UPSEE 2019

Solved Paper

Question 1

Physics
A wire has a mass (0.1 = 0.001)g, radius (0.5 pm 0.005)mm and length
(10 = 0.1)cm.

The maximum percentage error in the measurement of its density is
Options:

A. 1%

B. 2%

C.3%

D. 4%

Answer: D

Solution:

Solution:

Here, mass of wire, m = (0.1 = 0.001)g
Radius, r = (0.5 £ 0.005)mm and length,
L=(10%£0.1)cm

As density of a wire,

o= mass _ mass
volume area X length
m
=p =
nR* x L

So relative error in density,
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= =3 =3 =
p 0.1 x10 0.5x10 10 x 10
Ap

[ Sl
p

= 0.01 +0.02 + 0.01

=80 _ 0,04
p

Maximum percentage error = % X 100 = 0.04 x 100 = 4%

Hence, the maximum percentage error in the measurement of density is 4%.

Question 2

A body slides down a frictionless inclined plane starting from rest. If s |
and s be the distance travelled by the body during n th and (n + 1) th

n+1

L] S (]
seconds, then the ratio - is

n

Options:



2n—1
A. 2n+1

2n
B. 2n+1

2n+1
C. 2n—1

2n
D. 2n—1

Answer: C

Solution:

Solution:
Key Idea For a uniformly accelerated body, the displacement in nth second is given by the expression,

s,=u+ %a(Zn — 1). A body placed on a smooth inclined plane is shown in figure below,
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Distance travelled in nth second s = u + %(g sinB)(2n — 1)
Here, initial velocity, u =0

_ gsin® .
:sn—T(Zn— 1)...... (i)

Similarly, in (n + 1)th second

Sm+n) = gs;ne[z(n +1)-1]
=Sy, = gs;ne(zn+ 1) ......(i)

From Egs. (i) and (ii), we get the ratio of distances,
s(n+ 1) _ 2n+ 1
S, 2n-1

.. The correct option is (c).

Question 3

The trajectory of a projectile in a vertical plane is y = ax — x>, where «
and B are constants and x and y are respectively the horizontal and
vertical distances of the projectile from the point of projection. The
maximum height attended by projectile is

Options:

A.

™I

Q

B.

O
Q™ S
>

8=



Answer: B

Solution:

Solution:

Here, the trajectory of a projectile motion,

y = ax — sz ....... (i)

As, general equation of trajectory of a projectile motion,

y=tan9.x—¢2.x2 ........ (ii)
2(ucos0)
Now, comparing Egs. (i) and (ii), we get
sin0 2
tan9=(x=—2=(x ........ (iii)
cos“0
2g :
andp=—2 _—=4p=—_=2__ ... (iv)
2u’cos?0 u?cos?0
Maximum height of projectile,
2 ... 2
H_ = u“sin“0
2g

From Eqgs. (iii) and (iv), we get
(x_2 _ u?cos®0 x sin*f - H
4p 2gcos?0 max

2

Hence, the maximum height is Z—B.

Question 4

A string of negligible mass passing over a clamped pulley of mass m
supported a body of mass M as shown in the figure. The force exerted
by the clamp on the pulley is

Options:

A.gV(M +m)*+M*

B. {(M +m)* + ng
C.V2Mg

D. v2mg

Answer: A

Solution:

Solution:
A free body diagram of a mass pully system is shown below



Now, tension in the string

T-Mg=0

=T =Mg

Force in vertical direction,

F,=T +mg

=F =Mg+mg=(M + m)g

Similarly, force in horizontal direction

F,=T =Mg

Now, the resultant force

F,. ={F,+F,”+2F F,cos90°

=F = {F, +F,” = {(M +m)’g° + Mg’
=F_=g/(M +m)*+M?

Hence, the resultant force is gy (M + m)* + M 2.

Question 5

The linear momentum of a particle moving in X-Y plane under the

influence of a force is given as P(t) = A( i cosbt — fsinbt) where A and b
are constants. The angle between the force and momentum is

Options:
A. 0°

B. 45°
C. 60°
D. 90°

Answer: D

Solution:

Solution:
Here, linear momentum of a particle

p=AlT cosbt = ] sinbt) .......(J)
where, A and B are constants.
As we know that,

-dp
F=Tt
From Eq. (i), we get

=F = %(A? cosbt—ATj\ sinbt)

=>F = —A/i\bsinbt—Aj\bcosbt

Now, dot product =F .p

(—Aibsinbt—Ajbcosbt). (Ai cosbt—Aj sinbt)
—Absinbtcosbt+ Absinbtcosbt

0

Since, F .p=FpcosB =0



=c0s0 =0=0=90°
Hence, the angle between momentum p and force F is 90°.

Question 6

According to Keplar's second law, the line joining the planet to sun
sweeps out equal area in equal intervals of time. It is a consequence of
law of conservation of

Options:

A. linear momentum
B. energy

C. angular momentum
D. All of these

Answer: C

Solution:

Solution:

Earth and all other planets move around the sun under the effect of gravitational force. This force always acts along the
line joining the centre of the planet and the sun and is directed towards the sun. In other words, a planet moves around
the sun under the effect of a purely radial force. Therefore, the areal velocity of the planet must always remains
constant.

. AA L

“AL - om constant vector

Therefore, Kepler's 2 nd law is the consequence of the principle of conservation of angular momentum (L).

Question 7

A particle moves in a straight line with its retardation proportional to
its displacement. The loss of its kinetic energy for any displacement x is
proportional to

Options:
Al

B.x

C. x?

D. e*
Answer: C

Solution:

Solution:
Given, retardation a = —kx



Here, x is the displacement of the particle.
dv _dv dx _

ASWeknOWthat,a=E—E.ﬁ——kX
dv _ _ [..dx _
SO,V.H— kx dt_V]

Let for any displacement from O to x, velocity changes from v, to v.

v X
=>[vdv=-k[xdx
v 0
L[] e
2 1y, 2

=:‘m(vz - VOZ) 3 _ka2
2 - 2
=>AKE « x*

Hence, the correct option is (c).

Question 8

A disc of mass M and radius R is rolling with angular speed w on a
horizontal plane as shown in figure. The magnitude of the angular
momentum of the disc about the origin O is

-~

B. %M R%w
C. M R%*w

D. 2M R?’w
Answer: B

Solution:

Solution:

Here, disc has two types of motion namely translational and rotational. Hence, angular moment of a rigid body in
translational cum rotational

= angular momentum of centre of mass about origin (O)+ angular momentum of the body about centre of mass.

sL=MR>w+1.w
2

Here, I = MR (for disc ) and w = angular velocity of the rigid body

2

2

= M R%w + (M2R )w
=%MR2w




Question 9

The time period of a simple pendulum is T . If its point of suspension is

moved upward according to relation y = At*> where, 2 is a constant, then
its new time period T~

Options:
A.isequalto T

B. is greater than T
C.islessthan T

D. is infinity
Answer: C

Solution:

Solution:
According to the question, we draw the following situation

{
A |

As, the point of suspension is moving upward according to the relation
y = At?
dy _
at 2t

d 2
Further, d_tszl = 2A = upward acceleration a
Here, 22 is the acceleration of point of suspension. The bob experiences a downward reaction force.
Hence, the new time period
T =2my =2 ... (i)

g+a

Whereas the time period of simple pendulum,

L o
T =20y = ...... ii
& i
By comparing Egs. (i) and (ii), we get
T <T
Hence, the new time period is less than T .

Question 10

Surface tension of a liquid with increase in its temperature
Options:

A. increases

B. decreases

C. remains the same

D. first increases and then decreases



Answer: B
Solution:
Solution:

The surface tension of liquid decreases with rise in temperature and increase with decrease temperature because
cohesive force decrease with increase of molecular thermal activity. Hence, the correct option is (b).

Question 11

The dimensional formula of Reynold's number is same as
Options:

A. coefficient of viscosity

B. coefficient of friction

C. universal gravitational constant

D. velocity of light

Answer: B

Solution:

Solution:
As, the formula of Reynold's number
R = V .pD
¢ n
So, the dimension of
R = MOLT 'IIM LT °J[M °LT ]
e [M L—lT —1]
=[R] = [M LT ]
Hence, it is a dimensionless quantity.
Whereas dimension of
(i) Coefficient of viscosity = [M L7T _1]
(ii) Coefficient of friction = [M °L°T ‘]
(iii) Universal gravitational constant = [M 3T _2]
(iv) Velocity of light = [M°LT ']
Hence, the dimensional formula of Reynold's number is same as coefficient of friction.

Question 12

A ball falling in a lake of depth 200m shows 0.1% decrease in its volume
at the bottom. The bulk modulus of the material of the ball is

Options:
A.1.96 x 10°N / m?
B. 1.96 x 10''N / m?

C.1.96 x 10°°N / m?



D.1.96 x 10°'N / m?

Answer: A

Solution:

Solution:
A ball at a depth of 200m in a tank is shown in figure below

Here, depth h = 200m and percentage decrease in volume = 0.1%
As, pressure at depth h is given by

p = pgh

where, g = 9.8ms"™
and p = 10°kgm™>
So, p = 10% x 9.8 x 200
=p =19.6 x 10°N / m?
Now, the bulk modulus

2

_ P _ . _19.6x10°
KTav TR T
\% 100

=1.96 x 10°N m™2
Hence, the bulk modulus of the material of ball is 1.96 x 10°N m ™2

Question 13

One mole of a monoatomic gas (v = % ) is mixed with one mole of a

diatomic gas ( y = % ) . The value of y for the mixture is

Options:
A.1.40
B. 1.50
C.1.53
D. 3.0

Answer: B

Solution:

Solution:
Here, the ratio of specific heat of one mole of monoatomic gas, y; = % and one mole of diatomic gas, y, = %
As we know, C,, for a mixture
c _ n,Cy +1,Cy
V i n, +n,
n1CPl + HZCP2

and Cp = o, + 1,

Now,



Cp n1CPl + r12CPZ

— mix —

Vinix _Cvmix —n1CVl+n2CV2 ........ (i)
CP
As,y=aandCP—Cv=R
So, fory =§wegetC =§Rand
' 13 Rt )
=3
CV1—2R
Similarly, for y =ZwegetC =ZRandC =§R
! 2 5 R PR Vy, 2
Hence, from Eq. (i), we get
5 7
N _1’<§+1X§_5+7_12_1 0
mix 3 5 3¢5 8 1P
1x§+1x§

Hence, the ratio of specific heat of mixture is 1.50.

Question 14

An ideal monoatomic gas is taken round the cycle ABCDA as shown in p-

V diagram. The work done during the cycle is
'['—.

Options:
A. pVvV
B. 2pV

pv
C. >
D.0O
Answer: A
Solution:
Solution:

The work done during the process from D to C = area of DCQP, which is in shown figure below
P%

_); ) 5 »
A v
N )
o)

= Area DCQP = 2p X (2V — V) = 2pV

Work done during B to A = — area ABQP

Where, negative sign is due to compression along BA.
=area ABQP = —-p X (2V - V) = —pV

Hence, the work done in the complete cycle.

= 2pV —pV =pV

.. Correct option is (a).



Question 15

Two stars emit maximum radiation at wavelengths 4000A and 6000A
respectively. The ratio of their temperatures is

Options:
A l1:2
B.2:1
C.2:3
D.3:2

Answer: D

Solution:

Solution:

Given, wavelength A, = 40004 and 2, = 6000A
As, Wien's displacement law, A, = "lhi

where, b = Wien's constant and T = temperature
1

SO, )\m x ?
)\1 T2
Hence,}\—2 = T_1

So, putting the given values, we get
Ty _2 _6000A _T;_3
T, A ~ 4000A& T, 2
Hence, ratio of temperature is 3 : 2.

