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PHYSICS 
1. In a cyclotron a charged particle 

(A) speeds up in dee     

(B) undergoes acceleration all the time 

(C) slows down within a dee and speeds up between dees 

(D) speeds up between the dees because of the magnetic field. 

Ans.  (B) 

Sol. Between the dee’s the charged particle accelerates due to electric field. Within the dee the particle 

undergoes circular motion. Hence it undergoes centripetal acceleration. 

 

2. The number of turns in a coil of Galvanometer is tripled, then 

(A) Both voltage and current sensitivity remains constant 

(B) Voltage sensitivity increases 3 times and current sensitivity remains constant 

(C) Both voltage and current sensitivity decreases by 33% 

(D) Voltage sensitivity remains constant and current sensitivity increases 3 times 

Ans.  (D) 

Sol. 
NAB

I C


  

NAB

V CR


  

 

3. A circular current loop of magnetic moment M is in an arbitrary orientation in an external uniform magnetic 

field B


. The work done to rotate the loop by 30 about an axis perpendicular to its plane is 

(A) 
MB

2
  (B) MB   (C) Zero  (D) 

MB
3

2
 

Ans.  (C) 

Sol. Even though the coil is rotated, about an axis perpendicular to its plane, the potential energy does not 

change. Hence, work done is zero. 

 

4. In a permanent magnet at room temperature 

(A) domains are partially aligned. 

(B) magnetic moment of each molecule is zero. 

(C) domains are all perfectly aligned. 

(D) the individual molecules have non-zero magnetic moment which are all perfectly aligned. 

Ans.  (A) 
Sol. Even in the case of a permanent magnet all the domains are not perfectly aligned due to thermal 

agitations. 
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5. Coersivity of a magnet where the ferromagnet gets completely demagnetized is 3  103 Am1. The 

minimum current required to be passed in a solenoid having 1000 turns per metre, so that the magnet 

gets completely demagnetized when placed inside the solenoid is 

(A) 3 A   (B) 30 mA  (C) 6 A   (D) 60 mA 

Ans.  (A) 

Sol. H = nI     
3H 3 10

I 3A
n 1000


     

 
6. Which one of the following nuclei has shorter mean life? 

    
(A) C   (B) A  (C) Same for all   (D) B 

Ans.  (B) 

Sol. Slope of the graph gives activity. 

Higher activity shorter mean life and vice versa. 

 

7. The conductivity of semiconductor increases with increase in temperature because 

(A) both number density of charge carriers and relaxation time increase 

(B) number density of charge carriers increases 

(C) number density of current carriers increases, relaxation time decreases but effect of decrease in 

relaxation time is much less than increase in number density 

(D) relaxation time increases 

Ans  (C) 

Sol. As temperature increases the number density of charge carries increases according to the equation 

3

2
E

n CT exp kT
2

    
 

.  Thus as temperature increases, the number density of charge carries increase 

resulting in conductivity of semiconductors. 

 

8. For a transistor amplifier, the voltage gain 

(A) is low at high and low frequencies and constant at mid frequencies 

(B) remains constant for all frequencies 

(C) constant at high frequencies and low at low frequencies 

(D) is high at high and low frequencies and constant in the middle frequency range 

Ans.  (A) 
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Sol.  

 

 

9. In the following circuit, what are P and Q? 

 

(A) P = 0, Q = l  (B) P = 0, Q = 0  (C) P = l, Q = 1  (D) P = 1, Q = 0 

Ans.  (A) 

Sol. For both NOR gates  Y A B   

For gate 1,  A = 1   P = 0 

For gate 2, B = 0  Q = 1 

 

10. An antenna uses electromagnetic waves of frequency 5 MHz. For proper working, the size of the antenna 

should be : 

(A) 15 km  (B) 15 m  (C) 3 km  (D) 300 m 

Ans.  (B) 

Sol. C = f 

m6010
5

3

105

103

f

C 2
6

8





  

The antenna length should be 
60

15m
4 4


   

 

11. If P, Q and R are physical quantities having different dimensions, which of the following combinations 

can never be a meaningful quantity? 

