
DPP No. : B34 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

1.  A cricket ball of mass 150 g is moving with a velocity of 12 m/sec and is hit by a bat so that the ball is 
turned back with a velocity of 20 m/sec. The force of blow acts for 0.01 s on the ball. Find the average 
force exerted by the bat on the ball.   

 (A) 320 N  (B) 480 N  (C) 160 N  (D) 240 N 
 

2. Two points of a rod move with velocities 3 v & v perpendicular to the rod and in the same direction, 
separated by a distance ' r'. Then the angular velocity of the rod is:  

 (A) 
r

v3
   (B) 

r

v4
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r

v5
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r
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3. A uniform rod of mass 6M and length 6l is bent to make an equilateral hexagon. Its M.I. about an axis 
passing through the centre of mass and perpendicular to the plane of hexagon is:  

 (A) 5ml2   (B) 6ml2   (C) 4ml2  (D) ml2/12 
 

4. The moment of inertia of a door of mass m, length 2  and width  about its longer side is  

 (A) 
24

m11 2
  (B) 

24

m5 2
   (C) 

3

m 2
    (D) none of these  

 

5. A rigid body of mass m rotates with angular velocity  about an axis at a distance a from the centre of 
mass G. The radius of gyration about a parallel axis through G is k. The kinetic energy of rotation of the 
body is  
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6. A flywheel rotating about a fixed axis has a kinetic energy of 360 joule when its angular speed is  

30 rad/ sec. The moment of inertia of the wheel about the axis of rotation is    
 (A) 0.6 kg x m2  (B) 0.15 kg x m2  (C) 0.8 kg x m2  (D) 0.75 kg x m2 

 
7.  The product of moment of inertia and angular acceleration is  
  (A) force    (B) torque    (C) angular momentum  (D) rotational kinetic energy 
 

8. A particle is at a distance r from the axis of rotation. A given torque  produces some angular 
acceleration in it. If the mass of the particle is doubled and its distance from the axis is halved, the value 
of torque to produce the same angular acceleration is  

  (A) /2     (B)      (C) 2   (D) 4 
 
9. A constant torque of 31.4 N-m is exerted on a pivoted wheel. If angular acceleration of wheel is  

4 rad/sec 2, then the moment of inertia of the wheel is :  
 (A) 2.5 kg-m2  (B) 3.5 kg-m2  (C) 4.5 kg-m2  (D) 5.5 kg-m2 

 
10. The rotational kinetic energy of a rigid body of moment of inertia 5 kg-m2 is 10 joules. The angular 

momentum about the axis of rotation would be :  
  (A) 100 joule-sec   (B) 50 joule-sec   (C) 10 joule-sec   (D) 2 joule-sec 
 
11. In the pulley system shown, if radii of the bigger and smaller pulley are 2 m and  

1m respectively and the acceleration of block A is 5 m/s2 in the downward 
direction, then the acceleration of block B will be: 
(A) 0 m/s2      
(B) 5 m/s2   
(C) 10 m/s2      
(D) 5/2 m/s2 
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12. A rod of length 1m is sliding in a corner as shown. At an instant when the rod 
makes an angle of 60º with the horizontal plane, the velocity of point A on the rod 
is 1m/s. The angular velocity of the rod at this instant is : 
(A) 2 rad/s     (B) 1.5 rad/s   
(C) 0.5 rad/s     (D) 0.75 rad/s 
 

 
     

13. The moment of inertia of a sphere of density  and radius R about an axis passing through its centre is 
proportional to  

  (A) R2     (B) R3     (C) R4    (D) R5 
 

14.  A man sitting on a rotating stool with his arms stretched out, suddenly lowers his hands 
  (A) his angular velocity decreases    (B) his moment of inertia decreases 
    (C) his angular velocity remains constant   (D) his angular momentum increases 
 
15. A smooth uniform rod of length L and mass M has identical beads of negligible size, each of mass m, 

which can slide freely along the rod. Initially the two beads are at the centre of the rod and the system is 

rotating with angular velocity 0 about an axis perpendicular to the rod and passing through the mid 
point of the rod., There are no external forces. When the beads reach the ends of the rod, the angular 
velocity of the rod would be 

  (A)  0M
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
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


   (D) 0M

M 8m




  

 

16. The angular momentum of particle of mass 0.01 Kg and position vector ˆ ˆr (10i 6j)   meter and moving 

with a velocity î5  metre/sec about the origin will be 

  (A) ˆ0.3k Joule sec  (B)  ˆ3k Joule sec   (C) 1/3 Joule sec   (D) ˆ0.03k  Joule sec 