Question 16

A carnot engine takes 300 calories of heat at 500K and rejects 150
calories of heat to the sink. The temperature of the sink is

Options:
A. 1000K
B. 750K
C. 500K
D. 250K

Answer: D

Solution:

Solution:
Key-ldea The efficiency of a carnot engine is given as



T

T 1 Ql
Where, T | = source temperature, T, = sink temperature Q, = heat extracted from source and Q, = heat given to sink.
Here, T, = 500K, Q, = 300cal and Q, = 150cal

Now putting these values in above equation,

_T, 150
500 300
=T, =500 x 223 = 250K

Hence, the temperature of sink is 250K ..

Question 17

The rate of heat transfer is maximum in
Options:

A. conduction

B. convection

C. radiation

D. None of these

Answer: C

Solution:

Solution:

Radiation is considered the fastest mode of the heat transfer as it travels as fast as light.
Whereas conduction is the slowest mode of heat transfer as it moves from particle to particle.
Hence, the correct option is (c).

Question 18

The latent heat of ice is 80cal / g. The change in entropy when 10g of
ice at 0°C is converted into water of same temperature is

Options:

A. 0.293cal /K
B. 2.93cal /K
C. 80cal /K

D. 8cal /K

Answer: B

Solution:

Solution:



Key-ldea The change in entropy of a system is given as AS = AT—Q

where, T = temperature and AQ = heat absorbed by the system.

Here, latent heat of ice, L = 80cal / g, mass of water, m = 10g and temperature,
T =0°C =273K

Heat given to 10g ice,

E =mL=10x80

=E = 800cal
So, the entropy change
AS = E = @

T 273

=As = 2.93cal /K
Hence, the correct option is (b).

Question 19

A police car with a siren of frequency 8kH z is moving with uniform
velocity of 20m / s towards a tall building which reflects the sound
waves. If speed of sound in air be 320m / s, the frequency of siren heard
by car driver is

Options:
A.7.1kHz
B. 8.5kH z
C.9.1kHz
D. 10.1kH z

Answer: C

Solution:

Solution:

Key-ldea If source and observer are moving towards a wall, then apparent frequency after the reflection from wall is
same as the apparent frequency by the source and observer moving towards each other.

Here, speed of sound, v, = 320m / s, actual frequency, v = 8000H z and speed of source v, = 20m /s

Since, both the observer and source are moving with same speed.
=v,=20m/s
Apparent frequency,
, ( v+ v, )
v = A%
V=V,
_ (320 + 20
= —320_20) x 8000
= 9066.66 = 9.1kH z
Hence, the frequency of siren heard by car driver is 9.1kH z

=V

Question 20

The phase difference between two waves x; = Asin ( wt + ¢ ) and

X, = Acoswtis

Options:



NI

wlid

C.

Si=!

D.o

Answer: B

Solution:

Solution:
Here, the equation of two waves

X, = Asin(wt + %) and x, = Acos(wt)
'.'sin(e + g) = cos©

Hence, x, = Asin ( wt + %)

Now, the phase difference

b= (wt+%) - (wt+%)

=d_no_o
=0 = 576 3rad
Hence, the phase difference between the waves is I rad.

3

Question 21

The velocity of sound waves in a medium does not depend on
Options:

A. temperature

B. pressure

C. humidity

D. direction of air

Answer: B

Solution:

Solution:

Speed of sound does not depend on pressure, since at the constant temperature, = pressure = constant

~ density of medium
Whereas speed of sound depends on the variation to temperature, humadity and flow of the medium.

Question 22

The number of beats heard per second, by three sound sources of equal



intensities and frequencies of 300,301 and 302H z, is
Options:

A. 4

B.3

C.2

D.1

Answer: C

Solution:

Solution:
Here, f;, = 300Hz f, =301Hzand f, = 302H z

Now, beats heard in 1s,
B,,=f,—-f,=301-300=1

B, =f;—f, =302-300=2and
By,=f;,-f,=302-301=1

Hence, the maximum beats heard in 1sis 2 .

Question 23

A steady current flows through a metallic conductor of non-uniform
area of cross-section. Along the length of conductor

Options:

A. only current is constant

B. only drift speed is constant

C. both current and drift speed are constant
D. neither current nor drift speed is constant

Answer: A

Solution:

Solution:
As we know that the current entering in a conductor is equal to the current leaving the conductor. Which is based on the
conservation of the charge.
As, drift velocity of electrons,
v, =2ET Ly «E

d m d
Where, e = charge of electron, T = relaxation time and m = mass of electron and E = electric field inside a conductor.
Since, drift velocity depends on the electric field inside a conductor, so it varies with change in cross-section of
conductor.
Hence, only current is constant in such conductor.

Question 24



Two batteries of emf 6V and 3V with internal resistances 1Q and 2Q
respectively are connected as shown in figure. The potential difference
across A and B is

v 192
1] AN

2Q
Options:

A. 9V

B. 5V

C. 3V

D. 1V

Answer: B

Solution:

Solution:
According to the question, we draw the circuit as below
6V
{1 A
1)

! AN
3V 20)

Let the current in the circuitis I,

Now applying KVL rule,

6—-1I1 -2 —3=0

=6—3=23I
_3_
=] =3 1A

As 'V ,p is the potential across battery 6V and resistance of 1Q.
S0,V ,5=6-1I

=V, =6—-1=5V

Hence, the potential difference across Aand Bis 5 V.

Question 25

A parallel plate capacitor is charged and the charging battery is
disconnected. A dielectric slab is now introduced between the plates to
the capacitor. Which of the following is correct?

Options:

A. Potential difference across the capacitor remains constant
B. Capacitance of the capacitor remains constant

C. Energy associated with the capacitor increases

D. Energy associated with the capacitor decreases

Answer: C



Solution:

Solution:
Initially, a capacitor of capacitance C is connected to a battery of potential V, then the charge stored

-C
Q_v

If battery is removed then stored charge remains constant. i.e.
Q = constant (" conservation of charge )
As, new capacitance of the capacitor
EEY
C=elq
, [ EOA]
=(C = SrC .C = T

Which shows that capacitance is increased.

Potential across new capacitor,
,_C__C_ v _ C

A% —a—ara—arv[.v =2

So, potential difference across capacitor increased.
Energy stored in new capacitor and old capacitor.

E = 2CV?and
B =1icv?=20E V)
~E’ = 2¢%CV?

Hence, the energy associated with capacitor is increased.

Question 26

An electric bulb is rated as 200V — 1000W . The powers consumed by
the bulb when operated at 100V is

Options:
A. 25W
B. 50W
C. 75W
D. 100W

Answer: A

Solution:

Solution:
Key-ldea Power consumed by a electric device is given as
2
PV’
R
where, V = potential across device and
R = resistance of device

Here, V, = 200V
P, = 100W
and V, = 100V

v,

. 1
Resistance of bulb, R; = B
1

2
=R, = L9 _ 4000

Hence, the power consumed by bulb




<

2 re.
P2=T2['R1 =R,]
_(100)% _
=P, = “oo— = 25W

Question 27

Displacement current is caused due to
Options:

A. a time varying electric field

B. a constant electric field

C. free electrons flow

D. All of the above

Answer: A

Solution:

Solution:
As, displacement current,

Where, ¢ = electric flux

“d=E .A

For area, A = constant

~dd =AdE ....... (i)

From Egs. (i) and (ii), we get1, = eOA%—Et

So, time varying electric field generates the displacement current.
.. Option (a) is correct.

Question 28

The dipole moment of a dipole formed by a proton and electron at a
distance of 1nm is

Options:

A. 1.6 x 107%Cm
B. 1.6 x 10”*°Cm
C.1.6 x 107%%Cm
D.1.6 x 107%*°Cm

Answer: C

Solution:



Solution:

According to the question, we draw the following situation
({proton e -1?'1"_.'.-’(.“1!

Hence, the dipole momentp =q.d

Here,q = 1.6 x 107" andd = 10"°m
>p=1.6x10""x10"°

=p=1.6x10"%Cm

Question 29

The resistance of a platinum wire is 100Q at 0°C. If its temperature
coefficient of resistance is 0.0045 / °C, then its resistance at 60°C
temperature will be

Options:
A.127Q
B. 73Q
C. 370Q
D. 2800Q

Answer: A

Solution:

Solution:

Given, R, = 100Q, T, = 0°C, T, = 60°C and temperature coefficient of resistance, a = 0.0045°C™"
As, resistance of a metal at the temperature T is given by

R, =Ryl + (T, —-T,)]

=R, = 100[1 + 0.0045(60° — 0°)]

=R, =100[1 + 0.27] = R, = 127Q

So, the resistance of platinum wire at 60°C is 127Q.

Question 30

The temperature, above which a ferromagnetic material becomes
paramagnetic, is called

Options:

A. critical temperature

B. neutral temperature

C. temperature of inversion
D. Curie temperature

Answer: D

Solution:



Solution:

The Curie temperature of a ferromagnetic material is the temperature above which it losses its characteristic
ferromagnetic ability to possess a net magnetisation in the absence of an external magnetic field. Hence, above Curie
temperature material is purely paramagnetic.

Question 31

Which of the following graphs shows that the variation of magnetic
induction B with distance r from a current carrying long wire?

Options:
A.

B.
B
\.
™
X
\\.
\\\
C.
81
e
\.
\..
D.

Answer: D

Solution:
Solution:
i
As magnetic field due to a current carrying straight wire of infinite length B = 121—‘1)1, % =B« %So, the graph between

magnetic induction B and distance r from the conductor is rectangular hyperbola.



. Hence, the correct option is (d).

Question 32

An electron having charge e is moving with a constant speed v along a
circle of radius r. Its magnetic moment will be

Options:
A. evr

evr
B.

2
C. 2u rev
D. zero

Answer: B

Solution:

Solution:
An electron moving in a circular motion is shown in figure below

Current due to circular motion
i= %, where t = time period

So, the magnetic moment of electron

. e 2
m=i.A==.1r
T

2 211 ewrz[__Zn ]
=>m = er‘— = .T=w

2T = 2
ﬁIn:m Q):X]
2 r

Hence, the correct option is (b).

Question 33

You are given an ammeter, a galvanometer and a voltmeter. From these,
the device having maximum resistance is

Options:
A. ammeter

B. galvanometer



C. voltmeter
D. all will have the same resistance

Answer: C

Solution:

Solution:
Electric circuit diagram of ammeter, galvanometer and voltmeter is shown below,

(1) Ammeter
R,

VA

— O

Rg

RR,;
*Reat Ro+R,

(i) Galvanometer

=R =R+ Ry
Hence, the order of resistances

R R

sal) regie) &

egld)

S0, the maximum resistance device is voltmeter.

Question 34

The unit of self inductance is
Options:

A. Joule/Ampere

B. Volt/Ampere

C. Volt-Ampere/Second

D. Volt-second/Ampere

Answer: D

Solution:
Solution:
As we know, EMF induced in a coil of self-inductance L is given as
14l ;- _gdt
E = Ldt =>L=-E a1
So, Sl unit of L = Yolt second
Ampere

Hence, the unit of self induction is Volt-second/Ampere.



Question 35

Eddy currents are produced when
Options:

A. a metal is kept in varying magnetic field
B. a metal is kept in steady magnetic field

C. a circular coil is placed is a magnetic field
D. a current is passed through a circular coil

Answer: A
Solution:
Solution:

Eddy currents are loops of electrical current induced within the conductors by changing magnetic field in the conductor.
It is according to Faraday's law of induction. Hence, the correct option is (a).

