
DPP No. : B32 (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. Write the theorem of parallel axes for the given figure, where G is the centre of 

mass of the body : 

(A) I = IG – Md2       

(B) I = IG + Md2    

(C) I + IG = Md2       

(D) IG = I + Md2 

 
 

2.  The moment of inertia of a thin scale of length L and mass M about an axis passing through the centre 

of mass and perpendicular to its length would be  

  (A)  
12

ML: 2

   (B)   
4

ML: 2

 (C) 
3

ML: 2

   (D) ML2 

 

3.  The moment of inertia of a solid sphere of mass M and radius R about a tangential axis is  

  (A) 2MR
3

5
    (B) 2RM

5

2
    (C)  2MR

3

2
  (D) 2MR

5

7
  

  

4. The moment of inertia of solid sphere is 20 kg-m2 about the diameter. The moment of inertia about any 

tangent will be : 

  (A) 70 kg-m2    (B) 35 kg-m2   (C) 50 kg-m2    (D) 20 kg-m2   
 

 

5. A wheel of mass 10 kg has a moment of inertia of 160 kg m2 about its own axis, the radius of gyration 

will be :           

 (A) 10 m  (B) 8 m   (C) 6 m   (D) 4 m 

 

6.  From the theorem of perpendicular axes. If the lamina is in X- Y plane  

  (A) Ix – Iy = Iz  (B) Ix + Iz = Iy  (C) Ix + Iy = Iz  (D) Iy + Iz = Ix  
 

7.  The moment of inertia of a thin ring of mass M and radius R about its diameter is 

  (A) 2MR
2

1
   (B)  2MR

2

3
  (C) MR2   (D) 2MR2 

 

  (A) 2m
2

1
    (B) 2

2

1
    (C) 2

2

1
   (D)  2mv,

2

1
 

 
9. The moment of inertia of a uniform thin rod of length L and mass M about an axis passing through a 

point at a distance of L/3 from one of its ends and perpendicular to the rod is  

(A) 
48

ML7 2

    (B)  
9

ML2

     (C)  
12

ML2

   (D)  
3

ML2

 

10. Two rings have their moments of inertia in the ratio 2 : 1 and their diameters are in the ratio 2 : 1. The 
ratio of their masses will be   
(A) 2 : 1   (B) 1 : 2   (C) 1 : 4  (D) 1 : 1 

 
11. One circular ring and one circular disc, both are having the same mass and radius. The ratio of their 

moments of inertia about the axes passing through their centres and perpendicular to their planes. will 

be         

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

8. The rotational kinetic energy of a rigid body of mass m rotating about a fixed axis with angular velocity 

 having  as moment of inertia about that axis, is : 
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12. A 1.0kg ball drops vertically into a floor from a height of 25 cm. It rebounds to a height of 4cm. The 

coefficient of restitution for the collision is -    

(A) 0.16   (B) 0.32   (C) 0.40  (D) 0.56 

13. If the angle between two vectors is 30º , then
A B

| A B |




 is : 

 (A)
1

3
     

 (B) 3    

 (C)  1 

 (D)  cannot be determined because values of  | A | and |B | are not given . 

 

14.  A body of mass 2kg travels according to the law x(t) = pt + qt2 + rt3 where p =  3ms–1 , q  = 4ms–2 and  

r = 5 ms–3 . The force acting on the body at t = 2 seconds is 

 (A) 136 N  (B) 134 N  (C) 158 N  (D) 68 N 

 

15.  A body with mass 5 kg is acted upon by a force N)ĵ4î3(F 


. If  its initial velocity at t = 0 is  

ĵ12î6v 


 ms–1, the time at which it  will just have a velocity along the y-axis is : 

 (A) never  (B) 10 s   (C) 2 s   (D) 15 s 
 

 

16. A car is moving on a plane inclined at 30º to the horizontal with an acceleration of 9.8 m/s2 parallel to 

the plane upward. A bob is suspended by a string from the roof. The angle in degrees which the string 

makes with the vertical is : (Assume that the bob does not move relative to car)  [g = 9.8 m/s2]   

 (A) 20º   (B) 30º   (C) 45º   (D) 60º  

 

17.  The density of a non-uniform rod of length 1m is given by (x) = a(1+bx2) 

 where a and b are constants and  o   x  1  . 

