
DPP No. : B21 (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. The relation between  an angular velocity, the position vector and linear velocity of a particle moving in 

a circular path is.  

  (A)   (B)    (C) 

 

2. A particle m mass under the action of a force F moves in a circular path of radius ‘r’ with a constant 

speed. Its speed will be. 

  (A)   (B)   (C)    (D) F/mr 

 

3. In a simple pendulum, the breaking strength of the string is double the weight of the bob. The bob is 

released from rest when the string is horizontal. The string breaks when it makes an angle  with the 

vertical.     

 (A)  = cos 1    (B)  = 60º  (C)  = cos 1    (D)  = 0 

 

4. A disc of radius R has a light pole fixed perpendicular to the disc at the 

circumference which in turn has a pendulum of length R attached to its other 

end  as shown in figure. The disc is rotated with a constant angular speed . 

The string is making an angle 300 with the rod. Then the angular speed  of 

disc is: 

(A)      (B)     

(C)       (D)  
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5. A hollow sphere has radius 6.4 m. Minimum velocity required by a motor cyclist at bottom to complete 

the circle will be :   

 (A) 17.7 m/s (B) 10.2 m/s (C) 12.4 m/s  (D) 16.0 m/s 

 
6. A motorcycle is going on an overbridge of radius R. The driver maintains a constant speed. As the 

motorcycle is ascending on the overbridge, the normal force on it : 

 (A) Increases (B) Decreases (C) Remains the same  (D) Fluctuates 
 

7. A body is tied up by a string of length  and rotated in vertical circle at 

minimum speed. When it reaches at heighest point string breaks and 

body moves on a parabolic path in presence of gravity according to fig. 

In the plane of point A, value of horizontal range AC will be - 
VA

B

A C

VB

 

  (A) x =   (B) x = 2  (C) x  = 2   (D) x = 22   

 

8. Find the reading of the spring balance (massless)  

       
   (A) 600N (B) 300N (C) 200N (D) 400N 

 

9. The time in which a force of 2 N produces a change in momentum of 0.4 kg-ms–1 in the body is : 

 (A) 0.2 s  (B) 0.02 s  (C) 0.5 s  (D) 0.05 s 

 

10. A boat moves relative to water with a velocity which is n times the river flow velocity. At what angle to 

the stream direction must be boat move to minimize drifting? 

 (A) 
2


  (B) sin

–1
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1
  (C)  

2


+ sin

–1
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  – sin
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11. A car with a vertical wind shield moves along in a rain strom at speed of 40 km/hr. The rain drops fall 

vertically with a terminal speed of 20 m/sec. The angle at which the rain drops strike the wind shield is- 

 (A) tan
–1
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12. A  person is standing in an elevator. In which situation he finds his weight less than actual when : 

 (A) The elevator moves upward with constant acceleration 

 (B) The elevator moves downward with constant acceleration 

 (C) The elevator moves upward with uniform velocity 

 (D) The elevator moves downward with uniform velocity. 
 

13.  A projectile is fired at an angle of 45º with the horizontal. Elevation angle of the projectile at its highest 

point as seen from the point of projection is :    

 (A) 60º   (B) tan-1 
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1
  (C) tan-1















2

3
    (D) 45º  

14. A particle has initial velocity )j3i2(


 and acceleration )j2.0i3.0(


 . The magnitude of velocity after  

10 seconds will be :     

 (A) 3 2 units  (B) 5 2 units   (C) 5 units  (D) 9 units 
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15. A car of mass m starts from rest and accelerates so that the instantaneous power delivered to the car 

has a constant magnitude P0. The instantaneous velocity of this car is proportional to :  

 (A) t2P0   (B) t1/2   (C) t–1/2   (D) 
m

t
  

16. A particle is projected up the inclined such that its component of velocity along the incline is 10 m/s. 

Time of flight is 2 sec and maximum height above the incline is 5 m. Then velocity of projection will be: 

  (A) 10 m/s  (B) 10 2 m/s   (C) 5 m/s  (D) none of these  
 

17.  The constant quantity in uniform circular motion is.  

  (A) linear speed  (B) centripetal force (C) acceleration  (D) momentum 
 

18. A wheel is of diameter 1m. If it makes 30 revolutions/sec., then the linear speed of a point on its 

circumference will be. 