Question 36

Lenz's law is consequence of the law of conservation of
Options:

A. charge

B. momentum

C. mass

D. energy

Answer: D

Solution:

Solution:
Lenz's law of electromagnetic induction corresponding to the law of conservation of energy.

Question 37

Two coherent monochromatic light beams of intensities ratio 1 : 4 are
superposed. The ratio of maximum and minimum intensities in the
resulting beam will be

Options:



A.9:1
B.5:3
C.25:9
D.9:25

Answer: A

Solution:

Solution:
Given, I, :1
As, we know
L e = VI, +VT)?
andI_. = (I, -vI,)’
Hence, the ratio

2=1:4

»—cln—q
N _-
+
—_
)

max

I min \/ﬂ - ‘/E

—
-

1

o \/ﬂ+\/E]2_ \/

—
N

ﬁ
=]
+
—_
| IS

1+2 =2
- [L] —[3-11?=9:1

ﬁ
=]
|
—_

max _ 2
Imin 1
Hence, the ratio of maximum and minimum intensities in the resulting beam is 9 : 1.

Question 38

A convex lens of focal length 10cm and refractive index 1.5 is dipped in
a liquid of refractive index 1.75. It will behaves as

Options:

A. a convex lens of focal length 10cm
B. a convex lens of focal length 35cm
C. a concave lens of focal length 10cm
D. a concave lens of focal length 35cm

Answer: D

Solution:

Solution:

Given, focal length of convex lens, f = 10cm,
Wens = 1.5 @nd 59 = 1.75

As, lens maker's formula

1_ _plfL_1

£ = e~ D[ 7~ 1]

" For a equiconvex lens R; = Rand R, = —R



=R = 10cm
If lens is dropped in liquid, then

l_ plens_ ]%
1 R

£ pliq
LLo[15 q]2
£ 1.75 10

=f"=—-35.71lcm
Hence, the lens behaves like a concave (negative focal length) lens of focal length 35cm.

Question 39

Two beams of red and violet colour are made to pass separately through
a prism with angle of prism 60°. In the position of minimum deviation,
the angle of refraction will be

Options:

A. 60° for both colours

B. 30° for both colours

C. greater for violet colour
D. greater for red colour

Answer: D

Solution:

Solution:
As, we know, from Cauchy's formula,

Wavelength oc%

Since' }\voilet < }\red
Hence from the above equation,
p‘Violet > p‘red
For a prism,
_ sini
" sinr
As, it is given that angle of incidence is same for both the beams

So, sinr « 1
n

pviolet > p‘red
SSINT, < SIn Tred

violet
Lrviolet < ered

Hence, the angle of refraction will be greater for red colour.

Question 40

The resolving power of a telescope can be increased by

Options:



A. increasing the diameter of objective
B. increasing the wavelength of light used
C. decreasing the diameter of objective

D. decreasing the frequency of light used

Answer: A
Solution:
Solution:
As we know,
. _d
the resolving power of a telescope = Too%

where, d is the diameter of objective. So if the diameter of objective lens of telescope is increased then the resolving
power will be increase.

Question 41

'‘Lumen' is the unit of
Options:

A. luminous flux

B. luminous intensity

C. illuminance

D. light frequency

Answer: A

Solution:

Solution:

The lumen is the Sl derived unit of luminous flux, a measured of the total quantity of visible light emitted by a source per
unit time.

where,

1 lumen (Im) = 1Cd / Sr

'Cd = candela and Sr = steradians

.. The correct option is (a).

Question 42

When an unpolarised beam of light of intensity I , is incident on a
polaroid, the intensity of transmitted light is

Options:

A.0

B.1,



Answer: C
Solution:

Solution:
An unpolarised beam of light of intensity I  is incident on a polaroid, the intensity coming out is half of the incident

. oIy
intensity 5

Question 43

An achromatic combination of lens is formed by joining
Options:

A. two convex lenses

B. two concave lenses

C. one convex lens and one concave lens

D. one convex lens and one plane mirror

Answer: C

Solution:

Solution:

For an achromatic combination of lenses, there should be
W, Wy W, Wy

— 4 —= = —_— = =

fl f2 f1 f2

Here, one focal length is positive and another one is negative i.e., one lens is convex and another is concave lens.

Question 44

A metal surface of work function 3eV is illuminated by photons of
energy 2eV. The kinetic energy of emitted photo-electrons will be

Options:
A. leV
B. 2eV
C. 3eV
D.0

Answer: D



Solution:

Solution:

Here, work function w, = 3eV and photon energy E ; = 2eV
As, Einstein's photoelectric equation E j = W+ KE |
So,KE,=E ,-W =2KE ;=2-3=-1eV

Since, kinetic energy is a scalar quantity i.e., KE > 0, positive.
So, the photoelectron does not ejected and KE =0

.. Correct option is (d).

Question 45

The potential difference applied to an X-ray tube is 5kV and the current
through it is 3.2mA. Then the number of electrons striking the target
per second are

Options:

A.5x 10°
B.2 x 10'®
C.1x 10"
D. 4 x 10

Answer: B

Solution:

Solution:
Given, potential difference, V = 5kV and discharge current, I = 3.2mA = 3.2 x 10.3A
As, we know that current, I = %
where, n = number of electron, e = charge on electron and t = time
—n =Lt
e
Puttingt = 1sand e = 1.6 x 107!°C
-3
_3.2x10 _:(91 — 2 x 10!
1.6 x 10
Hence, 2 x 10'® electrons are striking the target per second.

=N

Question 46

The mass density of a nucleus varies with mass number A as
Options:

A. A?

B.A

C.A°



D. A7}

Answer: C

Solution:

Solution:
The nuclear radius r varies with mass number A according to the relation, r = r A'/®
=>I‘0<A1/3=>A0<I‘3
mass
volume
Further, mass «A and volume «r®

Now, density =

». Density = -2 = S=AC A" = Constant

Hence, the mass density of nucleus varies with mass number A as A°.

Question 47

The half-life time of a radioactive sample is 5min. The amount of
substance decayed in 20 min will be

Options:
A. 93.75%
B. 75%

C. 25%

D. 6.25%

Answer: A

Solution:

Solution:
Given, half-life T, ,, = 5min and timet = 20min

As, fraction remains after n th half-life,

A== )R- (5 - ()

0
N 1
=D —_— = —
N, 16
Now, \% amount of substance decayed in 20min,
_Ny-N _(16-1) _ 15
X = NO X].OO—TX].OO—EX].OO
X =93.75%

Question 48

The depletion layer of an unbiased p — n junction consists of
Options:

A. only electrons



B. only holes
C. both electrons and holes
D. neither electrons nor holes

Answer: D

Solution:

Solution:

In the vicinity of the p — n -junction, a region is created, which is devoid of the free charge carriers and has immobile
ions.

Hence, the depletion layer consists of neither electrons nor holes.

Question 49

Which of the following is not the property of laser beams?
Options:

A. Highly intense

B. Monochromatic

C. Directional

D. Incoherent

Answer: D

Solution:

Solution:

(d) A laser beam has following properties, like
(i) highly intense

(ii) monochromatic

(iii) unidirectional and

(iv) coherent

.. Correct option is (d).

Question 50

For the given combination of gates in figure, the logic states of inputs
are A =B =1 and C = 0, then the logic state of output D is

A 3 " :
Be L L] b
— \
Co- 7 D
Options:
A.0

B.1



C.2
D.3

Answer: B

Solution:

Solution:
For a logical circuit given below, the output can be explained as

A=1 o——% ~ A+B=1+1=0
| o)
B=1o——F— S 0or—
P & D 0.0=0=1
[ R — T ).
oL

Hence, the output D = 1.

Question 51

Chemistry
The reaction
P, +3NaOH +3H,0 -» 3NaH,PO, +PH,

is an example of

Options:

A. disproportionation reaction

B. neutralisation reaction

C. double decomposition reaction
D. pyrolytic reaction

Answer: A

Solution:

Solution:
Given reaction,
P,+3NaOH + 3H,0 »3NaH,PO, +PH,

Oxidation state of PinP, =0
Oxidation state of P in PH; = -3
Oxidation state of P inN aH ,PO, = +1

0 -3 +1 -
So,P,” » PH; + H,PO,

Hence, this reaction is an example of disproportionation reaction. It is a chemical reaction, typically a redox reaction,
where a molecule is transformed into two or more dissimilar products.

Question 52

For the following three reactions (i), (ii) and(iii), equilibrium constants
are given
(i) CO(g) + H 20(9) = COZ(g) +H,(g); K,



(ii) CH ,, + H,0 ) = CO(g) +3H ,_;
(iii) CH ,, + 2H ,0(g) = CO,, +4H, ; K,

Which of the following relation is correct?

K,

Options:

3 2
A. K3 . K2 = K1
B. K 1\/K2 = K3
C. K2K3 =K 1
D. K3 =K 1K2
Answer: D
Solution:
Solution:

Given reaction:
(i) CO(g) +H 20(9) = COz(g) +H,(g9); K,

Equilibrium constant (K ;) = w
[COI[H ,0]
(i) CH 4 + H,0(y) = CO(g) +3H ) K,
Equilibrium constant (K ,) = M
2/ = [CH ,I[H ,0]
(i) CH 4(4) + 2H ,0(g) = CO, ) +4H )i K
- [CO,IH ,I*
Equilibrium constant (K ;) = ————
[CH,] [H,0]

So,K;=K,.K,

Question 53

Three electrolytic cells A, B, C containing solutions of ZnSO,, AgN O,
and CuSO respectively are connected in series. A steady current of 1.5

amperes was passed through them until 1.45g of silver deposited at the
cathode of cell B. What mass of Cu and Z n were deposited?

Options:

A.Zn = 0.44g; Cu = 63.5g
B.Zn = 65.4g; Cu = 63.5¢g
C.Zn =0.44g; Cu=0.427g
D.Zn =1.45g; Cu = 1.45¢g

Answer: C

Solution:

Solution:



Atomic mass of Zn = 65.4
Atomic mass of Ag = 108
Atomic mass of Cu = 63.5
Ag*+e - Ag
1F 1mol
"108g of Ag is deposited by = 96500C
1.45¢g of Ag will be deposited by
96500 x 1.45
= 108 C =1295.6C
Since, the reaction related to deposition of Cu is

Cu’* +2e” - Cu
2F  63.5g

2 X 96500C electricity deposits 63.5g of Cu
.1295.6C electricity will departs of
_ 63.5x1295.6 _
Cu = 96500 0429
Since, the reaction related to deposition of zinc is

Zn’t +2e > Zn
2F 6549

"2 X 96500C electricity deposits 65.4g of Zn.
.1295.6 C electricity will deposit of

_ 65.4x1295.6 _
Zn = ee500 0440
So, option (c) Zn = 0.44g and Cu = 0.42g is correct.

Question 54

Which of the following does not have linear shape?
Options:

A.Cl,~

B.CH,"

C.XeF,

D.CIO

Answer: B

Solution:

Solution:



(a) ICi,” = 2 bond pair +3 lone pair

[ C
Ql@ = Linear shape

!

b) cH ;" = 3 bond pair +0 lone pair

—

H H
Ny A
C = Trigonal planar
L H
(C) XeF ;= 2 bond pair +3 lone pair
F

a){(g@ =» Linear shape

F
(d) ¢/ 0™ = 1 bond pair +0 lone pair
[CI—O]_ = Linear shape

Hence, the option (b} is correct, it does not have linear shape.