(A) 
PQ

R
  (B) 

P Q

R


  (C) 

2PR Q

R


  (D) PQ  R 

Ans.  (B) 

Sol. Principle of homogeneity 

 

Av 

Voltage 

gain 
v(Hz) 
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12. The given graph shows the variation of velocity (v) with position (x) for a particle moving along a straight 

line 

 

Which of the following graph shows the variation of acceleration (a) with position (x)? 

(A)   (B) (C)   (D)  

Ans (A) 

Sol. Given line have positive intercept but negative slope. 

So its equation can be written as,  

v = mx + v0    …(1) 

where 0

0

v
m tan

x
    

By differentiating with respect to time we get, 
dv dx

m mv
dt dt

     

Now substituting the value of ‘v’ from equation (1) we get 

2
0 0

dv
m[ mx v ] m x mv

dx
       

a = m2x  mv0 

i.e., the graph between a and x should have positive slope but negative intercept on acceleration axis. 

Hence option (A) is correct. 

13. The trajectory of a projectile projected from origin is given by the equation
22x

y x
5

  . The initial velocity 

of the projectile is 

(A) 25 ms1  (B) 12
ms

5
   (C) 15

ms
2

   (D) 5 ms1 

Ans.  (D) 
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Sol. 
22x

y x
5

   

tan  = 1 

 = 45° 

5

2

cosu2

g
22




 

10

2u
2 1

2

2

5
  

25
2

50
u2   

u = 5 ms1 

 

14. An object with mass 5 kg is acted upon by a force,  ˆ ˆF 3i 4j N.  


 If its initial velocity at t = 0 is 

 ˆ ˆv 6i 12 j 


 m s1, the time at which it will just have a velocity along y-axis is 

(A) 2 s   (B) 5 s   (C) 15 s   (D) 10 s 

Ans.  (D) 

Sol.  ˆ ˆF 3i 4j  


 

 ˆ ˆMa 3i 4j  


 

M = 5 kg 

3 4ˆ ˆa i j
5 5

   
 


 x y

ˆ ˆa a i a j 


 

x

3
a

5


  

at t = 0 

 0
ˆ ˆV 6i 12j 


   0x oy

ˆ ˆV i V j  

oxV 6  

For the body to have velocity along y-axis only, x-component of velocity should be zero 
i.e., Vx = 0 
Vx  = Vox + axt 

3
0 6 t

5

    
 

 

3
6 t

5
  

6 5
t 10 s

3


   

  



| Karnataka Common EntranceTest (KCET) 2019 | DATE : 30-04-2019 | PHYSICS 

Resonance Eduventures Limited 
REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | To Know more :  sms RESO at 56677 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 
This solution was download from Resonance KCET 2019 Solution portal PAGE # 6 

OR 

F 3 4
A i j

m 5 5
ˆ ˆ

  
 

1u 6i 12j msˆ ˆ    

v = u + at. 

3 4
1j 6i 12 j i j t

5 5
ˆ ˆ ˆ ˆ ˆ     

 
 

    
3 4

6 t i 12 t j
5 5

ˆ ˆ         
   

 

4
12 t j 1j

5
ˆ ˆ  

 

56
t j 1 j

5
ˆ ˆ 

 

t = 10 s 

 

15. During inelastic collision between two objects, which of the following quantity always remains conserved? 

(A) Total linear momentum    (B) Total kinetic energy 

(C) Speed of each body    (D) Total mechanical energy 

Ans.  (A) 

Sol. Concept based. 

 

16. In Rutherford experiment, for head-on collision of -particles with a gold nucleus, the impact parameter  

is 

(A) of the order of 1010 m   (B) zero 

(C) of the order of 106 m   (D) of the order of 1014 m 

Ans. (B) 

Sol. For head on collision the impact parameter is zero as it retraces the path. 