 The centre of mass of the rod will be at 

 (A) 
)b3(4

)b2(3




  (B) 

)b3(3

)b2(4




  (C) 

)b2(3

)b3(3




  (D) 

)b2(3

)b3(4




 

 

18. Figure shows the roller coaster track. Each car will start from rest at point A and will roll with negligible 

friction. It is important that there should be at least some small positive normal force exerted by the 

track on the car at all points, otherwise the car would leave the track. With the above fact, the minimum 

safe value for the radius of curvature at point B is (g = 10 m/s2) :   

       
 (A) 20 m  (B) 10 m  (C) 40 m  (D) 25 m 

 

19. The angular velocity of a rigid body about any point of that body is same: 

 (A) only in magnitude    

 (B) only in direction 

 (C) both in magnitude and direction necessarily 

 (D) both in magnitude and direction about some points, but not about all points. 
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20. Two particles tied to different strings are whirled in a horizontal circle as shown in figure. The ratio of 

lengths of the strings so that they complete their circular path with equal time period is: 

     

 (A) 
2

3
   (B) 

3

2
   (C) 1   (D) None of these 
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ANSWER KEY OF DPP No. : B32 

1.   (B) 2. (A)  3. (D)  4. (A)  5. (D) 6. (C)  7. (A) 
8.  (C) 9. (B)  10. (B)  11. (B) 12. (C)  13. (B) 14.  (A) 
15.  (B)  16. (B)  17.  (A) 18. (A) 19. (C)  20. (B) 
 
1.  Write the theorem of parallel axes for the given figure, where G is the centre of mass of the body : 
  fn;s x;s fp=k ds fy, lekUrj v{kksa dh izes; fy[kksA ;gk¡ G oLrq dk æO;eku dsUæ gS :    

           

 (A) I = IG – Md2   (B*) I = IG + Md2   (C) I + IG = Md2  (D) IG = I + Md2 
Sol. I = IG + Md2   
 

2. The moment of inertia of a thin scale of length L and mass M about an axis passing through the centre of 
mass and perpendicular to its length would be  

 M æO;eku rFkk L yEckbZ okys irys iSekus dk mldh yEckbZ ds yEcor~ rFkk æO;eku dsUæ ls ifjr v{k ds lkis{k 

tM+Ro vk?kw.kZ gksxkA  

 (A*)  
12

ML: 2

   (B)   
4

ML: 2

 (C) 
3

ML: 2

   (D) ML2 

Sol.  =  
12

ML2

 

3. The moment of inertia of a solid sphere of mass M and radius R about a tangential axis is  
 M æO;eku o R f=kT;k dk ,d Bksl xksys dk blds i`"B dks Li'kZ djrh gqbZ v{k ds lkis{k tM+Ro vk?kw.kZ dk eku gksrk 

gSA  

 (A) 2MR
3

5
    (B) 2RM

5

2
    (C)  2MR

3

2
  (D*) 2MR

5

7
   

Sol. = 
5

2
 + MR2 = 2MR

5

7
    

 
4. The moment of inertia of solid sphere is 20 kg-m2 about the diameter. The moment of inertia about any 

tangent will be : 
  fdlh Bksl xksys dk O;kl ds ifjr% tM+Ro vk?kw.kZ 20 kg-m2 gSA xksys ds Li'kZ js[kk ds ifjr% tM+Ro vk?kw.kZ gksxkA 
  (A*) 70 kg-m2    (B) 35 kg-m2   (C) 50 kg-m2    (D) 20 kg-m2   



Sol.   = 2MR
5

2
= 20 kg-m2 

  ’ =  2MR
5

7
= 70 kg-m2 

 

5. A wheel of mass 10 kg has a moment of inertia of 160 kg m2 about its own axis, the radius of gyration 
will be :          

 10 kg nzO;eku ds ,d ifg;s dk bldh v{k ds ifjr% tM+Ro vk?kw.kZ 160 kg m2 gSA bldh ?kw.kZu f=kT;k gksxhA  
 (A) 10 m  (B) 8 m   (C) 6 m   (D*) 4 m 
 