Question 55

The correct decreasing order of the boiling points of the compounds
H,O0, HF and NH ; is

Options:

A .HF >H,0>NH,
B.H,O>HF >NH,
C.NH,>HF >H,O
D.NH,>H,O>HF
Answer: B
Solution:

Solution:
Decreasing order of the boiling points of compounds will be, H,0 > HF > N H ;; due to the strength of hydrogen

bonding present in given compound. So, more the hydrogen bonding, higher will be boiling point. Each water molecule
can potentially form four hydrogen bonds with surrounding water molecules. Due to higher partial charge on H and F in
HF, a hydrogen bond between HF molecules is stronger than that of N H ; molecules.

Hence, the option (b) H,0 > HF > NH ; is correct.

Question 56

What is the maximum volume of water required to dissolve 2g of



calcium sulphate at 298K ?( KSp for CaSO, is 9.0 x 10°° )

Options:
A.2.45L
B. 4.08L
C. 4.90L
D. 3.00L

Answer: C

Solution:

Solution:

Given,

Solubility product for CaSO,(K () = 9.0 x 107°
Gram value of CaSO, = 2g

Suppose solubility of CaSO, in water is 'S'.

Cas0, = Calaq) + SO,2~(aq)
Here, K (CaSO,) = S°
$*=9.0x107°
S=3x10"°

Molar mass of CaSO, = 136

Solubility of CaSO, = 3 x 107>
When, 2g of CaSO, dissolve in water.

- Solubility — 2

-~ Solubility = 136 x Volume
w102

3 %10 = 136 X Volume

Volume = 2 = Foxs =490

136 x3x10°  136x3

Question 57

What is the correct volume of equilibrium constant for the following
reaction at 400K, if the values of AH ° is 77.5k] mol -1 and

AS° = 135J K "'mol 7!

2N OCl (g) = 2N O(g) + Cl,(9g)

Options:
A.8.545 x 1074
B. 8.545 x 1072
C.8.314

D. 135

Answer: A

Solution:



Solution:
Given reaction,
2N OCl (g) = 2N O(g) + Cl ,(g)

Enthalpy (AH °) = 77.5k] mol ~* = 77500] mol ~!

Entropy (AS°) = 135] K ~'mol 7!

Temperature (T ) = 400K

We know that, Gibbs free energy;

AG® = AH ° — T AS°®

AG® = 77500 mol ~* — 400 x 135

AG = 23500 mol 7!

Further, AG° = —2.303RT logK

23500 = —2.303 x 8.314 x 400logK
23500

2.303 x 8.314 x 400

logK = —-3.06

K = Antilog (—3.06)

K =8.545 x 107*

logK = —

Question 58

Acetic acid dissociates 1.3%. What will be the pH of N / 10 solution of
the acid?

Options:
A. 2.886
B. 2.066
C. 1.300
D. 2.086

Answer: A

Solution:
Solution:
CH,COOH = CH,COO™ + H* (weakacid)
C 0 0 (initially)
C(1-a) Ca Ca atequilibrium

Given, concentration (C) = %

<sociation (o) = L3
degree of dissociation (a) = 100

[H "] = Concentration (C) x degree of dissociation ()
+ 1.3 1 -3

[H ]—mxl—o—lsxlo

Thus, pH = —log[H *]

—log(1.3 x 1073)

—1og(0.0013)

—(—2.88) = 2.88

Question 59

In which compound does H show oxidation number of —1?



Options:
A. SiH ,
B.AjH ,
C.NH

D. CaH,
Answer: D

Solution:

Solution:

Oxidation number of CaH 9t
24+2x=0

2x = =2

X = 5 = 1

Thus, the option (d) is correct.

Question 60

Which of the following oxides would be reduced by C?
Al,05, M gO, ZnO, CaO, Fe,0;, PbO

Options:

A. Al ,0,, PbO and CaO
B.ZnO, F e,0, and PbO
C. Fe, 0,5, MgO and Al ,0O,
D. M g0, CaO and Al ,0O,
Answer: B

Solution:

Solution:

Carbon is used to reduce the elements which are placed lower in the reactivity series. Metals which are highly reactive
can not be reduced by carbon.

Hence, ZnO, F e,05, and PbO can be reduced by carbon.

Question 61

Titration curve if a strong base is titrated with strong acid is

Options:



Volume of HCl added

0 volume of HCI added

O volume of HCI added
Answer: C

Solution:

Solution:

In a strong acid and strong base titration, the acid and base react to form a neutral solution. At the equivalence point of
the reaction hydronium ion [H *] and hydroxide ions [OH ~] with react to form water, leading to pH of 7 .

HCl +H,0->H,0"+Cl~

pH = —log[H ;0]

T

oH

Question 62



Kelvin equation is related to
Options:

A. vapour pressure of droplets of liquids
B. temperature of a liquid

C. adsorption of liquid on solids

D. None of the above

Answer: A

Solution:

Solution:

The Kelvin equation describes the change in vapour pressure due to a curved liquid vapour interface, such as the surface
of a droplet. The vapour pressure at a convex curved surface is higher than that at a flat surface.The Kelvin equation is
dependent upon thermodynamic principles.

Question 63

Nylon-66 is formed by
Options:

A. free radical addition polymer
B. ionic addition polymerisation
C. condensation polymerisation
D. All of the above

Answer: C

Solution:

Solution:
Nylon-6, 6 is formed by condensation polymerisation. In this mode of polymerisation, there is combination of molecules of
same or different monomers. e.g.

H OOC(CH ,),COOH + H,N - (CH,), -~ NH, »— [N H (CH,),N HCO(CH,),CO1,

Adipic acid Hexamethylene diamine Nylon — 66

-H,0

Question 64

Which of the following is the correct IUPAC name of the following
structure

CHj,



Options:

A. 3-chloro-2-methyl cyclohexanol
B. 2-methyl-5-chloro cyclohexanol
C. 1-chloro-4-methyl cyclohexanol
D. 5-chloro-2- methyl cyclohexanol

Answer: D

Solution:

Solution:
IUPAC name of the structure:

CH-
,,.—f'l\.‘,..f OH

4 ""‘T‘./ i

5-chloro-2- methyl cyclohexanol

Question 65

Average atomic weight of an element M is 51.7. If two isotopes of

M, M>? and M *? are present, then percentage of occurrence of M 50 in
nature will be

Options:
A. 85%
B. 15%
C. 50%
D. 100%

Answer: B

Solution:

Solution:

Given, Average atomic weight of element (M) = 51.7
Let's assume M °® occurs with x%.

Hence, M *? = (100 — x)%

Average atomic weight

xXM* + (100 —x) x M

51.7 = 100
_ xX50+ (100 — x)52
51.7 = 100

5170 = 5200 — 2x

2x = 5200 - 5170

x =15

Hence, % of M %° = 15%



Question 66

The following graph shows how (t, / ») (half-life) of a reactant R changes
with the initial reactant concentration a,. The order of the reaction will
be

Options:
A. 0
B.1
C.2
D.3

Answer: C

Solution:

Solution:
For second order reaction,

o,

It can be represented as: _d_}t( =Kx*
1 1 1
— =——=+ Kt; Kt = —F=
[a] [a,] 1/2 7 Ta,]
, _ 1
half-life (t, ,,) = Rlag]

So, graph of t; ,, and % is linear.
0

Question 67

Which of the following is not permissible arrangement of electrons is an
atom?

Options:

An=31=2m=-2,s=-1/2



B.n=4,1=0,m=0,s

-1/2
C.n=51=3m=0,s=+1/2
Dn=31=2m=-3,s=-1/2
Answer: D

Solution:

Solution:

n=31=2m=-3,s=-1/2

For a given value of n, 1L canbe Oto(n—1)

Hence, for n = 3, value of 1 can be 2 for a given value of 1, m can be from —1 to +1.
Thus, m can be —2 to +2,

but given m = 3, which is not possible.

Question 638

The molecules of which of the following has the highest speed?
Options:
A. 0, at 0°C

B. N, at 1000°C
C.CH, at 298K
D.H, at —=50°C
Answer: D

Solution:

Solution:

(a) Velocity of particle (v,,) = \/%

0, at 0°C = %ﬂm

(b) N, at 1000°C = yf 2XBX1ZTS _ 1353R
(c) CH, at 298K = % = v55.8R
(@) H,at -50°C = | 2XBx223

= V334.5R
Hence, H , has the highest speed.

Question 69

The vapour density of a mixture containing N O, and N ,0, is 38.3 at
27°C. What will be the mole of N O, in 100 mole mixture?



Options:

A. 76.6mol
B. 33.48mol
C. 50mol

D. 46mol

Answer: B

Solution:

Solution:

Given,

Vapour density of mixture N O, and N ,0, = 38.3
Temperature = 27°C

Moles of N O, + 2N O, mixture =100

3(NO,) =100

N0, = 132 = 33.4mol

Question 70

The enthalpy change of a reaction does not depend on
Options:

A. state of reactants and products

B. nature of reactants and products

C. different intermediate reactions

D. initial and final enthalpy of a reaction.

Answer: C

Solution:

Solution:

The change in enthalpy of reaction depends upon the quantity of reactants used. When the number of moles of reactants
are doubled, the enthalpy change also becomes double. For elements existing in different allotropic modification, the
heat of reaction is different if different allotropic form is involved in reaction. While the enthalpy change of a reaction
does not depend on different intermediate reactions.

Question 71

In the following sequence of reactions, the product Y will be

- (8]
o “"-._{// 1. OH SOCL(2 aq.)
» X »

! 2 H

0

Options:



OH
| *COcCI

,COC

OH
C.

COCI
Cl

E.

~. ~COC
e
Cl

Answer: C

Solution:

Solution:

W
L.O
/.A_WIH J?IH::H L”
- - e

— COOH

1Y) (x) OH

Question 72

The reaction of P, with X leads selectively to P,O,. The X is
Options:

A.dry O,

B. a mixture of O, and N,

C. moist O,

D. O, in the presence of aqueous N aOH

Answer: B

Solution:



Solution:
When phosphorous is burnt in limited supply of air, formation of P,O, occur.

P, + air -P,0,
~P,+30,+N,->P,O,+N,
Nitrogen is used here to retard the further oxidation.

Question 73

Bleaching powder contains a salt of an oxoacid as one of its
components. The anhydride of that oxoacid is

Options:

A.Cl1,0

B. Cl,0,

C.Cl0O,

D. Cl,0q4

Answer: A

Solution:

Solution:

Chemical formula of bleaching powder = Ca(OCl )Cl
Salt of oxoacid is = OCl ™

Here, oxoacid is = H OCl
Anhydride of H OCl is C1,0.

Question 74

Which is the following is correct statement?

Options:

A. Starch is polymer of 2 -glucose

B. Amylose is a component of cellulose

C. Proteins are composed of only one type of amino acid.

D. In cyclic structure of fructose, there are four carbons and one oxygen atom.

Answer: A

Solution:

Solution:

(a) From these given statement, the option (a) is correct and statements (b), (c) and (d) are as following.
(b) Amylose is a component of starch.

(c) Proteins are composed of one or more type of amino acids.

(d) In cyclic structure of fructose, there are six carbons and six oxygen atom.



Question 75

The correct composition of malachite is
Options:
A. CuFeS,

B. CuCO,

C. CuCO,.Cu(OH),
D. Cu(OH),
Answer: C

Solution:

Solution:
The malachite is an ore of copper. The composition of malachite is CuCO, . Cu(OH ),.

Question 76

IUPAC name of the compound

C-H 0 .
' C=0 1s
CH+—CH

CH
Options:
A. ethoxy-methanone
B. ethyl-2-methyl propanoate
C. ethoxy-propanone

D. 2-methyl-ethoxy propanone

Answer: B

Solution:

Solution:

The given compound has ester group as main functional group along with ethyl group, which contain one methyl group at
number 2 -position.

Thus, IUPAC name of the given compound is ethyl-2-methyl propanoate.