 

17. Frequency of revolution of an electron revolving in nth orbit of H-atom is proportional to 

 (A) n independent of n (B)    (C)    (D) n 

Ans.  (C) 

 

 

 

2

1

n 3

1

n
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Sol. Time period of revolution,  

 Frequency of revolution ,  

  

 r n2  and hence  

18. A hydrogen atom in ground state absorbs 10.2 eV of energy. The orbital angular momentum of the 

electron is increased by 

 (A) 3.16  1034 Js (B) 1.05  1034 Js (C) 4.22  1034 Js (D) 2.11  1034 Js 

Ans. (B) 

Sol. By absorbing 10.2ev, electron goes to 2nd orbit as  

 E1 = –13.6 eV 

 E2 = –3.4 eV 

 E2 – E1 = 10.2 eV 

  

 

19. The end product of decay of 90Th232 is  82Pb208. The number of  and  particles emitted are respectively 

 (A) 6, 0   (B) 3, 3   (C) 4, 6   (D) 6, 4 

Ans.  (D) 

Sol.  

 Mass number changes by 24 and hence 6  particles are emitted (as 1  particle emitted decreased 

mass number by 4) then proton number should decrease by 12, but change in proton number is by 8 and 

hence 4  particle should be emitted so that proton number increased by 4 

 

20. Two protons are kept at a separation of 10 nm. Let Fn and Fe be the nuclear force and the electromagnetic 

force between them 

 (A) Fe << Fn     (B) Fe = Fn 

 (C) Fe and Fn differ only slightly     (D) Fe >> Fn 

Ans.  (D) 

Sol. As separation is less than fm, electromagnetic force is greater than nuclear force. Fe >> Fn. 

 [Nuclear force is short range force acts. Within few fms] 

 

2 r
T






f
2 r






n

1
v 

3n

1
f 

n
2

13 6
E ev

n
,

 


14.32

1062.6

2

h

2

h2

2

hn

2

hn
LL

34
12

12 

















341 05 10 J S  

232 208
90 82Th Pb
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21. A transparent medium shows relation between i and r as shown. If the speed of light in vacuum is c the 

Brewster angle for the medium is 

  (A) 60   (B) 30   (C) 90   (D) 45 

Ans.  (A) 

Sol. By Brewster’s law, n = tan p 

 Also  

 But  of given graph 

  

  

  

 
 
22. In Young’s double slit experiment using monochromatic light of wavelength , the intensity of light at a 

point on the screen where path different is  is K units. The intensity of light at a point where path 

difference is   

 (A) 4 K   (B) K   (C) 2 K   (D)  

Ans.  (D)
  

Sol.
            

  Phase difference,  

 Intensity, I = I0cos2  

  2 2
K.cos

3

   
 

 

   

sin i
n

sin r


sin i 1

sin r slope


sin i 1 1
3

1sin r tan30
3

  


ptan n 3   

 1
p tan 3 60   

is
3



K

4

x
2


  


.

3 2

 
  



2

3


 

2
1

K
2

   
 

K
I

4
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23. Due to Doppler’s effect the shift in wavelength observed is 0.1 Å for a star producing wavelength 

6000 Å. Velocity of
 
recession of the star will be 

 (A) 5 km/s  (B) 25 km/s  (C) 20 km/s  (D) 10 km/s 

Ans. (A) 

Sol. The formula for Doppler shift 
v

c





 

  = 0.5  104 = 5 km s1 

24. An electron is moving with an initial velocity  and is in a uniform magnetic field . Then 

its de Broglie wavelength  

 (A) decreases with time     (B) remains constant 

 (C) increase and decreases periodically  (D) increases with time 

Ans.  (B) 

Sol. de-Broglie wavelength  

 Electron is entering perpendicular to magnetic field. It moves in a circular path. But its speed remains 

same. Therefore de Broglie wavelength also remains constant. 
 

25. Light of certain frequency and intensity incident on a photosensitive material causes photoelectric effect. 

If both the frequency and intensity are doubled, the photoelectric saturation current becomes 

 (A) halved  (B) quadrupled  (C) unchanged  (D) doubled 

Ans.  (D) 

Sol. We know photoelectric current is directly proportional to the intensity of incident light provided incident 

frequency is greater than threshold frequency. 

  When intensity is doubled, photoelectric saturation current doubles. 

 
26. A magnetic needle has a magnetic moment of 5  10–2 Am2 and moment of inertia 8  10–6 kgm2. It has 

a period of oscillation of 2 s in a magnetic field . The magnitude of magnetic field is approximately 

 (A) 3.2  10–4 T  (B) 1.6  10–4 T  (C) 0.8  10–4 T  (D) 0.4  10–4 T 

Ans.  (B) 

Sol.  