6.  From the theorem of perpendicular axes. If the lamina is in X- Y plane  
 yEcor~ v{kksa ds izes; ls ;fn iVy X-Y ry esa gks rks&   
  (A) Ix – Iy = Iz  (B) Ix + Iz = Iy  (C*) Ix + Iy = Iz  (D) Iy + Iz = Ix  
Sol.  Ix + Iy = Iz 
 

7.  The moment of inertia of a thin ring of mass M and radius R about its diameter is 
  ,d M nzO;eku rFkk R f=kT;k dh irys oy; dh ry esa fLFkr O;kl ds ifjr% tM+Ro vk?kw.kZ gksrk gS&  

  (A*) 2MR
2

1
   (B)  2MR

2

3
  (C) MR2   (D) 2MR2 

Sol.  using perpendicular axis theorem 
  yEcor~ v{kksa dh izeas; ls  

   = 2MR
2

1  

 

8. The rotational kinetic energy of a rigid body of mass m rotating about a fixed axis with angular velocity 
 having  as moment of inertia about that axis, is : 
m æO;eku dh n`<+ oLrq fLFkj v{k ds lkis{k  dks.kh; osx ls ?kw.kZu dj jgh gSA ;fn bldk ?kw.kZu v{k ds lkis{k 

tM+Ro vk?kw.kZ  gks rks fi.M dh ?kw.kZu xfrt ÅtkZ gS&  

  (A) 2m
2

1
    (B) 2

2

1
    (C*) 2

2

1
   (D)  2mv,

2

1
 

Sol.  2

2

1
   

 
9. The moment of inertia of a uniform thin rod of length L and mass M about an axis passing through a 

point at a distance of L/3 from one of its ends and perpendicular to the rod is  
,dleku iryh NM+ dh yEckbZ L rFkk æO;eku M gSaA bl NM dk blds ,d fljs ls L/3 nwjh ij fLFkr fcUnq ls  

xqtjus okyh rFkk NM+ ds yEcor v{k ds lkis{k tMRo vk?kw.kZ gksxk  

  (A) 
48

ML7 2

    (B*)  
9

ML2

     (C)  
12

ML2

   (D)  
3

ML2

 

Sol.   = 
22

6

L
m

12

ML






 = 

9

ML2

   

 
10. Two rings have their moments of inertia in the ratio 2 : 1 and their diameters are in the ratio 2 : 1. The 

ratio of their masses will be   
nks oy;ksa ds tM+Ro vk?kw.kZ dk vuqikr 2 : 1 gS rFkk muds O;kl dk vuqikr 2 : 1 gSaA bu oy;ksa ds æO;ekuksa dk 

vuqikr gksxkA  
  (A) 2 : 1   (B*) 1 : 2  (C) 1 : 4  (D) 1 : 1 
 

Sol.   
2

1

I

I
 = 

2
22

2
11

RM

RM
=  2  :  1 

  
2

1

M

M
 = 1  :   2 



 
11. One circular ring and one circular disc, both are having the same mass and radius. The ratio of their 

moments of inertia about the axes passing through their centres and perpendicular to their planes. will 
be          
,d o`Ùkkdkj oy; ,oa ,d o`Ùkkdkj pdrh nksuksa ds æO;eku ,oa f=kT;k,¡ leku gSaA buds ryksa ds yEcor~ ,oa dsUæksa 

ls xqtjus okys v{kksa ds ifjr% tM+Ro vk?kw.kksa dk vuqikr gSA  
  (A) 1 : 1   (B*) 2 : 1  (C) 1: 2   (D) 4 : 1 

Sol.   
2

1

I

I
= 

2

MR

MR
2

2

= 2 : 1 

12. A 1.0kg ball drops vertically into a floor from a height of 25 cm. It rebounds to a height of 4cm. The 
coefficient of restitution for the collision is -     

1.0kg nzO;eku okyh xsan fdlh Q'kZ ij 25 cm dh ÅapkbZ ls m/okZ/kj fxjrh gSA og 4cm dh ÅapkbZ rd 

okil mNyrh gSA VDdj dk izR;koLFkku xq.kkad gS&  

   (A) 0.16   (B) 0.32   (C*) 0.40  (D) 0.56 

Sol.  Velocity just before collision = u = 2gh  = 5 m/s 

  VDDj ds Bhd igys osx = u = 2gh  = 5 m/s 

  velocity just after collision = v = 2gh'  = 0.8 m/s 

  VDdj ds Bhd i'pkr~ osx = v = 2gh'  = 0.8 m/s 

  e = 
v

0.4
u
  

13. If the angle between two vectors is 30º , then
A B

| A B |




 

   is :   

 ;fn nks lfn'k ds chp dks.k 30º gks rks 
A B

| A B |




 

  dk eku gksxk :  

 (A)
1

3
     

 (B*) 3    
 (C)  1 

 (D)  cannot be determined because values of  | A


| and |B


| are not given . 