Question 77



Which shows highest magnetic moment?
Options:

A. Ccr*t

B. M n**

C. cu**

D. CO**

Answer: B

Solution:

Solution:

Magnetic moment (1) is calculated as follows:
B =vVn(n+2).BM

where, n = number of unpaired electrons.

3d
LT |
It has 4-unpaired electron
MU =444 + 2) = 424 BM
3d

1hr.\m":“l‘“““]

It has 5-unpaired electrons.

(a)Cr? =

B =455+ 3 =+35BM

AT

It has 1-unpaired electron.
. n=1(1+2=v3BM
(d) CO** = 6 + 8 — 2 = 12 electrons.
Thus, has 4 electrons in 2p-subshell with 2-unpaired electron.
cn=v2(2+2) =vV8
Hence, M n?* has highest magnetic moment and option (b) is the correct answer.

(c)Cu”™ =

Question 78

In the Sandmeyer's reaction, =N = N - X group of diazonium salt is
replaced by

Options:

A. halide group

B. nitro group

C. - OH group

D. -NHNH, group

Answer: A

Solution:



Solution:
The Sandmeyer's reaction occurs as follows

X
N=N—X
P : P i
P LIA oo
L‘_\_f__J 4 L'&—f,.
S o
(Benzene diazonium salt) Halo benzene

where, [X = Cl or Br]
Hence, in Sandmeyer reaction,
—N =N —X group is replaced by halide group and option (a) is the correct answer.

Question 79

Which of the following carbohydrates are branched polymer of glucose?
Options:

A. Amylase

B. Amylopectin

C. Cellulose

D. Glycogen

Answer: B

Solution:
Solution:
Amylopectin is a component of starch composed by branched polymer of glucose. Its structure is as follows:
CH,OH CH,0H
H /L H H O H
—( _I ( F '_f,_’;' I H _— ot=link
h ' 4 ¢ 4
| OH } OF I cn al
CH,0H H,0H CH,OH
—C Q }
N ' Ho\
1 K 1 i
-0 O O—N\OH H ) OH H 0-1
Y + } v + '
H F OH
a=link at=hnk
Amylopectin

Hence, (b) is the correct option.

Question 80
Which of the following acid has the lowest pK | value?

Options:

Cl

A.CH, - CH - COOH

B.Cl — CH, - CH, - COOH



C. CCl1 ;,COOH
D. CH CI ,COOH

Answer: C

Solution:

Solution:
Key Point -l groups; if more in number and more close to - COOH group, more is the value of K while + I group if are

more in number and close to - COOH group, decreases the value of K

1
PRk,

a
where, K = acidic ionisation constant.
(a) It has one-(l) group (i.e. Cl ) at C — 2 position.
(b) It has also one (-)I group (i.e. ClI ) at C — 3 position.
(c) It has three (=) I groups (i.e. Cl )at C — 2 position.
(d) It has one (-)I group (i.e. Cl ) at C — 2 position.
Thus, option (c) is the correct answer.

Question 81

Which of the following alcohol is dehydrated most easily by
concentrated H ,SO,?

Options:

A.p-O,NCH ,CH(OH)CH,
B.p-CIC;H ,CH (OH)CH ,
C.p-CH,;0C;H ,CH(OH )CH ,
D. C,H ,CH (OH )CH ,

Answer: C

Solution:

Solution:

O © O ©
r J )
NO, Cl OCH;4

The case of dehydration of alcohol takes place most easily in case (c).
In all cases during dehydration carbocation is formed.
In case (a), carbocation destabilise by N O,(—1I) group hence, dehydration reaction proceed with difficulty.

In case (b) dehydration reaction takes place less difficulty than case (a) because Cl group show (-1) and (+ R) effect.
In case (c) dehydration reaction proceed easily because carbocation is stabilised by OCH ;(+R) group.




Question 82

Which of the carbonyl compound will be most polar?

Options:

Solution:

Solution:
In carbonyl compound the (C = O) bond is polarised due to high electronegativity of O atom relative to C atom, as shown
below:

cLd: «— O
If any electron withdrawing group attached with carbon atom of carbonyl group than polarity increases.

If any electron releasing group attached with carbon atom of carbonyl group than polarity decreases.

Among the given case HCHO doesn't have strong electron releasing group hence it will be most polar. Because in the
absence of strong electron releasing group the bond will more polar than other.

Question 83

The product (C) obtained from sequence of reaction will be

PCl, CeH, NH,NH,
CH ,CH ,COOH »(A)— (B) » (C)
3 2 AlCl, Base, A
Options:
A.
0
g,
{ () }—C—O—OCH,CH;
.\-\.__./' U
B.
P\
(O)) O—CH,CH
N4
C.
o~
{( )»—CH,CH,CH
\—,



Answer: C

Solution:
Solution:
PC |
CH,CH,COOH 2 CH3CH,C—Cl
A i
O
. C—C.H
{ () y—C=N—NH, NNt r ]
o | : )
\\.‘_/--
(B)
Base| A
C,H:
—\ |
N\
{_ '\j,f C—H
= A\

Question 84

Which one of the following is most stable?

Options:
€]
A.CH =C
€]
B. CH 5 = CH 5
€]
C.CH 3~ CH 9
€]
D. CH 3= O
Answer: D
Solution:
Solution:

InCH , — 0°, electronegative atom oxygenO ) is more capable of bearing negative charge than carbon hence is more

stable than the other given option. In general carbon ions increase in stability with increase in the amount of s-character
at the carbonion ion. Higher the s-character, closer the electrons are to the nucleus and lower the energy or greater the
stability.
Hence, the stability order is
CH,-0°>HC=C°>H,C=C°H >H,C-C°H,

50%(sp) 33%(sp?) 25%(sp?)



Question 85

Liquid hydrocarbons can be converted to a mixture of gaseous
hydrocarbons by

Options:

A. oxidation

B. distillation under reduced pressure
C. cracking

D. vaporisation

Answer: C

Solution:

Solution:

Lower hydrocarbon exists in gaseous state while higher ones are in liquid state or solid state.

On cracking or pyrolysis, the hydrocarbon with higher molecular mass gives a mixture of hydrocarbons having lower
molecular mass. Hence, cracking a liquid hydrocarbon can be converted into a mixture of gaseous hydrocarbons.

Question 86

Tautomerism is exhibited by

Options:




Answer: B

Solution:

Solution:
{a)
0
HiC. Il cH,
,i"- S
HiC™ J "CHy

does not have o -hydrogen

(b) +0 20
CHs—CH—N == CH;—CH=N
\.\CI Taulormers I:J”
H._ "
(c) 0
( \]
0
does not have & at ortho and para position so doesn't show tautomerism

(d)
H
|
C=0
A
2
OJ
S

no o hydrogen so doesn't show tautomerism.

Question 87

Most hazardous metal pollutants of automobile exhaust is
Options:

A.Hg

B. Cd

C.Pb

D. Cu

Answer: C
Solution:
Solution:

Lead (Pb) is most hazardous metal pollutants of automobile exhaust.
Hence, option (c) is correct.




Question 838

The wavelength associated with a golf ball weighing 200g and moving
with a speed of 5m / h is of the order

Options:

A. 107 m
B. 107 %°m
C.1073m
D. 10" *m

Answer: C

Solution:

Solution:

Given value,

Weight of a golf ball = 200g

. . _ _ 5 __5
Moving with speed =5m/h = 60 %60 — 3600

From de-Broglie equation; A = D
mv

m/ sec

Here, h is proportionality constant of plank constant = 6.626 x 10™**kgm?s™*

6.626 x 10734

-3 5
200 x 107° x 3600

Wavelength,A =

m / sec

_ 6.62x 3600 x 10~**
1000 x 1072

Order of wavelength = 1073’m
Hence, option (c) is correct.

Question 89

Silicones are

Options:

A. organometallic compound

B. compounds obtained from silica

C. compounds obtained by hydrolysis of organo chloro silance
D. macromolecules prepared from silicates

Answer: C
Solution:
Solution:

Silicones are polymers that include any synthetic compound made up of repeating units of siloxane. Silicones compound
obtained by hydrolysis of organo chloro silane.



s + 2HOH— HO—Si—OH

Question 90

10% solution of urea is isotonic with 6% solution of nonvolatile solute '
x'. What will be the atomic mass of solute ' x° ?

Options:

A. 6g mol -1
B. 60g mol ~*
C. 36g mol !

D. 32g mol ~*

Answer: C

Solution:

Solution:
Given value,
Solution of urea = 10%
Solution of non-volatile solute ' X" = 6%
"' Isotonic solution has the same osmotic pressure and hence the same concentration in the solution. We know that,
osmotic pressure
(m) = CRT
here, Rand T are constant
VI = I
~C,RT, = C,RT,
10% solution of urea = 6% of solution of ' x’
10 6 .
100 x 60 — 100 X x (Molecular weight of urea = 60 )
X =6 x 6 = 36gmol ~*
Hence, the atomic mass of solute ' x’ is 36gmol ~*.

Question 91

Which is the correct order of size of O, 02_, F and F ?
Options:

A.0O> " >0>F >F

B.O>0*">F >F~

C.0) " >F " >F >0

D.O>”>F " >0>F

Answer: D



Solution:

Solution:
Radii of anion is more than neutral element. Here, O~2 has 10e” and F has 10e~ for isoelectronic species radius

. e .
InCreases as ? ratio increases.

..n-2€ _ 10
NO) p_8
-e _ 10
P 9

So, radius order is 0>~ > F .
On moving left to right in a period, effective nuclear charge increases as radius decreases. So, order of size is
0’ >F >0>F

Question 92

Covalent molecules are usually held in a crystal structure by
Options:

A. dipole-dipole attraction

B. electrostatic attraction

C. van der Waals' attraction

D. hydrogen bond

Answer: C
Solution:
Solution:

Covalent molecules are usually held in a crystal structure by van der Waals' attraction.
(London forces, dipole-dipole interactions, dispersion).

Question 93

The normal dehydrating agent, used in a laboratory is
Options:

A. M gCO,

B. CaF ,

C.NacCl
D. CaCl )

Answer: D

Solution:



Solution:
The most desirable dehydrating agents that can be used for commercial dehydration purposes. The normal dehydrating
agent, used in a laboratory is CaCl ,,.

Question 94

B,H ; reacts with (CH ;);N to produce
Options:

A.BH ;"N 7(CH,),

B.B,H "N "(CH,),CH,.BH,

C.(CH,);N"BH,

D. BH,N *(CH ,),CH ,BH,

Answer: C

Solution:

Solution:
When B,H ; reacts with (CH ;);N ;

+
2(CH;3);N + B,Hy —» 2(CH,;);NBH,
Trimethyl amine Diborane Complex

+
in this reaction trimethyl amine, reacts readily with diborane and form a 2(CH ;);N BH ; complex.
Hence, option (c) is correct.

Question 95

What is ‘A' in the following reaction

CH,—CH==CH,
-
| J + HCl—A
Options:
A.
CH,—CH==CH
- 9
v ‘.:"\-.\.\
I )
P
B.



CH,—CH—CH

“/L:.ﬁ;.] Cl
“‘x_f’/
D.
L|:
CH—CH.,—CH;4
[__,g
9
N
Answer: C
Solution:
Solution:
CH,—CH=LCH, CH,—CH—CH,

32\‘ Electrophilic ~ail.
[ ﬂ + HCI » E |
::_::r‘( Acamon ‘H,:-:"’/_.

Anti-addition | C

-
Hence, option (c) is correct.