  

 Squaring  

  

80.1
v .c 3 10

6000


   



0
ˆV V i


0
ˆB B j



h

mv
 

B


MB
2T




6

2

8 10
2 2

5 10 B






 

 
2 6

2

8 10
1

5 10 B





  
 

2 4
43.14 8 10

B 1.6 10 T
5
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27. A toroid has 500 turns per metre length. If it carries a current of 2A, the magnetic energy density inside 

the toroid is 

 (A) 6.28 J/m3  (B) 0.628 J/m3  (C) 3.14 J/m3  (D) 0.314 J/m3 

Ans.  (B) 

Sol. Magnetic field inside a toroid 

 B = onI 

 Magnetic energy density inside the toroid is  

  

   = 0.628 J m3 

 

28. Consider the situation given in figure. The wire AB is slid on the fixed rails with a constant velocity. Ifthe 

wire AB is replaced by a semicircular wire, the magnitude of the induced current will  

     

 (A) decrease   

 (B) increase   

 (C) increase or decrease depending on whether the semicircle     

              bulges towards the resistance or away from it 

 (D) remain same 

Ans.  (D) 

Sol. The induced emf  = l (vB sin )   = Bvl 

 Induced current,  

 If the straight wire is replaced by a semicircular wire, resistance R remains unchanged.  

 Hence, current remains same. 

 

29. The frequency of an alternating current is 50 Hz. What is the minimum time taken by current to reach its 

peak value from rms value? 

(A) 0.02 s  (B) 5  10–3 s  (C) 10  10–3 s  (D) 2.5  10–3 s 

Ans  (D) 

2 2 2 2 2 2
o o

o
o o

B n I n I
u

2 2 2

 
  

 

 27 24 10 500 2

2

  


 e v B 
 

l.

e
i

R
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Sol.  

 

We know that rms 0v v sin t   

0
0

v
v sin t

2
   

 
1

sin t
2

     
 

  

i.e., 
4

t.
T

2

4
t








  

T
t

8
   

Time for current to reach from rms value to peak value is i.e., Irms  I0 

T T T

4 8 8
    0

0

I
I

2

  
 

 

I
f 50 t

8
    

  
1 1

50 8 400
 


 = 0.25  102 

  = 2.5  103 sec      [D] is correct. 

 
30. The readings of ammeter and voltmeter in the following circuit are respectively 

 
(A) 2.7 A, 220 V  (B) 1.2 A, 120 V  (C) 2.2 A, 220 V  (D) 1.5 A, 100 V 

Ans.  (C) 

Sol.  VL = VC it is a resistive circuit 

 V = 220 V and 
V 220

I 2.2A
R 100

    

v0 

t = T/4 

vrms 
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31. Two particles which are initially at rest move towards each other under the action of their mutual attraction. 

If their speeds are v and 2 v at any instant, then the speed of center of mass of the system is, 

(A) 1.5 v  (B) 2v    (C) v   (D) zero 

Ans.  (D) 

Sol. At initial position both A and B are at rest, hence, momentum is zero. It is given that no external force is 

acting on them. So, momentum remains zero. Since mass cannot be zero, therefore velocity is zero. 

 
32. A particle is moving uniformly along a straight line as shown in the figure. During the motion of the particle 

from A to B, the angular momentum of the particle about ‘O’ 

     
(A) remains constant    (B) increases 

(C) first increases then decreases  (D) decreases 

Ans   (A) 

Sol. Concept based. 

 
33. A satellite is orbiting close to the earth and has a kinetic energy K. The minimum extra kinetic energy 

required by it to just overcome the gravitation pull of the earth is  

(A) 3K    (B) K   (C) 2 2K    (D) 2 K 

Ans.  (B) 

Sol. We know e 0v 2 v  

When satellite is in orbit 2
0

1
K mv

2
  

For satellite to escape its velocity should be ve 

 K.E. To escape, 2
e e

1
K mv

2
   2

0

1
m 2 v 2K

2
   

 Extra K.E. required = 2K  K = K 
 
34. A wire is stretched such that its volume remains constant. The Poission’s ratio of the material of the wire 

is 

(A) 0.25   (B) 0.50  (C) – 0.25  (D) – 0.50 

Ans  (B) 

Sol. Poisson’s ratio of a stable, isotropic, linear elastic material lies in the range  1 <  < 0.5, theoretically. 

