaofrec tan gle,
A =xy

O
Letu= A% = x*(4r? — x7|
= dy _ 8rix — 4x®
dx
dy . .
F’utE = Ofor max imaor minima

S Ax (2t -x%)1=0

> x =
Also,d—zg =8rF —12x*
dx
i 200
S _grag o
) &

- uand A area maximum at x = ~J2r.
FromEq.(i}y = +2r =x
- Dimensionsof the rec tan ge

are J?jr and ﬁr.




Question 149

The equation s~ _g5~2 _g_ghas the solution

Options:

A r=1

B. =10

C.x=4./2

D.r= —./2

Answer: A
Solution:
47927 18=0
=2 <2 ]2 —92" % 18=0

put2™ ™ —y, then y2 -9y +8 =0
which given y =8 and y =1.
Wheny=8then2**=8

—, 23{"—2 223

=x+2=3

=x>=1

=x=1,-1
Wheny=1then2*-2 =1

— 2};"—2 =2C|

=x*+2=0

= x% =-2

Which is not possibe.

Question 150

If a, b, c are in GP and log a - log2b, log2b - log3c and log3c - loga are in
AP, then a, b, c are the lengths of the sides of a triangle which is

Options:

A. acute angled
B. obtuse angled
C. right angled
D. equilateral

Answer: B

Solution:



As given, b2=ac {since, a,b,c form a G.P.}
and 2(log 2b - log 3c) = [log a - log 2b] + [log 3c - log a]

So,2(log 2b - log 3c) = [log a - log 2b] + [log 3c - log a]
= 2log 2b - 2log 3¢ = log 3c - log 2b

=3log2b - 3log3c =0

=log(2b/3c) = 0

=2b=3c

=b/c = 3/2

Since, a,b,c are in G.P.

b/c = a/b =3/2

Thus, b=2a/3 and c=44a/9

b+c=10a/9 > a

So, a,b,c form a triangle with a as the greatest side (b & c are the
fractional part of a)

The angle opposite to the greatest side is also the largest internal
angle of the triangle.

b’ a9 S 3641681
cos A = b+ 2 —a? = ¢ c? 4 i 16 _ 16 _ =29
o 2bec ) 3 48

b B
e 9

()

[

CoOsA <0=A>m/2
~The angle A is obtuse.
Hence, a, b, c are the lengths of sides of an obtuse-angled triangle.