Question 96

The number of structural isomers for C.H ,, is
Options:

A 3

B. 4

C.5

D. o

Answer: C

Solution:

Solution:

Structural isomers of C;H
1.CH,-CH,-CH,-CH,-CH,-CH
2.CH,-CH -CH,-CH, -CH,

|
CH,

3



3.CH,-CH,-CH -CH, -CH

3
|

CH,
4.CH,-CH -CH -CH,
| |
CH, CH,
CH,

|
5.CH,-CH,- ¢ —CH

|
CH,

Hence, option (c) is correct.

3

Question 97

Find the major product (Considering E as the electrophile) when the

following substrate is subjected to electrophilic aromatic substitution.
O

/~\ | £~

*\(:jlf »—C—o0 _<\/ b

S

Options:
A.
5 E
~\ |
f'r & \\\\ /.-’
\_(JJ,/ C—0— \.)J
| S -y
B.
O
o\ L|‘—" J—fC'\'
(O)—<—0<0)
/
C.
I
/~\ | /~\
(( ;I>—L —0—~<())—¢
=/ —/
D.
T
/~\ 1 S\
\O ;_(_;_LJ—"\.\I\ ))

Answer: C

Solution:

Solution:
Aromatic compounds and it's derivatives slow electrophilic substitution reaction and electrophile attack of para group due
to less hindrance

0

~— S\
(: :::)\}- C—0—~ () )¢
i \—/



Question 938

The second order Bragg-diffraction of X-rays with wavelength of 2.00A
from a set of parallel planes in a crystal occurs at 60°. The distance
between the scattering planes in the crystal is

Options:
A.5.75A
B. 2.00A
C. 4.00A
D. 2.30A

Answer: D

Solution:

Solution:

Given,

Wavelength (A) = 2A

V3

Angle (sinB) = 60° = sin 60° = -

From Bragg equation;
A =2d sinb
2A

distance,d = ————
2xvV3/2

2
d == =1.154A
V3

distance between the scattering planes in a crystal = 2 =2 x 1.154A
=2.30A

Question 99

Gold sol is not

Options:

A. a macromolecular colloid
B. a lyophobic colloid

C. a multimolecular colloid
D. negatively charged colloid

Answer: C

Solution:

Solution:

Gold sol or colloidal gold is a sol or colloidal suspension of nanoparticles of gold in a fluid, usually water.

These are macromolecular and lyophobic colloid. Gold sol is a negatively charged colloid and nanomolecular colloid.
Hence, option (c) is correct.



Question 100

Carbon monoxide forms volatile compound with
Options:

A. Ni

B. Cu

C. Al

D. Si

Answer: A

Solution:

Solution:
Nickel (Ni) on heating in a stream of carbon monoxide forms a volatile complex, that is nickel tetracarbonyl.

. 330 — 350K .
Ni + HCO > [Ni(CO),]
Nickel Carbon monoxide

Nickel tetracarbonyl (volatilecompound)

Question 101

Mathematics
If the parabola y = —x” — 2x + k, touches the parabola y = —%xz - 4x + 3,

then the value of k is
Options:

A1l

B. 2

C.3

D.4

Answer: A

Solution:

Solution:
Let the parabolay = —x* — 2x + k and the parabolay = —%x2 — 4x + 3 touches the point P(x,, y,)

Now,y=—x2—2x+k

dy _ .
Ix )(leyl) =—2X, =2 ... (i)
andy=—%x2—4x+3
dy) - -

dx)_ x—4



dy "
—L =x,—4.... ii
dX)(xl,yl) 1 (if

Since, parabola touches of (x;, y;).
.. Slope of their tangents are equal
-2, —-2=-x,—-4

SXy =2

%xlz —4x, + 3

we gety, = —%(2)2 _4(2)+3=-7

put the value of x, iny; = —

Ly = _X12 - 2X1 +k
7 =-4-4+k

Question 102

If f (x) = - and g(x) = ¥=}, then the domain of (fog) (x) is

x—1 x+17

Options:

A {xeR|x= -1}
B.{xeR|x=1}
C.{xeR|x=1,-1}
D.{xeR|x=#0,-1,1}

Answer: A
Solution:
Solution:
We have,

1 _x—-1
f(x) = — and g(x) = T

_ _ 1
(fog)(x) = £(gx)) = ooy
__ 1 _
F(g00) = g x = -1
x+1
flgix) = XEL x = -1

.. Domain of (fog )(x) = R—-{—-1}i.e.
{xeR:x# -1}

Question 103

If x = 3 — 2v2, then the value of vx — L is
Options:

A.V2

B. —V2

C.1



D. -2
Answer: D

Solution:

Solution:
We have,
Xx=3-2vV2
X = (V2 — 1)
Vx =v2 -1
1_ 1
Vx V2 -1
VR (V2 1) (W2 1) = =2
Vx

=v2 +1

Question 104

Let z = x+ iy be a complex number satisfying the following equation
|z - (2 +1i)| = | Re(z) — 4|
Which of the following options describes the above equation?

Options:
Ay=1%2V3-x
B.y=2+V3-x
C.y=1+3vV2—-x
D.y=3+xv2—x
Answer: A

Solution:

Solution:

We have,

z =X+1iy

and |z — (2 +i)] = | Re(z) — 4|
=>x+iy—2—i| = | x—4|

= |(x—-2)+(y—-1il = |x—4]
= (x—2)7+(y-1)=(x-4)
ﬁx2—4x+4+y2—2y+1 =x*-8x+16
>y?—2y+1=12-4x

= (y—1)? =12 - 4x
s2y—1=+xV12 —4x
sy=1+2V3-x

Question 105

Let z = x+ iy be a complex number. The equation arg ( Z; . ) =

AN

represents



Options:

A.X2+x+y+y2=0
B.XZ—X+y+y2=0
C.X2+x—y+y2=0
D.X2+X+y—y2=0

Answer: A

Solution:
Solution:
We have,
_ . z+1) _ 1o
z—x+1yandarg(—Z )—4
...z+1=x+iy+1 _ ((x+1) +iy)(x — iy)
z X + iy x* +y?
=>z+1=Xz+x+y2+(xy—xy—y)i
VA X2+y2
_x2+y2+x—yi
- 2 2
X +y
. z+1 -1 -y I
s.arg = tan (—) = —
( z ) X’ +y*+x 4
=y =tans =1
X +y: +x

=>X2+y2+x+y=0

Question 106

10
The imaginary part of ( T+ ) is
Options:

A. 0

1
B. 35

1
C.33

1
D.§

Answer: D
Solution:

Solution:
We have,



1 5. 1.
Fx21—3—1

- Imagi _1
- Imaginary part = 35

Question 107

Let x be an n x 1 matrix. Let O and I be the zero, and identity matrices

of order n, respectively. Define P = —X_ s the transpose of x.

XTX

Then, which of the following options is always correct?
Options:

A.PP-P=0

B.P°’—P =1

C.PP+P=0

D.PP+P=1

Answer: C

Solution:

Solution:
Since it is given that

X X
=>x! XP=—xx"
On applying transpose both sides, we get
PTxTx = —x"x
S>PT+1I)x'x=0
=PT+1 =0
2Pl =—-1=2P=-I{"1T =1}
soP’+P=1-1=0
>P’+P=0

Question 108

Let P be a 2 x 2 matrix such that [10]P = —%[11] and [01]P = ;—5[—11]If

O and I denote the zero and identity matrices of order 2 respectively,
then which of the following options is correct?

Options:

A PP-P°+P*+P>=0
B.P®+P°—P*+ P2 =1
C.P®+P%+P*—P? =2I

D.PP—pPl—pPt—_pP2=0



Answer: C

Solution:

Solution:
ab ]

Let P = [
c d

Given,
1

~[10]P = —==[11

[10] \/2[ ]

ab 1 -1

(10} c d V2 V2
[—_1—_1
V2 V2
and [01]P = %[—11]

[ab] =

P2 =1
P*=1=p°=p®
PP+PO+P —P2 =1 41 +1 -1 =2I

Question 109

If det 24 9 = 0, then the values of t are

N =

O

—_

N
N|+—

1
D.1, 2, -3

Answer: D

Solution:



Solution:

We have,
11 2

[ 2 4 9 ] =0
t t* 1+t

514 +42-9t) — 12 +2t3 - 9t) +2(2t2 —4t) = 0
S4+483-92 -2 -2+ 9t +4t2 -8t =0

5288 -5t°+t+2=0

SE-DE-2)2t+1)=0

- _1
=2t=1, 2, 5

Question 110

Let x*> + ax + B = 0 be the equation whose roots are the negatives of the
roots of x> + 7x — 2 = 0, then the value of a + B is

Options:
A. 5

B. -5

C.9

D. -9
Answer: D

Solution:

Solution:

We have,

x> + ax + B = 0 be the equation whose roots are the negative of the roots of x>+ 7x —2 = 0
La=-—-7

andp =-2

a+pB=(=7)+(=-2)=-9

Question 111

If the roots of 4k* — (5k + 1)x + 5k = 0 differ by unity, then the sum of all
possible values of k is

Options:
11
A. =

B.

—
a3



Answer: D

Solution:

Solution:
Some error in question4k? — (5k 4+ 1)x + 5k = 0

let a, B be roots
thena-p =1

we know In a standard Quadratic Equation ax* + bx + ¢ = 0

then sum of roots = —g

products of roots = g

Similarly
_b5k+1
a+p= )
_ 5k
op = 7
=|la=B] =1
=>((x—B)2=1
ol +pi-2ap =1
>(a+pB)2-4ap =1
5k + 12 5k _
( ] ) —ax3E =1

4
(5k +1)° 20k _

16 4
25k +1+10k—80k—16=0
25k* — 70k — 15 =0
(5k+ 1)(k—3) =0

Possible values of k = 3, k = —%
sum = 3 + ( 5 =

Question 112

Let a,, a,, a5, .... be an arithmetic progression with non-zero common

difference. It is given that 11224 a; = 63 and a, = 7 for some k. Then the
value of k is

Options:
A.6
B.7
C.8
D.9

Answer: C

Solution:

Solution:
Given, a,, a,, ag, ..... be an arithmetic progression



a,+a,+a;+..... .an=%(a1+an)
12

2 a, =63

i=4
=a,+a;,+ag+....+a, =63
= (a, +a,,) = 63
=a,+ta,=14

=2a+3d +a+11d =14
=2a+14d =14

=sa+7d =7
=2a,=7=k=38

Question 113

Let S be the set of all right angled triangles with integer sides forming
consecutive terms of an arithmetic progression. The number of
triangles in S with perimeter less than 30 is

Options:
A. 0
B.1
C.2
D.3

Answer: C

Solution:

Solution:

Let the side of right angled triangles are
X, x+1,x+2

Ax+2)P2 = x+1)2+ (x)°

S+ 4Ax+4 =x2+2x+ 1 + x°
>x2-2x-3=0

=2(x—-3)(x+1)=0

=2x=3,x# -1

Perimeter of triangle = 3x+ 3

3x+3 <30

x+1<10

x<9

The possible triangle whose sides are
(3, 4, 5), (6, 8, 10)

.. Two triangles are possible.