 

17. A uniform heavy disc is rotating at constant angular velocity  about a vertical axis through its centre 
and perpendicular to the plane of the disc. Let L be its angular momentum. A lump of plastic is dropped 
vertically on the disc and sticks to it. Which will be constant    

 (A)    (B)  and L both (C) L only  (D) Neither  nor L 
 
18. The angular momentum of a system of particles is conserved   
 (A) When no external force acts upon the system 
 (B) When no external torque acts on the system 
 (C) When no external impulse acts upon the system 
 (D) When axis of rotation remains same  
 
19. A disc of mass M and radius R is suspended in a vertical plane by a horizontal axis passing through its 

centre. After sticking an object of same mass M at its rim the mass is raised to the position of maximum 
height. Now this unstable system is released. When the object passes the position right below the centre 
the angular velocity of the system would be  

MRO

 

 (A)  
8g

3R
  (B)  
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20. A particle performs uniform circular motion with an angular momentum L. If the frequency of particle's 

motion is doubled and its kinetic energy is halved, the angular momentum becomes 
 (A) 2L   (B) 4 L   (C) L/2   (D) L/4 

 
 
 



 
2. DPP Syllabus : 

DPP No. : B34 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 

ANSWER KEY OF DPP No. : B34 
1.  (B) 2. (D)  3. (A)  4. (C) 5. (C)  6. (C)  7. (B)  
8.  (A)  9. (A) 10. (C)  11. (D)  12. (A)  13. (D)  14. (B) 
15.  (C)  16. (A) 17. (C) 18. (B) 19. (A)  20. (D) 
 

1.  A cricket ball of mass 150 g is moving with a velocity of 12 m/sec and is hit by a bat so that the ball is 
turned back with a velocity of 20 m/sec. The force of blow acts for 0.01 s on the ball. Find the average 
force exerted by the bat on the ball.   

 150 xzke nzO;eku dh ,d fØdsV xsan 12 eh-@ls- ds osx ls xfreku gS cYys ls ekjus ds ckn 20 eh-@ls- ds osx ls 

ykSVrh gSA cYys }kjk xsan ij cy 0.01 lsd.M ds fy, vkjksfir gksrk gSA cYys }kjk xsan ij yxk;k x;k vkSlr cy 

Kkr djksA  

 (A) 320 N  (B*) 480 N  (C) 160 N  (D) 240 N 
Solution : Initial momentum of the ball = (150/1000) x 12 = 1.8 kg m/sec 
 Final momentum of the ball = –(150/1000) x 20 = – 3.0 kg m/sec 
 Change in momentum = 4.8 kg m/sec. 
 Average force exerted = impulse/time = (4.8 kg m/sec) / 0.01 s 
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2. Two points of a rod move with velocities 3 v & v perpendicular to the rod and in the same direction, 
separated by a distance ' r'. Then the angular velocity of the rod is:  

 ,d NM+ ds nks fcUnq] NM+ ds yEcor leku fn'kk esa 3 v rFkk v osx ls xfr djrs gSaA nksuks fcUnq ,d nwljs ls  

' r' nwjh ij gSa rks NM+ dk dks.kh; osx gksxk %  

 (A) 
r

v3
   (B) 

r

v4
   (C) 

r

v5
   (D*) 

r

v2
  

Ans. rod = point = 







r

v rel    ;   vrel. being the velocity of one point w.r.t. other.  

     vrel. ,d fcUnq dk nwljs ds lkis{k osx 

 = 
r

vv3 
   and ‘r’ being the distance between them. 

     ‘r’ muds chp dh nwjh 

 =  
r

v2
 

 
 
 
 



3. A uniform rod of mass 6M and length 6l is bent to make an equilateral hexagon. Its M.I. about an axis 
passing through the centre of mass and perpendicular to the plane of hexagon is:  

 ,d 6M nzO;eku rFkk 6 yEckbZ dh ,d leku NM+ dks eksM+dj ,d le"kVdks.k cuk;k tkrk gSA bldk nzO;eku dsUnz 

ls xqtjus okyh rFkk "kVdks.k ds ry ds yEcor~ v{k ds ifjr% tM+Ro vk?kw.kZ gSA  
 (A*) 5ml2   (B) 6ml2   (C) 4ml2   (D) ml2/12 
 
4. The moment of inertia of a door of mass m, length 2  and width  about its longer side is  
 m nzO;eku 2  yEckbZ rFkk  pkSM+kbZ ds njokts dk cM+h Hkqtk ds ifjr% tM+Ro vk?kw.kZ gksxk &   

 (A) 
24

m11 2
     (B) 

24

m5 2
    

(C*) 
3

m 2
       (D) none of these bues ls dksbZ ugha 

Sol. (C) (about YY') = 
12

m 2
 

 (C) (YY' ds ifjr% ) =  
12

m 2
 

 Using parallel axis theorem : (lekUrj v{kkasa dh çes;s ls)    

 (about AD) AD ds ifjr% = 
12

m 2
+ 

4

m 2
 = 

3

m 2
 Ans. 

