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PHYSICS
1. (3) Applying principle of conservation of linear

momentum,  2 3
1 2 p p p

2 2
1 2 1 1 2 2( ) ( ) ( )  m m v m v m v

(30 + 20) v = 2 2(30 1) (20 2) 50   

 
50 1 /
50

 v m s

2. (2) Total mechanical energy = mgh

As, 
2
1





K E
P E

K.E 
2
3

 mgh  and P.E. = 
1
3
mgh

Height from the ground at this instant 
3

 
hh

Speed of particle at this instant, 2 ( ) v g h h

22 2
3 3

   
 

h ghg

3. (4) The moment of inertia of a thin uniform rod of
mass M and length l about an axis perpendicular to

the rod through its centre is 
2

12

MlI

Moment of inertia of a thin uniform rod of mass M
and length l of the rod through its end point is

2

3
 

MlI

 
2

4 4
12

 
   

 

MlI I

4. (1) Escape velocity on earth (or any other planet) is
defined as the minimum velocity with which the body
has to be projected vertically upwards from the
surface of the earth (or any other planet). So, that it
just crosses the gravitational field of earth and never
returns on its own. The escape velocity of the earth
is given,

22 82
3


  e

GM GRv gR
R

From the above equation, the value of escape velocity
of a body does not depend upon the mass m of the
body and its angle of projection from the surface of
the earth or the planet. So escape velocity remains
same.

5. (2) According to equation of continuity,
av = constant; where a is area v is velocity

For tube : 4
1 1

0.158 10
60

   a v

For holes : 40 × 10–8 × v = a1v2

 a1v1 = a2v2

 
4

8 8 10 0.1540 10
60


  

  v

4

8
8 10 0.15 5 /
40 10 60





 
 

 
v m s
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6. (3) dW = PdW 
RT dV
V

··· (i)

As 
2
3V KT ,  

1
32

3


dV K T dT

 

1
3

2
3

2
23
3



 
K T dT dTdV

T
KT

··· (ii)

From (i) 
2 2

1 1

2
3

  
T T

T T

dV dTW RT RT
V T

2

1 2 1
2 2[ ] [ ]
3 3

  T
TW R T R T T

2 60 40
3

  R R

7. (4) 3
1 11500 , 27º 300  V m T C K

P1 = 4 atm, T2= –3ºC = 270 K, P2 = 2 atm

According to ideal gas equation, 
1 1 2 2

1 2


PV PV
T T

 
31 1 2

2
1 2

4 1500 270 2700
300 2

 
   


PV TV m
T P

8. (1) The equation of simple harmonic motion when
time is computed from the instant it is in extreme
position is, cos x a t

Here, a = 5 cm, 
2 6

 


T s , 
2
6 3
 

 

When x = 2.5 m, 2.5 = 5 cos 
3
 t

1cos
3 2


t ;  
1 1cos

3 2 3
    
 

t

t = 1 s

9. (2) The fundamental frequency is 1
2

 

T

l

where l is the length, T is the tension and µ is mass
per length of the wire

 
2

21 1 1
1 1 1

1 1

  
     

r lM r
l l

 and 2
2 2 2   r

 
2

1 2 1 2 2
2

2 1 2 1 1

 


 
l T r
l T r

Substituting the given values, we get

1

2

35 8 1 2 35
36 1 16 1 36


   



1 236 35 ,v v  2 1v v

v2 is the note of the highest pitch

1 2
35 35 360 350
36 36

      Hz

Beat frequency = 2 1 360 350 10   v v Hz
10. (3) Energy stored in a charged capacitor is in the form

of electric field energy and it resides in the dielectric
medium between the plates. This energy stored in

the capacitor is given by 21
2

U CV

If initial potential is V1 and final potential is V2, then
increase in energy (U)

 2 2
2 1

1
2

  U C V V

6 2 2 41 6 10 (20) (10) 9 10
2

          U J

11. (2) Potential gradient along wire

Potential difference along wire
length of wire



3 400.1 10 V/cm
1000

 
  

I

Current in the wire, 
1 A

400
I

Or 
2 1

40 400


 R
; R = 800 – 40 = 760 

12. (3) Diamagnetic substances are those substances in
which resultant magnetic moment in an atom is zero.
A paramagnetic material tends to move from a weak
magnetic field to strong magnetic field.
A magnetic material is in the paramagnetic phase
above its Curie temperaure.
Typical domain size of a ferromagnetic material is
1 mm.