Question 114

It is given that lim% = 2. Thenthe value of |a|+ | b| is

x=0
Options:

Al



B. 2
C.3
D. 4

Answer: D

Solution:

Solution:
We have,
ax

lim& —BX=1_,

x -0 X

Apply L, Hospital's rule, we get

limiaeaX —b

x-0 2x

~a—-b=0

Again apply L, Hospital's rule, we get
aZeaX

lim

x-0 2

»a’=4

=a=*x2

Sb=+2

la|+ |b| =2+2=4

=2

Question 115

The sum of intercepts on the axes of the tangent to the curve vx + vy = 3
at (4, 1) is

Options:
A. 3
B.5
C.7
D.9

Answer: D

Solution:

Solution:

Given, curve,

VX +Vy =3

On differentiating with respect to x, we get
1 + 1 dy _ 0

2vx 2vydx
dy _ _ ¥y
dx  vx
T _
( wn- va_ 2 Ur=dyi=il

Equatlon of tangent of curve at (4, 1)

-1
y—1= 5 —(x—4)



ﬁx+2y=6=~o%+%=

Sum of intercept 6+ 3 =9

Question 116

If f(x) = (x — 1)%(x + 1)3, then the function f has

Options:

Uil =

A. a local maximum at x =

B. a local minimum at x =

ull=

C. alocal minimum atx = —1
D. a local maximum atx = —1

Answer: A

Solution:

Solution:
We have,
f(x) =(x—1)2%x+1)>°
f'(x)=2(x-1)(x+1)°+3x-1)*x+1)?
=f(x)=(x—1)(x+ 1)*[2x+2 +3x — 3]
=f(x) = (x— 1)(x + 1)*(5x — 1)
For maxima or minima put f'(x) = 0
Ax-1)(x+1)25x—-1)=0

1
>x=-1, 5 1
f'"(x) = (x+ 1)?’6Gx— 1) + 2(x — 1)
(x+1)(5x—1) + 5(x — 1)(x + 1)?

f"(-1)=0
f"(1)=16>0
W(1) _ =144

f (5)——25 <0

~f(x) has local maxima atx =

gl

Question 117

If the function

X+ 2; ifx<?2
f(X)= ax’ +bx +3; if2=x<3
2x+a+Db; ifx=3

is continuous, then the value of (a2 + bz) is

Options:

1
A.§



W=

C.

o=

D.

Ol

Answer: A

Solution:
Solution:
We have,
X+ 2; ifx<?2
f(x) = { ax’+bx+3; if2=x<3
2x+a+b; ifx=3
is continuous.
S lim £ (x) = lim £ (x)
x> 2" x -2

=>2+4+2=4a+2b+3=4a+2b=1..... (i)
and lim f(x) = lim f (x)
x- 3" x- 3"

=29a+3b+3=6+a+b

Question 118

Suppose f is differentiable function such that f (g(x)) = x> and
f'(x) = 1 + (f(x))? then the value of g'(2) is

Options:

1
A.—7

—_

IS

B.

—_
~

|wo

C.

—_
~

[

D.

—_
~

Answer: D

Solution:

Solution:

We have, f(g(x) = x

S f(gx) . gi(x) = 2x
, o 2x ., _ 2X oy _ 2

g'(x) = Flg®)’ (x) To o) (£ (G0 [Vf(x) =1+ (f(x))7]

2.



(x) =

9 1+ x*
oA 4
92 =1316~ 17

Question 119

The area bounded by the graphs of functions f (x) = x* - 2% and
g(x) = 2x° is

Options:

A 12

B 124

Solution:

Solution:

We have,

f(x)=x*—2x* ... (i)

g(x) = 2x% ........ (ii)

The intersection point of f (x) and g(x) are (0, 0) (2, 8) and (-2, 8)

\I |'

Area of shaded region

2
= 2£(g(x) - f(x))dx
2
=2[(2x* = x*+ 2x%)d x
0
2
=2[(4x* —xhdx
0
o4 ¥°1% _ (32 32
Z[T—F]O 2(F-%
128
15

Question 120

If the line y = b divides the region bounded by the curves y = x> and
y = 9 into regions o. equal area, then the value of b is



Options:

A2
B. >
C. L
D.- L
Answer: D

Solution:

Solution:
Given curve,

y=9

\ 0,9 A
-\( ¥ b
— X O0IA S
A
N, /
] YK
y = le y = b’ y =
A =A

Question 121

If [y] denotes the greatest integer less than or equal to y for all y € R,
. 13/2 — N

then the value of the integral | [vx]ldxis

Options:

A. 8

B.9

C.10

D. 11

Answer: A

Solution:



Solution:
13/2
LetI = [ [vxldx
172
1 4 13/2
=] = [ 0dx+[dx+ [ 2dx
1/2 1 1

0, 0<x<1
Vx| = 1, 1<x<4

2, 4<x<9
S1=0+(4-1)+2 12—3—4)
=] =34+5=8

Question 122

If] =1 —1 __dx, then izé_d x equals

n/6 VCOSX + Vsinx vcosx + Vsinx

Options:

AL

oA

B.

wlH
—

C.1j

AN

D. oJ

Answer: C

Solution:

Solution:
We have,
Hj‘.?) 1

= —_—dx

] n/6VCcosx + vVsinx
m/3 x

Letl = —_—  dx
n{s vcosx + Vsinx

b b
On applying [f(x) = [f(a+ b —x)dx
a a

/3 %+%—X
I =H{6 \/COS(E+E—X) + \v/sin(5+5—x):lx
3 6 3 6

3 p/2-x

n/6vVsinx + vcosx

n/3 H/2
SV S

n/6Vsinx + vcosx

21 =%J

I=

21 =

Question 123



The differential equations representing a family of circles having centre
on the Y-axis and radius 4 is

Options:

E. None of Above

Answer: E

Solution:

Solution:

Let Center of Circle is C : (0, K) , Any point on it P(X, Y ) and Given Radius of Circle R = 4
Then Equation of circle becomes after applying distance formula

(X =0+ (Y —K)*=16...... (i)

Now d.w.r.t X of equation (i)

2X +2(Y -K)Y =0

_ry = (=X) .
(Y —K) ¥y (i)
From Eq. (i) and (ii) we have get,
2 (=X)1%_

(XY)?+X? = (4Y )%: Represents the family of circles whose center (0, K) lies
on Y-axis and Radius is 4.

Question 124

If y(x) satisfies equations (1 + x°)&+ 2xy — 4x” = 0 and y(0) = 0, then
y(1) is

Options:

A.

wIN

B.1

C.

Wk

5
D. 3
Answer: A

Solution:



Solution:
We have,

(1 +X2)%+ 2xy—4x2 =0

2

4y, 2xy _ 4x7

dx 1 +x* 1+4%°
This is linear differential equation

2x
2dx 2

2ILF =e L+x7 =0+ =1 442
Solution of given differential equation is
y(1 +x%) = [4x*d x

3
i+ =2 1 ¢

3
putx =0,y =0, we get
C=
3
2y _ 2X
y(l +x%) = 3
- =2
putx—l,y—3
=2
y(l)—3

Question 125

If y(x) satisfies equations (1 + e*)3! + ye*

maximum value of y(x) is
Options:

Al

B.2

C.3

D.4

Answer: A

Solution:

Solution:
Given,

xd_y X _
(1+e)dx+ye =1

dy , ye* _ 1

dx  1+e* 146"

This is a linear differential equation is
ex dx X

~IF =e 1+6&* =gloglt+e)

=1+e¢"

Solution of given differential equation is

y(1+e*)=[dx

y(l+e")=x+C

. _ _ 3
putting x = 1,y——1+e,we get
C=2
_X+2
1+¢e*

Maximum valueofy=1atx =0

=1 and y(1) =

_3
1+¢e’

then



Question 126

The equation 6x° + Xy — 12y2 — 13x + 6y +6 = 0 represents

Options:

A. a pair of straight lines through the origin

B. a pair of perpendicular straight lines

C. a pair of parallel straight lines

D. a pair of straight lines not passing through the origin, neither parallel nor perpendicular

Answer: D

Solution:

Solution:
We have,
6x° + xy — 12y° — 13x + 6y +6 = 0

Here,a=6,h=%,b=—12

__13
g 2
f=3,c=6

"a+b=6-12=-6=0

- A pair of line is not perpendicular and ~'h® = ab

.. Pair of line is not parallel

Hence, pair of straight line is not passing through origin, neither parallel nor perpendicular.

Question 127

The normal at the point (2, 3) to the circle x* + y2 -2x-4y+3=0

intersects the circle x*> + y* = 1 at points P and Q. The area of the circle
with PQ as diameter is

Options:

A.

NI

Answer: A
Solution:
Solution:

Given circle,
x> +y* — 2x — 4y + 3 = 0 having



Centre (1, 2)
Equation of normal of circle at (2, 3) is

_3-2,
y 3—2_1(X 2)
y—3=x—-2

=2x—-y+1=0..... (i)

Normal of circle intersect the circle
4+yi=1.... (ii)

From Egs. (i) and (ii)

x° + (x + 1)2 =1
CHx+2x+1=1

2x° +2x =0

2x(x+1)=0

x=0, -1

On putting the value of x in Eq. (i), we get
y=10

P(0, 1), Q(-1, 0)

PQ = {(1)*+(1)* =v2

Radius of circle = ‘/72
ircle = V_f)z _n
Area of circle = n( 5 =5

Question 128

The circles x° + yz + kx + 4y = 20 and x> + y2 + 6x — 8y + 10 = O intersect
orthogonally. Also circles x> + y2 -p(x-y)+1=0

andp(x’® + yz) + x —y =1 intersect orthogonally.

Then, k / p equals

Options:

1
A. 7

B.

N| =

C.2
D. 4
Answer: C

Solution:

Solution:

Given, circle x* + y* + kx +4y = 20 and x* + y* + 6x — 8y + 10 = 0 intersect orthogonally
223)% +2(-2)2) = -20+10

=23k—-16=-10

=2k =2

Also, x* + y2 —-px+py+1=0and p(x2 + y2) + x —y = 1 intersect orthogonally

22 (&) +2(2) -] -1-2

—1-1_,_1
=2-1=1 =P 5

k/p: =4

N~ N



Question 129

The common tangent to the parabolas yz = 32x and x°* = 108y intersects
the coordinate axes at points P and Q, respectively. Then, length of PQ
is

Options:
A.2V13
B. 3vV13
C.5V13
D. 6vV13
Answer: D
Solution:
Solution:
Equation of tangent of parabola
y2 = 32x having slope m is y = mx + % ....... (i)
Equation of tangent of parabola
x* = 108y having slope m is y = mx — 27m?” ....... (ii)
Egs. (i) and (ii) are identical
8 -27m*=m = _2
m 3
Equation of common tangent of parabola is
= 2x-12
Y=73

=22x+3y+36=0
~.P(=18, 0) and Q(0, —12)

PQ = {(18)* + (12)® = V468 = 6v13

Question 130

Tangent to the ellipse XZZ + y2 = 1 at the point P ( V2, vl_i ) touches a circle
x> + y2 = r? at the point Q. Then the length of PQ is

Options:

-

A.

<
—_
o

e

B.

<
—_
(=)

|~

C.

<
—_
o

—_
—_

D.

