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PHYSICS

1. Dimension of mutual inductance 

 (1) ML2T–2A–1 (2) ML2T–2A–2 

 (3) ML2T–1A–1 (4) ML2T–3A–2 

Sol. Answer (2) 

 L12 = Mutual inductance 

 U = Magnetic energy stored in coils 

 I = Current 
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2. Find the ratio of rotational kinetic energy to 

total kinetic energy of a rolling solid sphere 
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Sol. Answer (3) 

   K.Etotal = K.Etras + K.Erotational  
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3. Arrange the EM waves according to increasing 

order of wavelength 

 (1) gamma x ray microwave visible         

 (2) gamma x ray visible microwave        

 (3) x ray microwave gamma visible        

 (4) microwave visible x ray gamma        

Sol. Answer (2) 

 gamma x ray visible microwave        

4. What is the formula for Reynold's number 
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Sol. Answer (1) 

 Expression for Reynold's number is 
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 Correct option (1) 
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 (1) 6 (2) 8 

 (3) 5 (4) 3 

Sol. Answer (1) 
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 Correct option (1) 

6. Two objects thrown in to the air in upward 

direction from the same point in air. One at t = 

0 & other after two seconds. Both objects were 

thrown with speed 50 m/s. At what time both 

objects will meet 

 (1) 6 (2) 7 

 (3) 8 (4) 10 

Sol. Answer (1) 

 For the first object 
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 For the second object  
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 when they meet 

 y1 = y2 
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 t = 6 sec. 

7. Calculate equivalent resistance between A & B. 

  

 (1) 10 (2) 5 

 (3) 15 (4) 2.5 

Sol. Answer (2) 
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 e qR 5   

8. 64 drops of radius 0.02 mm combine to form a 

single drop. Each drop has charge 50 c. Find 

ratio of surface charge densities of bigger to 

smaller drop. 

 (1) 1 : 4 (2) 8 : 1 

 (3) 1 : 8 (4) 4 : 1 

Sol. Answer (4) 

 Let as assume that radius of each drop is r and 

radius of combined drop is R 

 As volume is same, we can write 

 3 34 4
64 r R

3 3
    

 R = 4r 

 If not charge on each drop is q, then net charge 

on the combination is 64q 
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 Correct option (4) 

9. Find the decending order of work done 

  

   

  

  

 (1) B > C > A > D 

 (2) B > C > D > A  

 (3) C > B > A > D 

 (4) C > A > B > D 

Sol. Answer (1) 

 Work done is given by area under F-x curve 

 B C A DW W W W    

10. Work done in rotating a magnetic dipole of 

dipole moment 5 214 10 AmM    in a uniform 

magnetic field 52 10 TeslaB    by an angle of 

60º   (initially dipole is aligned in the 

direction of field) is  

 (1) 7 J (2) 14 J 

 (3) 28 J (4) 21 J 

Sol. Answer (2) 



 

(4) 

 Given 1 0º   and 2 60º   

 We know, 1 2[cos cos ]exw MB     

 5 514 10 2 10 (cos0º cos60º )exw       
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2
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11. If mutual inductance of the circuit is M then total 
inductance is 

   

 (1) 1 2L L M   

 (2) 1 2L L M   

 (3) 1 2 2L L M   

 (4) 2 1 2L L M   

Sol. Answer (3) 

 Both the inductors has current in opposite 

sense w.r.t. each other 

 1 2 2effL L L M    

12. Assertion (A) : As we move from pole to 
equator, magnitude of gravitational acceleration 
is same and always pointed towards centre of 
earth. 

 Reason (R): At the equator, the acceleration 
due to gravity is pointed towards centre of 
earth. 

 (1) Assertion and reason both are correct and 

reason is correct explanation of assertion. 

 (2) Assertion and reason both are correct but 

reason is not the correct explanation of 

assertion. 

 (3) Assertion is true, reason is false. 

 (4) Assertion is false, reason is true. 

Sol. Answer (4) 

  

 Assertion is false 

 We know, acceleration due to gravity at a 

latitude   

 2 2' cosg g R     

 Reason is true 

 At equator, effective acceleration due to gravity 

points towards centre 

13. A light source is placed at the bottom of 
container filled with a liquid upto height H. If 
refractive index of liquid is   then find the 

maximum radius of circle on the surface of 
liquid from which light will not emerged out. 
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Sol. Answer (1) 
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14. A conducting rod of length l = 1 m is rotating 

with angular velocity 5 rad/sec   in a uniform 

magnetic field 0.2 TeslaB   about its one end. 