13. (1) When a current carrying coil is placed in a uniform
magnetic field, B it experiences a torque whose
magnitude is given by
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sin ( ) sin    MB NIA B

where M = magnetic moment of the current carrying
coil, A = area of the coil, N = number of turns in the
coil , l = current in the coil  = angle between normal
to the plane of the coil and the direction of the
magnetic field.
Here, N = 10, I = 1A, B = 0.2 T,
 A = 3 cm × 2 cm = 6cm2 = 6 × 10–4 m2,
 = 90º – 60º = 30º
Torque, sin  NIBA
= 10 × 1 × 0.2 × 6 × 10–4 × sin 30º

= 10 × 1 × 0.2 × 6 × 10–4x 
1
2

= 6 × 10–4 Nm
14. (3) Total charge induced in a conducting loop is,

q i dt

As, 
ei
R

1
  

eq dt e dt
R R

Induced emf  e is given by 


 
de
dt

1 1     
  

dq dt d
R dt R

Hence, total charge induced in the conducting loop
depends upon resistance of loop and change in
magnetic flux.

15. (3) 10 240 12
200

   S
e P

P

NV V V
N

16. (4) Fringe width,

 
   


D dD
d

3 3

7
4 10 0.1 10 1m

4 10

 



  
 


D

17. (2) Here,

1
1 1sin 0.6666

3/ 2
   

g

 and

2
1 1sin 0.75

4 /3
   

w

As   g w ,

Therefore, 1 < 2

If  is the critical angle between glass and water,
then

4 /3 8sin 0.888
3/ 2 9


    


w

g

18. (1) According to lens maker’s formula,

1 2

1 1 1( 1)
 

    
 f R R

For convex lens, 1 1 2 2,   R R R R

1 2

1 1 1(1.5 1)
0.06

 
   

 R R

1 2

1 1 1 100
0.06 0.5 3

  
R R ··· (i)

1
2 1

2

1 2
2

  
R R R
R

On substituting it in equation (i), we get

1
1

3 100 9 0.045m
2 3 200

   R
R

R2 = 2R1 = 2 × 0.045 m = 0.09 m

19. (4) For a particle, de Broglie wavelength,  
h
p

Kinetic energy, 
2

2


pK
m

 
2

 
h
mK

For an electron, 
2

 
e e

h
m K

34

31 19
6.63 10

2 9.11 10 120 1.6 10



 




    
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= 112 × 10–12m = 112 pm

20. (2) As blue red   , and width of diffraction bands is
directly porportional to , therefore diffraction bands
become narrower and crowded.

21. (3) Three half lives of A are equivalent to six half
lives of B. As number of nuclei left are equal in the
two cases.

 
3 61 1

2 2
      
   

A BN N

36

3
(1/ 2) 1 1

2 8(1/ 2)
    
 

A

B

N
N

22. (3) The total energy in the first excited state is

13.6 eV = 3.4eV
4

 

This consists of the kinetic energy of 3.4 eV and the
potential energy of –6.8 eV. In order to take the P.E.
here as zero, we add 6.8 eV to all energy levels.
The total energy in the ground state then becomes,
( 13.6 6.8) 6.8 .   eV eV

23. (4)

A

B

Y

A

B

Y =   A B A B

(By De Morgan’s theorem)
= A · B
This is same as the Boolean expression of AND
gate.