<
—_
o

Answer: B



Solution:

Solution:
2

Equation of tangent of ellipse XZ +y*=1atP ( V2, \/1—5) is
V2X |y =
—~ 4+ L =1=2x+2y-2v2 =0
VNG y
This is also tangent of circle x* + y* = r*
x+2y-212=0  Qn, k)

t

P(v2, 1 \.7':-\‘\\// ‘\\
% r

r'(-’.
.
-~

I“:Jﬂl:@
Vi+4 V5
PQ = {OP*-0Q* = {OP* - 1*

ro= | [ 5) - [22)

Question 131

If the line 3x + 4y = 7 is a normal at a point P = (x,, y,) of the hyperbola
3x° — 4y2 = 1,then the distance of P from the origin is

Options:

V319
A =5

B. V337

<
PN
DN
S

Solution:

Solution:

Equation of normal of the hyperbola

3x* —4y* =1 at

X, 3 g (i)

X3 N

Also, normal at P(x,, y;) is 3x +4y = 7 ...... (ii)
Egs. (i) and (ii) are identical

.4 3 _7

B T ay, 7



w

ﬁx—é =
17317

n(4 3
p(43)
Distance from P to origin

V(5 +3)

16 9 _ V337
9 "16 12

Question 132

Let p, q, r be all distinct real numbers and the vectors
pi+pli +(1+pdk qi +¢%1 + (1 +g®)kand ri + r?] + (1 + 3)k are
coplanar. Then, pqr equals

Options:
A 2

B.1

C.-1

D. -2
Answer: C

Solution:

Solution:
We have,

p/i\ + pzj\ +(1+ p3)/1;, q/i\ + q23\ + (1 + q3)/1; and rli\ + rzﬁ\ + (1 + 3)/1; are coplanar.

p p° 1+p°
qq 1+q° | =0
r 141
p p° 1 p p> p°
r v 1 r e r
2 1 pp°
= 21 | +par | 1 q ¢ | =0
2 1rr
p p° 1
=>(1+par) | q g* 1 =0
rr2 1

=>1+pqr=0=pqr=-1

Question 133



Let a, b, c be three unit vectors such thatb X (c x a) = % If a and c are

non-parallel, then the angles which b makes with ¢ and a are
respectively

Options:

A. 30° and 60°
B. 60° and 45°
C. 30° and 90°
D. 90° and 60°

Answer: D

Solution:
Solution:
We have,

=C
bx(cxa)= 5
and |a| = | = | =1

[b|=]|c
Now,bx(cxa)=%

=>(b.a)c—(b.c)a=%

=>b.a=%andb.c=0

. Angle between b and ¢ = 90° and angle between b and a is 60°.

Question 134

Leta=—-i+)and b =i+ 3j. Then, angle between the vectors 4a + b and
(7b —a) is

Options:

A. 30°

B. 45°

C. 60°

D. 90°

Answer: B

Solution:

Solution:

We have

a=—-i+jandb=1i+3]j
sa+b=4l-7+7)+(T+37) =31 +7]

%(7b—a)=%(7/i\+213\+,i\—3\) =27 +5]



Angle between 4a + b and %(7b —a)

(37 +77). (27 +57)
VO + 49V4 + 25

~6+35 _ 29 _ 1

V58V29  29v2 V2

i.e, cosO =

cosO =

0 = 45°

Question 135

Let a and b be two vectors with |a| =13, | b | =19 and |a — b| = 22. The
value of |a + b| is

Options:
A. 16
B. 18
C. 20
D. 24

Answer: D

Solution:

Solution:

Given,

laj =13, |b| =19 and |a—b| = 22
la+bl*+|a-b|* =2[|a* + | b|?]

la +b|* + (22)? = 2(13% + 199

la +Db|* =2(169 + 361) —484 = |a+ b |* =576
la+b| = V576 = 24

Question 136

The value of 20! + 2- + 22 + ..., + 0 is
Options:

A. 20!°'C,,

B. 21!1°°C,

C. 20!°'C,,

D. 21!°'C,,

Answer: C

Solution:



Solution:

We have,
211 221 60!
| il o -
20! + 11 + o + ... + 201
211 221 60!
= | = il -
20'[]'+ 20!1!*'20!2!+"“'+40!20!]

=20![*'C, +*'C, + **C, + ... + °°C, ]
22 22 60 N

= 20![61(:1 +%C, + o +%°C, 1 [-"C, _

=20![>"'C,,1 = 20!.”°C,,

) +nCr — n+1Cr]

Question 137

The ratio of coefficients of 9 th and 7 th terms in the expansion of
(1 +x)"is 9: 7. Then, the coefficient of 4 th term is

Options:
A. 395
B. 455
C. 530
D. 645

Answer: B

Solution:

Solution:
We have, (1 + x)*
Ty ="Cgx’
T, ="Cxx’

Given,"Cg:"Cq=9:7 =2—2 =

_n6!n-6)! _9
8!(n—8)ln! 7
m—-6)n-7)_9
8x7 ~ 7
>(n-6)(n—7)=9x8
sn =15
Coefficient of 4 th term of (1 + x)*°

15~ _ 15! _
C3"3!12!"455

Question 138
Six balls are placed randomly into six cells. Then the probability that
exactly one cell remains empty is

Options:

29
A. 216

35
B. 216



C. 25

D. 3L
Answer: C
Solution:
Solution:

Six balls are placed randomly into six cells Total number of outcomes = 6°
Number of ways exactly one cells remain empty is

6 x5 6! _ _

1 X C4><§ =6 x5 x 3600 = 10800
; 10800 _ 25

Required probability = o =308

Question 139

A pair of fair dice is tossed repeatedly until a sum of four or an odd sum
appears. Then, the probability that a sum of four appears first is

Options:

A.

W=

B.

SIS

C.

colw

1
D.7

Answer: D

Solution:

Solution:
The number of result of pair of dice which sum of 4 is 3 . The number of result of a pair of dice which odd sum is 18 .
3 3 1

The probability the sum 4 appear before the odd sum is = 3318-21-7

Question 140

Let A and B be two events with P(A€) = 0.55,P(B) = 0.36, (A u B) = 0.60.
Then P(A | B) is

Options:

1
A'Z



3
B.§

1
C.3

5
D. 8
Answer: B

Solution:

Solution:

Given,

P(A’) = 0.55, P(B) = 0.36, P(Au B) = 0.60
P(AnB’) = P(A) — P(A nB)

= P(A) — [P(A) + P(B) + P(A u B)]

= P(A U B) - P(B)
= 0.60 — 0.36 = 0.24

,_P(ANB) _ 024 _024_3
PATE) = "pm) 1-036 064 8

Question 141

Rural and urban students are equally likely to get admission in a
college. If 100 students get admission, then the probability that more
rural students get admission than urban students, is

Options:
1119900
A (1) P,

5 (1),

)100

c.1- (1

D1~ () 7cy)

Answer: D

100
C50

Solution:

Solution:
We have,

_ 1421
n=100,p= oL q 5
Required probability

100 100 100

p(r > 50) = 1%C;, (£ ) + 1%, (1) T+ 10 C (5]
100

_ 1) (100C51 + 100C52+ 100C100)

ST NCY N
RS
—

[=)

o
S
o
(=}

(o)1
(=)
—



Question 142

The value of sin 20°sin40° sin 80° equals

Options:

<,
Wl

A =

B.

~[S)

°°|§|

C.

D.

o)l

Answer: C

Solution:

Solution:

We have, sin 20°sin40° sin 80°

= sin20°sin(60° — 20°) sin(60° + 20°)
1 . oy _ Sin60° _ V3
Zsm3(20 ) = 1 =3

Question 143

The sum of all solutions of the equation cos30 = sin20 in the interval
[-5.5] s

Options:

A —

(S0 )=

B.

wlid

C.

AN

D. 3O
Answer: A

Solution:

Solution:

We have, cos36 =sin260
=4c0s°0 — 3cosB = 2sinBcosO
=4c0s’0 — 3 = 2sin6 or cos6 = 0
=4(1 — sin’0) — 3 = 2sin®



I _1
oro ==, 5

2
Now, 4sin®0 + 2sin€ — 1 = 0
Ssin® = -2 20
8
. —1++5
=>sm9——_4 ~
:>sin9=\/5_1and sin9=M
4 4
_ I _ =31
61—10 andez——10
I 3m o
:91+92—E E— g

Question 144

In AABC, 4B = 90° and perpendicular from B on AC intersects it at D. If
AC = 4BD, then the smallest angle of AABC is

Options:

II
A. 15

I
B'§

II
C.5

II
D.z

Answer: A

Solution:

Solution:
Given, In AABC

B

f’\
A\

s

/ \

.\
A

£LB =90°

BD is perpendicular on AC
AC =4BD

In AABD

AD = BDcotA
In ABDC

BD
= tanC = D
CD = BDcotC ........ (ii)

From Egs. (i) and (ii)

AD + CD = BD(cotA + cotC)
AD + CD = BD(cotA + cotC)



AC = BD cotA+cot(%—A)) [va+c=

4BD = BD(cotA + tanA)
_ CcoSA | sinA

sinA  cosA

_ 1

" sinAcosA

_ 1

~ 2sinAcosA

=sin2A = %

= 2A = 30°, 150°

= A =15°, 75°

= Hence, C = 75°, 15°

.. Smallest angle is 15° or, %

I
2

=2

Question 145

A solution of the equation tan"'2x + tan"!3x = 7 is
Options:
Al
1
B. 3
1
C. 5
1
D. 3
Answer: D
Solution:
Solution:
We have,
tan™!'2x + tan"!3x = %
-1[{2x+3x) _1
= tan (—1—6x2) =2
5x I
= = tan —
1 — 6x° 4
- 5x _
1 — 6x°

=6x°+5x—1=0
=>6Bx—-1)x+1)=0
=>X=l

6
[x must be positive]

Question 146

The angle of elevation from a window to the top of a flag is 60° and the
angle of depression to the base of the flag is 30°. The horizontal
distance of the window from the flag is 6m. Then, the height of the flag



is

Options:

A. 2V3m

B. 4V3m

C. 8V3m

D. 16vV3m
Answer: C
Solution:

Solution:
Let AB = height of flag

E 6m A
In ABDC
o — BD
tan 60 __CD
BD = 6v3
In AACD,
° = @ = i
tan30° = ch = AD 3
Height of flag = BD + AD = 6v3 + %
=6vV3 + 2v3 = 8V3m

Question 147

A car travels 200km is 2h and travels 240km in next 3h. If the
acceleration is constant, then the distance it will travel in the next one
hour, is

Options:
A. 48km
B. 64km
C. 72km
D. 84km

Answer: D



Solution:

Solution:

Let u and a are initial velocity and acceleration of cars, respectively.
LS =ut+ %at2

s=200,t=2

200=2u+2a=u+a=100....... (i)

_ 1 2
S, +8,= u(t1 + t2) + —a(t1 + tz)

s, = 200, s, = 240, t12= 2,t,=3

440 = 5u+zzﬁ=>10u+25a=880 ....... (ii)
From Egs. (i) and (ii), we getu = 108,a = —8
s, +8,+s,=ult, +t, +t;) +%a(t1 +t, +t,)°

t,=2,t,=3,t,=1,5 =200, s, =240, s, = ?
440 + 5, = 108(6) - 3(6)’
s, = 648 — 144 — 440 = 84km

Question 148

A ball is thrown vertically upwards. It is at the same height h after 10s
and 20s. Then the value of h is ( assume g = 9.8m / s%)

Options:
A. 270m
B. 360m
C. 490m
D. 980m

Answer: D

Solution:

Solution:

h=ut+ %gt2
t=10,u=u,g=-9.8

h=10u— 9.8(2100)
t=20,u=u,g=-9.8

h = 20u - 2:8400)

Since height are equal

210u - 22(100) = 20u - 22(400)
u =147

h = 10(147) — 9—;3(100) = 980m

Question 149



Two forces P and 2P are inclined at 120° with each other. If their
resultant makes an angle a with their bisector, then the value of a (in
degree) is

Options:
A.15°
B. 30°
C. 45°
D. 60°

Answer: B

Solution:

Solution:
Two force P and 2P

~. . Aﬁ,
h i
""-"";j; 15
Ir:
2Psin120°
P+ 2Pcos120°
tanb = % = o
0 =90°
S =90° - 60° = 30°

tan6 =

Question 150

Two forces, of equal magnitude P, are inclined at angle a with each
other. If the resultant is also P, then the angle a (in degree) is

Options:
A. 30°
B. 45°
C. 60°
D. 120°

Answer: D

Solution:

Solution:
Two force of equal magnitude P



P= \/P2+P2+2chosa
=>P= \/2P2+2P2cosa
= P? = 2P%(1 + cos )
=1
=14+ cosa= 5
=cosa = —

= o= 120°

N =