If field is perpendicular to plane of rotation 
then emf induced across the ends is   

 (1) 5 v (2) 1.25 v 

 (3) 0.5 v (4) 2.5 v 

Sol. Answer (3) 



 

(5) 

  

 L = 1 m 

 5 rad/sec   

 0.2 TB   

 21

2
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 0.5 vop   

15. A source of light (wavelength = 670 nm) is 
moving away from earth. An observer on earth 
observes wavelength of 670.4 nm. Find the 
speed of the source with respect to earth. 

 (1) 51.8 10 m/s  

 (2) 53.6 10 m/s  

 (3) 50.6 10 m/s  

 (4) 510 m/s  

Sol. Answer (1) 

 Red shift 

 670 nmemitted   

 670.4 nmobs   

 V = ? 

 83 10 m/sc    

 If v c  
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emitted

v
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 51.8 10 m/sv    

16. A light of wavelength 4000Å is incident on a 

metal surface, due to which electron ejected 

which are left in a uniform magnetic field  

B = 2 mT perpendicularly. If maximum radius 

created by the electrons are r = 2 mm. Then 

work function of metal will be. 

 (1) 2.8 eV 

 (2) 1.7 eV 

 (3) 2.1 eV 

 (4) 1.3 eV 

Sol. Answer (2) 

 max

hc
k   


 

 21

2

hc
mv   


 

 21
.......( )

2

hc
mv i  


 

 
mv

R
eB

  

 .......( )
eBR

v ii
m

  

 From (i) and (ii) 

 
2 2 2

2

1

2

hc e B R
m

m
  


 

 
19 6 6

31

12400 1.6 10 4 10 4 10

4000 2 9.1 10

  



    
  

 
 

 3.1 1.4    

 1.7 eV   

17. Force between two straight parallel wires kept 

in air is 610 N  and length of each wire is  

10 cm. Find distance between them. 

  

 (1) 1 m 

 (2) 0.5 m 

 (3) 2 m  

 (4) 0.25 m 

Sol. Answer (2)   

 610 NF   

 L = 10 cm 

 d = ? 

 1 2 5     
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 0.5 md   

18. Mass of ball is 0.4 kg and its initial speed  

is 15 m/s. It is hit with a bat and returned with 

same speed, find impulse.  

Sol. Answer (12.00) 

  

 According to impulse momentum theorem 

 FFdt P P   

 Impulse ( ) ( )mv mv    

 2mv  

 
4

2 15
10

    

 Impulse 12 kg m/s  

19. Find the tension between 7th & 8th blocks 

connected by strings as shown in figure below: 

 (m = 2 kg) 

  

Sol. Answer (36.00) 

 Net pulling force on the system = F = 6 mg 
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M m
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 Let the tension in string connecting 7th and 8th 

block is T. 

 

 T = 3 ma 

 
3

3
5

g
T m   

 2 kgm   

 T = 36 N 

20. Find the value of charge flows through battery 

in the given circuit in ( C ) 

  

Sol. Answer (13.00) 

   

 Since capacitors are connected in series, they 

carry same charge 
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 1 FeqC    

 eqQ C v  

 1 F 13 13 CQ V      

21. The energy of emitted photoelectrons from a 

metal is 0.9 eV and energy of incident photon is 

3.1 eV then the work function of a metal in eV 

is 

Sol. Answer (2.20) 

 max photonk E    



 

(7) 

 0.9 eV 3.1eV   

 (3.1 0.9) eV    

 2.2 eV   

22. 20 tuning forks are arranged in increasing order 

of frequency such that every tuning fork 

produces 4 beats with previous one. If 

frequency of last tuning fork is double the first, 

then the frequency of last tuning fork is? 

Sol. Answer (152 Hz) 

 Let frequencies of tuning fork are  

 , 4, 2(4), ......, 19(4)x x x x     

 19(4) 2 [ ]x x given   

 19 4 x   

 76x   

 Frequency of last tuning fork = 

2 2 76 152 Hzx     

23. y(m) = 20 sin( mt )  710c     

 y(c) = 40 sin( ct )  310m    

 Amplitude of wave with lowest frequency 

 c m    

 (1) 10 

 (2) 20 

 (3) 0.5  

 (4) 0.025 

Sol. Answer (1) 

 Equation of AM modulated wave
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