For most of the materials  < 0.5. This is because, moduli of elasticity should have positive values. 

Negative Poisson’s ratio in DESIGNED materials and in some anisotropic materials has been observed. 

 For most of the materials  < 0.5.  option (B) is correct. 
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35. A cylindrical container containing water has a small hole at height of H = 8 cm from the bottom and at a 

depth of 2 cm from the top surface of the liquid. The maximum horizontal distance travelled by the water 

before it hits the ground (x) is 

    

 (A) 4 cm  (B) 8 cm  (C) 6 cm  (D) 4 2 cm  

Ans.  (B) 

Sol. v 2gh 2 10 2 40      

 
g

h2
t   

 R = v.t = 40
4 2 8

10


 = 8cm. 

 

36. An inductor of inductance L and resistor R are joined together in series and connected by a source of 

frequency . The power dissipated in the circuit is 

(A) 
2 2 2

V

R L
  (B) 

2 2 2R L

V

 
  (C) 

2

2 2 2

V R

R L 
 (D) 

2

2 2 2

V R

R L 
 

Ans.  (D) 

Sol. I = 
222 LR

v


 

 P = I2R = 
222

2

LR

Rv


 

 

37. An electromagnetic wave is travelling in x-direction with electric field vector given by, 

y 0
ˆE E sin(kx t) j 


. The correct expression for magnetic field vector is 

(A) 0
y

E ˆB sin(kx t) j
C

 


   (B) y 0
ˆB E Csin(kx t) j 


 

(C) 0
z

E ˆB sin(kx t)k
C

 


   (D) z 0
ˆB E Csin(kx t)k 


 

Ans.  (C) 
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Sol. y 0
ˆE E sin(kx t) j 


 

0 0
0

0

E E
C B

B C
    

 0
2

E ˆB sin(kx t)k
C

   

38. The phenomenon involved in the reflection of radio-waves by ionosphere is similar to 
(A) dispersion of light by water molecules during the formation of a rainbow 
(B) reflection of light by plane mirror 
(C) scattering of light by air particles 
(D) total internal reflection of light in air during a mirage 

Ans.  (D) 
Sol. Concept based. 
 
39. A Point object is moving uniformly towards the pole of a concave mirror of focal length 25 cm along its 

axis as shown below. The speed of the object is 1 ms1. At t = 0, the distance of the object from the mirror 
is 50 cm. The average velocity of the image formed by the mirror between time t = 0 and  
t = 0.25 s is 

   
(A) zero   (B) 40 cm s–1  (C) infinity  (D) 20 cm s–1 

Ans.  (C) 
Sol. Focal length = 25 cm 

 Uf = 25 cm 

 Vf = 

 < V > = 
t

VV if




 = . 

 
40. A certain prism is found to produce a minimum deviation of 38. It produces a deviation of 44 when the 

angle of incidence is either 42 or 62. What is the angle of incidence when it is undergoing minimum 
deviation? 

 (A) 49   (B) 30   (C) 60   (D) 40 

Ans.  (A) 

Sol. D = 38 

 
A D

i
2


  

 d = (i1 + i2)  A 

 44  (104) = – A          A = 60     
60 38 98

i
2 2


   

 i 49   
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41. An aluminium sphere is dipped into water.  Which of the following is true? 

 (A) Buoyancy in water at 0 C will be same as that in water at 4 C 

 (B) Buoyancy will be less in water at 0 oC than that in water at 4 oC 

 (C) Buoyancy may be more or less in water at 4 oC depending on the radius of the sphere 

 (D) Buoyancy will be more in water at 0 C than that in water at 4 oC 

Ans.  (B) 

Sol. Concept based. 

 
42. A thermodynamic system undergoes a cyclic process ABC as shown in the diagram. The work done by 

the system per cycle is 

    

(A) 750 J  (B) 750 J  (C) 1250 J  (D)  1250 J 

Ans  (A) 

Work done = p  v 

Work done = Area of triangle ABC 

 
1

W (10 5) (100 400)
2

     
5

( 300)
2

    =  750 J 

The negative sign means the work is done by the system.  