 

5. A rigid body of mass m rotates with angular velocity  about an axis at a distance a from the centre of 
mass G. The radius of gyration about a parallel axis through G is k. The kinetic energy of rotation of the 
body is  
,d m æO;eku dk n`<fi.M dks.kh; osx  ls ?kw.kZu dj jgk gSa ,oa ?kw.kZu v{k dh æO;eku dsUæ G ls nwjh a ,oa 

æO;eku dsUæ G  ls ikfjr ,oa v{k ds lekUrj v{k ds lkis{k ?kw.kZu f=kT;k k gSA oLrq dh ?kw.kZu xfrt ÅtkZ gSa 
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6. A flywheel rotating about a fixed axis has a kinetic energy of 360 joule when its angular speed is 30 rad/ 

sec. The moment of inertia of the wheel about the axis of rotation is    
 ,d ifg;k fdlh fLFkj v{k ds lkis{k ?kw.kZu dj jgk gSA tc bldh dks.kh; pky 30 rad/ sec gS rc xfrt ÅtkZ 

360 twy gS] rks ifg, dk ?kw.kZu v{k ds lkis{k tM+Ro vk?kw.kZ gSaA   
 (A) 0.6 kg x m2  (B) 0.15 kg x m2  (C*) 0.8 kg x m2  (D) 0.75 kg x m2 

Sol. KE =  
2

1
2 360 = 

2

1
 (30)2 

  = 0.8 kg m2  

 
7.  The product of moment of inertia and angular acceleration is  
  (A) force    (B*) torque    (C) angular momentum  (D rotational kinetic energy 
  tM+Ro vk?kw.kZ rFkk dks.kh; Roj.k dk xq.kuQy gSaA  

  (A) cy    (B) cy vk?kw.kZ     (C) dks.kh; laosx    (D) ?kw.kZu xfrt ÅtkZ  

Sol.   =   
 
8. A particle is at a distance r from the axis of rotation. A given torque  produces some angular 

acceleration in it. If the mass of the particle is doubled and its distance from the axis is halved, the value 
of torque to produce the same angular acceleration is  
,d d.k ?kw.kZu v{k ls r nwjh ij fLFkr gSaA ,d fn;k x;k cyk?kw.kZ  blesa dqN dks.kh; Roj.k mRiUUk djrk gSaA ;fn 

d.k dk æO;eku nks xquk rFkk v{k ls nwjh vk/kh dj nh tk, rks leku dks.kh; Roj.k mRiUu djus ds fy, cyk?kw.kZ 

gksxkA 

  (A*) /2    (B)      (C) 2   (D) 4



Sol.  
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  2 = /2 
 
9. A constant torque of 31.4 N-m is exerted on a pivoted wheel. If angular acceleration of wheel is  

4 rad/sec 2, then the moment of inertia of the wheel is :  
 31.4 N-m dk ,d fu;r cy vk?kw.kZ ,d dhyfdr ifg, ij vkjksfir fd;k tkrk gSA ;fn ifg, dk dks.kh; Roj.k  

4 rad/sec 2 gks rks ifg, dk tM+Ro vk?kw.kZ gSaA        
 (A*) 2.5 kg-m2  (B) 3.5 kg-m2  (C) 4.5 kg-m2  (D) 5.5 kg-m2 

Sol.  = 

  =  
4

4.31
= 2.5 kgm2 

 
10. The rotational kinetic energy of a rigid body of moment of inertia 5 kg-m2 is 10 joules. The angular 

momentum about the axis of rotation would be :  
  5 kg-m2 tM+Ro vk?kw.kZ ds n`<+ fi.M dh ?kw.kZu xfrt ÅtkZ 10 joules gS rks ?kw.kZu v{k ds lkis{k dks.kh; laosx gksxkA  
  (A) 100 joule-sec   (B) 50 joule-sec   (C*) 10 joule-sec   (D) 2 joule-sec 