  (A) 30 m/s  (B)  m/s  (C) 60 m/s  (D) /2 m/s 
 

19. The angular velocity of the second’s needle in watch is. 

 (A) 
30


   (B) 2   (C)     (D) 



60
  

 

20.  An object of mass 5kg falls from rest through a vertical distance of 20 m and reaches a velocity of  

10 m/s. How much work is done by the push of the air on the object? (g = 10 m/s2) - 

 (A) 350 J  (B) 750 J  (C) 200 J  (D) 300 J 

 



2. DPP Syllabus : 
 

DPP No. : B21 (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. : B21 
1.  (A) 2. (A) 3. (C) 4. (D) 5. (A) 6. (A) 7. (B)  
8.  (B) 9. (A) 10. (C) 11. (A)  12. (B) 13.  (B)  14. (B) 
15. (B)  16. (B) 17. (A) 18. (A) 19. (A)  20. (B) 
 

1. The relation between  an angular velocity, the position vector and linear velocity of a particle moving in 
a circular path is.  

  o`Ùkkdkj iFk esa pyus okys d.k ds jsf[kd osx] mlds fLFkfr lfn'k o dks.kh; ossx esa lEcU/k gksrk gS& 

  (A*) vr


   (B) vr.


    (C) vr


    (D) vr


   

Sol.  vr


  

 
2. A particle m mass under the action of a force F moves in a circular path of radius ‘r’ with a constant 

speed. Its speed will be. 
m æO;eku dk ,d d.k F cy ds izHkko esa r f=kT;k ds o`Ùkkdkj iFk esa fu;r pky ls xfr djrk gS rks mldh pky 

gS& 

  (A*) m/rF   (B) mrF   (C) r/F    (D) F/mr 

Sol.  F = 
r

mv2

, v = m/rF  

 
3. In a simple pendulum, the breaking strength of the string is double the weight of the bob. The bob is 

released from rest when the string is horizontal. The string breaks when it makes an angle  with the 
vertical.          

 lk/kkj.k yksyd esa yxh jLlh xksyd dk nqxuk Hkkj lg ldrh gSA tc jLlh {kSfrt gS rks xksyd dks fojke ls NksM+k 

tkrk gSA tc og Å/oZ ls  dks.k cukrk gS rks jLlh VwV tkrh gSA rks dk eku gksxkA   

 (A)  = cos 1

3

1
   (B)  = 60º  (C*)  = cos 1

3

2
  (D)  = 0 

Sol. T = mgcos + 
r

mv2

    ........(i) 

 T = 2mg     ........(ii) 
 M.E. conservation 

 mgr = mgr (1 – cos) +
2

1
 mv2   ........(iii) 

 From (i), (ii) & (iii) 

   = cos 1

3

2
  Ans. 



4. A disc of radius R has a light pole fixed perpendicular to the disc at the circumference which in turn has 
a pendulum of length R attached to its other end  as shown in figure. The disc is rotated with a constant 
angular speed . The string is making an angle 300 with the rod. Then the angular speed  of disc is: 

 R f=kT;k dh pdrh dh ifjf/k ij pdrh ds yEcor ,d gYdh NM+ tqM+h gS] ftlds nwljs fljs ls R yEckbZ dk ,d 

yksyd fp=kkuqlkj tqM+k gSA pdrh dks fu;r dks.kh; osx ls ?kqekrs gSaA jLlh NM+ ls 300 dk dks.k cukrh gSA rc 

pdrh dk dks.kh; osx gS :   

           

 (A) 

2/1

R

g3










  (B) 

2/1
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g3










   (C) 

2/1

R3

g










   (D*) 

2/1

R33

g2










 

Ans.  (D) The bob of the pendulum moves in a circle of radius (R + Rsin300) =
2

R3
 

(D) yksyd dk ckWc  (R + Rsin300) =
2

R3
 f=kT;k ds o`Ùk esa xfr djrk gSA 

    

 Force equations cy lehdj.ksa : Tsin300 = m 2

2

R3








 

    Tcos300 = mg 

  tan300 = 
g

R

2

3 2
 =

3

1
    = 

R33

g2
   Ans 

 
5. A hollow sphere has radius 6.4 m. Minimum velocity required by a motor cyclist at bottom to complete 

the circle will be.      
 ,d [kks[kys xksys dh f=kT;k 6.4 m gSA m/oZ o`Ùk dks fcuk fxjs iwjk djus ds fy, xksys ds fuEure fcUnq ij eksVj 

lkbfdy lokj dk vko';d U;wure osx fdruk gksxk &  
 (A*) 17.7 m/s (B) 10.2 m/s (C) 12.4 m/s  (D) 16.0 m/s 