 
43. One mole of O2 gas is heated at constant pressure starting at 27 C. How much energy must be added 

to the gas as heat to double its volume? 

(A) 750 R  (B) Zero  (C) 1050 R  (D) 450 R 

Ans  (C) 

Sol. At constant pressure it volume is doubled, temperate gets doubled,  

T1 = 300 k, T2 = 600 k  

 hence T = 600 – 300 = 300 k 

Q = ncpT 
7

1 R 300
2

   = 1050 R 

 
44. A piston is performing S.H.M. in the vertical direction with a frequency of 0.5 Hz. A block of 10 kg is 

placed on the piston. The maximum amplitude of the system such that the block remains in contact with 

the piston is 

(A) 1.5 m  (B) 1 m   (C) 0.1 m  (D) 0.5 m 
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Ans.  (B) 

Sol. f = 0.5 Hz 

 = 2f =  

for block to remain in contact with the piston at amplitude position 

weight A the block = Force due to oscillation. 

mg = ma 

mg = m(2 A) 

m1
10g

A
22






  

45. The equation of a stationary wave is  x
y 2sin cos 48 t

15

   
 

. The distance between a node and its next 

antinode is 

(A) 22.5 units  (B) 7.5 units  (C) 30 units  (D) 1.5 units 

Ans.  (B) 

Sol.  x
y 2sin cos 48 t

15

   
 

 

 
2  


 15

 

  = 30 

 
30

7 5
4 4

.

   

 
46. In the given circuit, the current through 2  resistor is  

 
(A) 0.4 A   (B) 0.2 A  (C) 0.1 A  (D) 0.3 A 

Ans  (A) 

Sol.  

  

 Req = (1 + 2)    = 3 

 I = 
eqR

V
 = 

3

2.1
 = 0.4 A 
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47. Kichhoff’s junction rule is a reflection of 

(A) conservation of momentum   (B) conservation of current density vector 

(C) conservation of charges   (D) conservation of energy 

Ans.  (C)  

Sol. Kirchhoff’s junction rule is based on the conservation of charges. 

 

48. The variation of terminal potential difference (V) with current flowing through as cell is as shown 

 

The emf and internal resistance of the cell are 

(A) 6 V, 2   (B) 3 V, 2   (C) 6 V, 0.5   (D) 3 V, 0.5  

Ans.  (D) 

Sol. V = E  Ir 

This is the form of : y = mx + c 

When I = 0, V = E = 3v             When V = 0, 
E 3

r 0 5
I 6

.     

 

49. In a potentiometer experiment, the balancing point with a cell is at a length 240 cm. On shunting the cell 

with a resistance of 2 , the balancing length becomes 120 cm.  The internal resistance of the cell is  

(A) 1    (B) 4    (C) 0.5   (D) 2  

Ans.  (D) 

Sol. Internal resistance of a cell is 





 








 
2

120

120240
2R

2

21




 

 
50. The magnetic field at the centre ‘O’ in the given figure is 

     

(A) 0I3

10 R


  (B) 07 I

14 R


  (C) 0I

12R


  (D) 0I5

12 R


 

Ans.   (D) 
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Sol.   Here  = 300  

 Number of turns 
300 5

n
360 6

   

0 0

nI 5 I
B i.e.,

2R 6 2R
     

05 I
B

12 R


   

 
51. Two metal plates are separated by 2 cm. The potentials of the plates are  10 V and + 30 V. The electric 

field between the two plates is : 

(A) 200 V/m  (B) 500 V/m  (C) 3000 V/m  (D) 1000 V/m 

Ans.  (A) 

Sol. 
  1

2

30 10V
E 2000 Vm

2 10




 
  
 

 ( = distance between two plates) 

 
52. The equivalent capacitance between A and B is, 

     

(A) 150 pF  (B) 50 pF  (C) 300 pF  (D) 
100

pF
3

 

Ans.  (D) 

Sol.  ABC 50 50 series 50||   
100 50 100

pF
100 50 3


 


 

 
53. A capacitor of capacitance C charged by an amount Q is connected in parallel with an uncharged 

capacitor of capacitance 2C.  The final charges on the capacitors are 

(A) 
Q 2Q

,
3 3

  (B) 
Q Q

,
2 2

  (C) 
Q 4Q

,
5 5

  (D) 
Q 3Q

,
4 4

 

Ans.  (A) 

Sol. The two capacitors attain common potential (VC) given by the relation. 