Sol.  KER = 



2

L

2

1 2
2  

 L = RKE2  = 10 joule-sec 

 
11. In the pulley system shown, if radii of the bigger and smaller pulley are 2 m and 1 m respectively and 

the acceleration of block A is 5 m/s2 in the downward direction, then the acceleration of block B will be: 
 fp=k esa iznf'kZr f?kjuh fudk; esa] ;fn cM+h rFkk NksVh f?kjuh dh f=kT;k Øe'k% 2 eh- rFkk 1 eh- gSa rFkk CykWd A dk 

Roj.k 5 eh0/lSd.M2 uhps dh vksj dh fn'kk esa gS]  rks CykWd B dk Roj.k gksxk &  

       
 (A) 0 m/s2  (B) 5 m/s2  (C) 10 m/s2  (D*) 5/2 m/s2 

Ans. (D) Given fn;k gS aA = 2   = 5 m/s2  

    = 5/2   rad/s2  
   aB = 1.() = 5/2 m/s2   

 
12. A rod of length 1m is sliding in a corner as shown. At an instant when the rod makes an angle of 60º 

with the horizontal plane, the velocity of point A on the rod is 1m/s. The angular velocity of the rod at 
this instant is :  

 1m yEch NM+ fdukjks ds lgkjs fp=kkuqlkj fQlyrh gSA tc NM+ {kSfrt ls 60º dks.k cukrh gS rc NM+ ij fcUnq A 

dk osx 1m/s. gSA bl le; NM+ dk dks.kh; osx gksxkA  

 
 (A*) 2 rad/s  (B) 1.5 rad/s  (C) 0.5 rad/s  (D) 0.75 rad/s 



Sol.  

 1 = (1 cos60º) 
  = 2 rad/s  
 
13. The moment of inertia of a sphere of density and radius R about an axis passing through its centre is 

proportional to  
fdlh R f=kT;k ds xksys] ftldk ?kuRo  gS] dk mlds dsUæ ls xqtjus okys v{k ds lkis{k tM+Ro vk?kw.kZ dk 

eku vuqØekuqikrh gSA 
  (A) R2     (B) R3     (C) R4    (D*) R5 

Sol.   = 2 3 22 2 4
MR R R

3 3 3
    

   R5 

 

14. A man sitting on a rotating stool with his arms stretched out, suddenly lowers his hands 
 (A) his angular velocity decreases    (B*) his moment of inertia decreases 
   (C) his angular velocity remains constant    (D) his angular momentum increases 
 ,d O;fDr ?kwers LVqy ij Hkqtk;sa QSyk;s cSBk gSA ;dk;d og Hkqtk;sa fldqM ysrk gSa] rks  
 (A) mldk dks.kh; osx ?kV tk;sxk     (B) mldk tM+Ro vk/kw.kZ ?kV tk;sxk  
   (C) mldk dks.kh; osx fu;r jgsxk      (D) mldk dks.kh; laosx c<+ tk;sxk  
Sol. Mass distribution from axis of rotation is decrease so moment of inertia decreases. 
 ?kw.kZu v{k ls nzO;eku forj.k ?kVrk gS vr% tM+Ro vk?kw.kZ Hkh ?kVrk gSA  
 
15. A smooth uniform rod of length L and mass M has identical beads of negligible size, each of mass m, 

which can slide freely along the rod. Initially the two beads are at the centre of the rod and the system is 
rotating with angular velocity 0 about an axis perpendicular to the rod and passing through the mid point 
of the rod., There are no external forces. When the beads reach the ends of the rod, the angular velocity 
of the rod would be 

 L yEckbZ o M æO;eku dh fpduh o iryh ,d leku NM+ ds lkFk] ux.; vkdkj ds nks euds yxs gSa ftuesa izR;sd dk 

æO;eku m gSa vkSj ;s NM+ dh yEckbZ ds vuqfn'k Lora=krk iwoZd fQly ldrs gSaA izkjaHk esa nksuksa euds NM+ ds dsUæ ij 

gSa vkSj fudk; NM+ ds yEcor~ o e/; fcUnq ls xqtjus okys v{k ds lkis{k 0 dks.kh; osx ls ?kw.kZu dj jgh gSaA ;fn 

dksbZ cká cy dk;Z ugha dj jgs gSa rks tc euds NM+ ds fljksa rd igq¡prs gS rc NM+ dk dks.kh; osx gks tk;sxkA  

 (A)  0M

M 2m




   (B) 0M

M 4m




    (C*)  0M

M 6m




   (D) 0M

M 8m




  

Sol. using angular momentum conservation 
 dks.kh; laosx lj{k.k ds mi;ksx ls  

 
2 2 2

0
ML ML L

2m
12 12 4

 
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 
          

 = 0M

M 6m




 