 Kkr ugha fd;k tk ldrk D;ksafd | A


| rFkk |B


| dk ifjek.k ugha fn;k x;k gSA 

 
14.  A body of mass 2kg travels according to the law x(t) = pt + qt2 + rt3 where p =  3ms–1 , q  = 4ms–2 and  

r = 5 ms–3 . 
 The force acting on the body at t = 2 seconds is 
 (A*) 136 N  (B) 134 N  (C) 158 N  (D) 68 N 
 2kg nzO;eku dk dksbZ fiaM lehdj.k x(t) = pt + qt2 + rt3 ds vuqlkj xfr djrs gS] ;gk¡ p = 3ms–1, q = 4ms–2 vkSj  

r = 5ms–3 gSA  

 t =2s ij fiaM ij yxus okyk cy gS& – – 
 (A*) 136 N  (B) 134 N  (C) 158 N  (D) 68 N   
 

15.  A body with mass 5 kg is acted upon by a force N)ĵ4î3(F 


. If  its initial velocity at t = 0 is  

ĵ12î6v 


 ms–1, the time at which it  will just have a velocity along the y-axis is : 
 (A) never  (B*) 10 s  (C) 2 s   (D) 15 s 

 5kg nzO;eku ds fdlh fiaM ij dksbZ cy N)ĵ4î3(F 


 dk;Z dj jgk gSA ;fn t = 0 ij fiaM dk izkjafHkd osx  

 ĵ12î6v 


 ms–1 gks] rks og le; tc bldk osx dssoy y v{k ds vuqfn'k gksxk] gS&   

 (A) dHkh ugha  (B*) 10s  (C) 2 s   (D)15 s   



 

16. A car is moving on a plane inclined at 30º to the horizontal with an acceleration of 9.8 m/s2 parallel to 
the plane upward. A bob is suspended by a string from the roof. The angle in degrees which the string 
makes with the vertical is : (Assume that the bob does not move relative to car)  [g = 9.8 m/s2]   

 30º dks.k okys ,d ur ry ij ,d dkj ur ry ds lekUrj Åij dh vksj 9.8 m/s2 ds Roj.k ls xfr dj jgh gSA 

dkj dh Nr ls Mksjh }kjk ,d yksyd (bob) yVdk gqvk gSA Mksjh }kjk m/okZ/kj ds lkFk cuk;k x;k dks.k ¼fMxzh esa½ 

D;k gksxk % (ekuk yksyd (bob)] dkj ds lkis{k xfr ugha djrk gS½  [g = 9.8 m/s2] 
 (A) 20º   (B*) 30º   (C) 45º   (D) 60º  
Sol. From frame of car, the effective acceleration (geff) due to gravity shall be measured as shown in figure. 

Hence geff makes an angle 30° with vertical direction (down wards). Since the string aligns with 
direction of geff in equilibrium, the required angle is  = 30°. 

 dkj ds funsZ'k rU=k ls] izHkkoh xq:Roh; Roj.k (geff) fn[kk;s x;s fp=k ds vuqlkj ukik tk;sxkA blfy, geff Å/okZ/kj 

fn'kk ¼uhps dh vksj½ ls 30° dk dks.k cukrk gSA pwafd jLlh lkE;koLFkk esa geff dh fn'kk esa vius vki dks O;ofLFkr 

dj ysrh gS] blfy;s vko';d dks.k  = 30° gksxkA 

 
 
17.  The density of a non-uniform rod of length 1m is given by (x) = a(1+bx2) 
 where a and b are constants and  o   x  1  . 
 The centre of mass of the rod will be at 
 1m yach fdlh vle:i NM+ dk ?kuRo bl izdkj O;Dr fd;k x;k gS (x) = a(1+bx2) 
 ;gk¡ a rFkk b fLFkjkad gSa rFkk o   x   1 gSA  . 
 bl NM+ dk nzO;eku dk dsUnz gksxk  