24. (4) Let T be tension in the string

10kg

6kg

a a
T

m1

m g1

m g2

T

m2

Equation of motionfor the mass m1

T – m1g = m1a ...(i)

Equation of motion for the mass m2

m2g = T = m2a ...(ii)

Solve (i) and (ii) we get

2 1

1 2

(m m )a
m m

-
=

+
g ...(iii)

From equation (i), we get T = m1(a+g)

2 1
1

1 2

(m m )gT m g
m m

é ù-
ê ú= +
ê ú+
ë û

 from equation (iii)

1 2

1 2

2m m g 2 6 10 9.8T 73.5 N.
m m 6 10

´ ´ ´
= = =

+ +

25. (3). Work done = area under the graph

10 10 10 1015 10
2 2
´ ´

= + ´ +

= 50 + 150 + 50 = 250 J.

26. (2) bottomV 2gh=

It depends on height and not the length of the
inclined plane.

27. (2) Variationin acceleration due to gravity (g) due
to rotationof earth is given by :
g = g – R2 cos2
At equator,  = 0°  cos  = 1
Therefore, g = g – R2

or, mg= mg – mR2

i.e. W = W – mR2

For the body to be weightless at equator, we have
W = 0
or W – mR2 = 0

2 W mg g
mR mR R

¢Þ = = =

or 2 g
R

¢ =

Substituting g = 10 mg–2; R = 6400 × 103m, we get;
= 1.2 × 10–3 rad s–1

Now, actual angular velocity of earth is given by

52 2 3.14 6.28 7.2 10
T 24 60 60 86400


 -
´

= = = = ´

´ ´
rad/s

Hence, 
3

5

1.2 10 17 17
7.2 10


 



-

-

¢ ´
¢= = Þ =

´
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28. (2) Let the temperature of intermediate surface be


Rate of flow of heat across

12KA( )QA
t d

 -
= =

Rate of flow of heat across

2KA( )QB
t d

 -
= =

For thermal equilibrium, we get

1 22KA( ) KA( )
d d
   - -

=

or 2(1 – ) = ( – 2)

or 21 – 2 =  – (1 – 36) =  + 36 – 1

 21 + =  + 2 + 36)   + = 36

 3(1 – ) = 36    1 –  = 12°C

29. (2) 
Vertical component (V)As tan

Horizontal component(H)
=

Given 
VH
3

=    
V tan

(V / 3)
\ =

Hence  = 60°

30. (2) We know that the difference between the
maximum and minimum tension in the rope

Tmax -Tmin =2mg

Tmax -Tmin =20

now mass of the store  F= ma

 
F 20m 1kg
a 2 10

   


31. (4) Conductor cuts the flux only when, if it moves
in the direction of M.

32. (2) 2 21 1mv kx
2 2

= Þ

m 0.1x v 10 0.1 m
k 1000

= = =

33. (3) 
1 1

2 2 23 3W 4 R T r 1 4 R T 8 1 4 R T  
æ ö æ ö

÷ ÷ç ç÷ ÷= - = - =ç ç÷ ÷ç ç÷ ÷ç çè ø è ø

34. (1) Q=m.c.= 5×(1000×4.2)×(100– 20)

= 1680 × 103J = 1680 kJ

35. (2) Thermal capacity = Mass × Specific heat. Due
to same material both spheres will have same
specific heat. Also mass = Volume (V) × Density
()

Ratio of thermal capacity

3 3 31
1 1 1

32 2 2
2

4 rm V r 13 1: 8
4m V r 2r
3


 

æ ö æ ö
÷ç ÷ç÷= = = = = =ç ÷ç÷ ÷ç ç÷ç è øè ø

36. (1) Since PV = RT and T = constant;

 PV = constant

37. (1) In thermodynamic process, work done is equal
to the area covered by the PV curve with volume
axis.

Hence, according to graph shown

Wadiabatic < Wisothermal < Wisobaric

P

V1 V2 V

Isobaric
Isothermal
Adiabatic

38. (4) 1 2 1

1 1 2

T T TW Q W
T Q T T


é ù-
ê ú= - Þ =
ê ú-
ë û

600 800 1600 J
(600 300)

= ´ =

-

39. (2) 0
0

A
4 r

d


 = Þ

3 2A (20 10 )d 0.1 mm
4 r 4 1


 

-

´
= = =

´

40. (2) There is no atmosphere on moon.

41. (4) The force is perpendicular to the displacement.