C

Total charge Q 0 Q
V

Total Capacitance C 2C 3C


  


 

The final charges on two capacitors are 

1 C

CQ Q
Q CV

3C 3
    and 2 C

2Q
Q 2CV

3
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54. Though the electron drift velocity is small and electron charge is very small, a conductor can carry an 

appreciably large current because 

(A) electron number density depends on temperature 

(B) electron number density is very large 

(C) relaxation time is small 

(D) drift velocity of electron is very large 

Ans.  (B) 

Sol. Current  I = neAVd 

The large value of I is because of number density of free electrons in a conductor (n)  

which is of the order n = 1028 per m3 

 

55. Masses of three wires of copper are in the ration 1 : 3 : 5 and their lengths are in the ratio 5 : 3 : 1.  The 

ratio of their electrical resistance are 

(A) 1 : 15 : 125  (B) 1 : 3 : 5  (C) 125 : 15 : 1  (D) 5 : 3 : 1 

Ans.  (C) 

Sol. Resistance 
s

R
A

l
  

volume mass m
A

Density dl l l
  


 

2s sd
R

m m
d

l l

l

   

2

R
m

l
  

2 2 2
1 2 3

1 2 3
1 2 3

R : R : R : :
m m m

l l l  

   2 2 25 3
: :

m 3m 5m

l l l
  

= 25 : 3 : 
1

5
  is a constant

m

l 
 
 

    = 125 : 15 : 1 

 

56. A certain charge 2Q is divided at first into two parts q1 and q2.  Later the charges are placed at a certain 

distance.  If the force of interaction between two charges is maximum then 
1

Q

q
  

(A) 1   (B) 4   (C) 0.5   (D) 2 

Ans.  (A) 
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Sol. For force F to be maximum between charges q1 and q2, 1 2

2Q
q q Q

2
    

Now 
1

Q Q
1

q Q
   

 

57. A particle of mass m and charge q is placed at rest in uniform electric field E and then released. The 

kinetic energy attained by the particle after moving a distance y is 

(A) qEy   (B) qEy2  (C) q2Ey  (D) qE2y 

Ans.  (A) 

Sol. Velocity gained after moving a distance y is v2 = u2 + 2ay 

Here u = 0 and 
qE

a
m

  

2 qE
v 2 y

m
   
 

 

Kinetic energy, 21
E mv

2
  

1 qE
m 2 y

2 m
      
 

 

E = qEy 

 

58. An electric dipole is kept in non-uniform electric field. It generally experiences 

(A) a torque but not a force   (B) a force and torque 

(C) neither a force nor a torque   (D) a force but not a torque 

Ans.  (B) 

Sol. An electric dipole generally experience a force and a torque 

 

59. The figure gives the electric potential V as a function of distance through four regions on x-axis. Which 

of the following is true for the magnitude of the electric field E in these regions? 

 

(A) EB = ED  and EA < EC    (B) EA > EB > EC > ED 

(C) EA < EB < EC < ED    (D) EA = EC and EB < ED 

Ans. (D) 
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Sol. In region A, V = constant  EA=0 

In region B, 1
B

4 2
E 1vm

2


   

In region C, V = constant EC = 0 

In Region D, 1
D

4 2
E 2vm

1


   

Here EA = EC and EB < ED 

 

60. A system of two charges separated by a certain distance apart stores electrical potential energy. If the 

distance between them is increased, the potential energy of the system, 

(A) may increase or decrease   (B) increases in any case 

(C) remains the same    (D) decreases in any case 

Ans.  (A) 

Sol. Potential energy of a system of charges is 
r

qq

4

1
U 21

0










  

In case of like charges, (q1 q2) is positive  

when r increases, U decreases 

In case of unlike charges, (q1 q2) is negative  

when r increases, |U | decreases  

but because of negative sign, U increases.
  



 