 (A*) 
)b3(4

)b2(3




  (B) 
)b3(3

)b2(4




  (C) 
)b2(3

)b3(3




  (D) 
)b2(3

)b3(4




 

Sol. When b  0, the density becomes uniform and hence the centre of mass is at x = 0.5. Only option (A) 
tends to 0.5 as b  0 

 tc  b  0,  ?kuRo ,d leku gks tkrk gS vkSj blfy, nzO;eku dsUnz x = 0.5 ij gksxkA  tc b  0 rks dsoy 

fodYi  (A)  dh vksj izo`r gksrk gSA 
 

18. Figure shows the roller coaster track. Each car will start from rest at point A and will roll with negligible 
friction. It is important that there should be at least some small positive normal force exerted by the 
track on the car at all points, otherwise the car would leave the track. With the above fact, the minimum 
safe value for the radius of curvature at point B is (g = 10 m/s2) :    

 fp=k esa jkWyj dksLVj (>wyk) dk iFk çnf'kZr gSA çR;sd dkj fcUnq A ls fojke ls 'kq: gksrh gS rFkk ux.; ?k"kZ.k ls 

yq<+drh gSA iFk ds lHkh fcUnqvksa }kjk dkj ij /kukRed vfHkyEc cy yxuk vko';d gSA vU;Fkk dkj iFk dks NksM+ 

nsxhA bl rF; dks /;ku j[krs gq, B fcUnq ij oØrk f=kT;k dk U;wure lqjf{kr eku gS &  (g = 10 m/s2) :  

        
 (A*) 20 m  (B) 10 m  (C) 40 m  (D) 25 m 

Sol. VB =  2 10 10  ; 
2
Bm v

R
 < mg  ;  R > 

2
Bv

g
   R > 20 m  

 
19. The angular velocity of a rigid body about any point of that body is same: 
 n`<+ fudk; dk dks.kh; osx fudk; esa fLFkr fdlh fcUnq ds lkis{k leku jgsxk &   
 (A) only in magnitude    
 (B) only in direction 
 (C*) both in magnitude and direction necessarily 
 (D) both in magnitude and direction about some points, but not about all points. 



 (A) dsoy ifjek.k esa   

 (B) dsoy fn'kk esa 

 (C*) fn'kk o ifjek.k nksauks esa   

(D) fdlh fcUnq ds lkis{k fn'kk o ifjek.k nksuksa leku jgsaxs ijUrq vU; fcUnqvksa ds lkis{k ughaA  
Sol. Suppose a rod is having angular velovity w about point C . 
 eku yks fcUnq C ds vuqfn'k ,d NM+ dk dks.kh; osx  w gSA 

  

r2 A

r2


C

B

r1

v + r 1

v

v

 
 Choose two points A and B as shown in the fig. velocity of B w.r.t A = (v + r1) – (v – r2) 

 fp=kkuqlkj nks fcUnqvksa A rFkk B dks pqusA A ds lkis{k  B dk osx = (v + r1) – (v – r2) 

  V
B
 ,

A
 = (r

1
 + r

2
) 

  Angular velocity of B  w.r.t A = 
AB

v A,B  

  A ds lkis{k B dk dks.kh; osx = 
AB

v A,B = 
21

21

rr

)rr(




 =  Ans (C)
  

 

20. Two particles tied to different strings are whirled in a horizontal circle as shown in figure. The ratio of 
lengths of the strings so that they complete their circular path with equal time period is: 

 fHkUu&fHkUu jfLl;ksa ls cU/ks nks d.kksa dks fp=kkuqlkj {kSfrt oÙ̀kkdkj iFk esa ?kqek;k tkrk gSA jfLl;ksa dh yEckbZ dk 

vuqikr D;k gksxk ftlls os viuk o`Ùkh; iFk leku le; vUrjky esa iwjk djrs gS &  

     

 (A) 
2

3
   (B*) 

3

2
   (C) 1  (D) None of these buesa ls dksbZ ugha 

Sol. since  pwafd T = 2
g

cosL 
  

  T1 = T2  
  L1 cos1 = L2 cos2  

  
1

2

2

1

cos

cos

L

L




   =  



30cos

45cos
    

 
3

2

L

L

2

1   
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