 

16. The angular momentum of particle of mass 0.01 Kg and position vector ˆ ˆr (10i 6 j) 


 meter and moving 

with a velocity  ˆ5 i  metre/sec about the origin will be 

 ,d 0.01 Kg æO;eku dk d.k ftldk fLFkfr lfn'k ˆ ˆr (10i 6 j) 


m gS] ˆ5 i  m/s ds osx ls xfr dj jgk gS rks ewy 

fcUnq ds lkis{k dks.kh; laosx gksxkA  

 (A*) ˆ0.3 k Joule sec  (B)  ˆ3 k Joule sec   (C) 1/3 Joule sec   (D) ˆ0.0 3 k  Joule sec 

 
 



Sol.  L


 = m . r v
 

 

  L


 = 0.01 ˆ ˆ(10i 6 j) ×  ˆ5i  = ˆ0.3 k Joule sec 
 

17. A uniform heavy disc is rotating at constant angular velocity  about a vertical axis through its centre 
and perpendicular to the plane of the disc. Let L be its angular momentum. A lump of plastic is dropped 
vertically on the disc and sticks to it. Which will be constant    

 ,d ,dleku Hkkjh pdrh] vius ry ds yEcor~ rFkk dsUæ ls xqtjus okyh Å/okZ/kj v{k ds ifjr% fu;r dks.kh; osx 

 ls ?kwe jgh gSa] ekuk fd bldk dks.kh; laosx L gSA fi?kyh gqbZ IykfLVd dh ,d cawn pdrh ij Å/okZ/kj fxjdj 

fpid tkrh gS rks D;k fu;r jgsxkA        

 (A)    (B)  and L both (C*) L only  (D) Neither  nor L 
 (A)    (B)  vkSj L nksuksa  (C) dsoy L   (D) u  vkSj u L 

Sol. external torque ckâ; cy vk?kw.kZ  = 0  

 L = constant fu;rkad. 
 
18. The angular momentum of a system of particles is conserved   
 (A) When no external force acts upon the system 
 (B*) When no external torque acts on the system 
 (C) When no external impulse acts upon the system 
 (D) When axis of rotation remains same  
 d.kksa ds ,d fudk; dk dks.kh; laosx lajf{kr jgrk gSA  

 (A) tc fudk; ij dksbZ cká cy dk;Z ugh djrk gSA  

 (B*) tc fudk; ij dksbZ cká cy vk?kw.kZ dk;Z ugh djrk gSA  

 (C) tc fudk; ij dksbZ cká vkosx dk;Z ugh djrk gSA  

 (D) tc ?kw.kZu v{k leku jgrk gSA  
 
19. A disc of mass M and radius R is suspended in a vertical plane by a horizontal axis passing through its 

centre. After sticking an object of same mass M at its rim the mass is raised to the position of maximum 
height. Now this unstable system is released. When the object passes the position right below the 
centre the angular velocity of the system would be  
M æO;eku o R f=kT;k dh ,d pdrh Å/oZ ry esa dsUæ ls xqtjus okys {kSfrt v{k ds ifjr% fuyafcr gSaA ,d M 

leku æO;eku dk fi.M mldh ifj/kh ij fpidk dj dsUæ ls vf/kdre Åpk¡bZ dh fLFkfr rd mBk;k tkrk gSA  vc 

;g vLFkkbZ fudk; NksM+k tkrk gSaA tc fi.M dsUæ ds Bhd uhps ls xqtjrk gS rks fudk; dk dks.kh; osx gksxkA  

MRO

 

  (A*)  
8g

3R
  (B)  

2g

3R
   (C) 

3g

2R
    (D)  

3g

8R
 

Sol.  Using energy conservation 
  ÅtkZ laj{k.k ls  

  2MgR = 
2

2 21 MR
MR

2 2

 
  

 
     = 

8g

3R
 

 
20. A particle performs uniform circular motion with an angular momentum L. If the frequency of particle's 

motion is doubled and its kinetic energy is halved, the angular momentum becomes 
 ,d d.k dks.kh; laosx L ls ,dleku o`Ùkh; xfr dj jgk gSA ;fn d.k dh xfr dh vko`fÙk nqxuh ,oa xfrt ÅtkZ  

vk/kh dj nh tk, rks dks.kh; laosx gksxkA  

 (A) 2L   (B) 4 L   (C) L/2   (D*) L/4 

Sol. Kinetic energy xfrt ÅtkZ  = 
1

L
2

  

 1 1 1

2 2 2

K L

K L





,    L2 = L/4 
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