Sol. V = gR5 = 17.7 m/s   

 
6. A motorcycle is going on an overbridge of radius R. The driver maintains a constant speed. As the 

motorcycle is ascending on the overbridge, the normal force on it.   
 (A*) Increases (B) Decreases (C) Remains the same  (D) Fluctuates 
 ,d eksVj lkbfdy R f=kT;k ds iqy ij tk jgh gSA pkyd fu;r pky cuk;s j[krk gSA tSlas gh eksVjlkbfdy iqy 

ij p<+rh gS] rks vfHkyEc cy &    

 (A*) c<+sxk (B) ?kVsxk (C) ogh jgsxk  (D) ifjofrZr gksxk 

Sol. N = mg cos –
R

mv2

  

  is the angle from the vertical line.  As the motorcycle is ascending on the overbridge  dcreases, so 
normal force increases. 

   Å/okZ/kj js[kk ds lkFk cuk;k x;k dks.k gS pwafd eksVj lkbZfdy vkWoj fczt ij p<+ jgh gS vr%   ?kVsxk vr%  

vfHkyEc cy c<+sxk  

 



7. A body is tied up by a string of length  and rotated in vertical circle at minimum speed. When it reaches 
at heighest point string breaks and body moves on a parabolic path in presence of gravity according to 
fig. In the plane of point A, value of horizontal range AC will be - 
,d oLrq dks  yEckbZ ds /kkxs ls ck¡/kdj Å/okZ/kj o`Ùk ij U;wure pky ls ?kwek;k tkrk gSA tc oLrq o`Ùk ds Åij ds 

fcUnq ij igq¡prh gS rks /kkxk VwV tkrk gS vkSj oLrq fp=k esa fn[kk;s vuqlkj ijoy;kdkj iFk ij i`Foh ds xq:Rokd"kZ.k 

{ks=k ds izHkko esa xfr djrh gSA fcUnq � ds ry esa oLrq dh {kSfrt ijkl AC dk eku gksxk & 

VA

B

A C

VB

 
  (A) x =   (B*) x = 2  (C) x  = 2   (D) x = 22   

Sol.  VB = g  

  x = VB 
g

22 
 = x = 2

 

8. Find the reading of the spring balance (massless)    
 fLizax larqyu ¼æO;ekughu½ dk ikB~;kad Kkr djksA 

     
   (A) 600N (B*) 300N (C) 200N (D) 400N 
                   

Ans. 300 N 

Sol. a = 
2

g

80

g40

80

g20g60



 

 60g – T = 60a 

       T = 60 






 
2

10
10  = 300 N 

 
9. The time in which a force of 2 N produces a change in momentum of 0.4 kg-ms–1 in the body is : 
 og le; ftlesa 2 N dk cy fdlh oLrq esa 0.4 kg-ms–1 dk js[kh; laosx ifjorZu dj nsrk gS] gksxk : 
 (A*) 0.2 s  (B) 0.02 s  (C) 0.5 s  (D) 0.05 s 

Sol. (A)  
t

p
F






  t = 

F

p







 = 

2

4.0
 = 0.2 s. 

 
10. A boat moves relative to water with a velocity which is n times the river flow velocity. At what angle to 

the stream direction must be boat move to minimize drifting? 
 ,d uko ikuh ds lkis{k unh ds cgko ds osx ds n xquk osx ls xfr djrh gSA cgko fn'kk ls fdl dks.k ij pyus ls 

uko U;wure fo{ksfir gksxh& 

 (A) 
2


  (B) sin

–1








n

1
  (C*)  

2


+ sin

–1
 








n

1
 (D) 

2


  – sin

–1
 








n

1
 

Sol.  
2


+ sin

–1
 








n

1
 

 
 



11. A car with a vertical wind shield moves along in a rain strom at speed of 40 km/hr. The rain drops fall 
vertically with a terminal speed of 20 m/sec. The angle at which the rain drops strike the wind shield is-  

 ,d m/okZ/kj f[kM+dh okyh dkj 40 fdeh@?k.Vk dh pky ls cjlkr esa pyrh gS] rFkk cwans m/okZ/kj mlds Åij  

20 eh-@ls- ds osx ls fxjrh gS] rks f[kM+dh ij fdrus dks.k ij cjlkr dh cwans fxjsxh&  

 (A*) tan
–1

 







9

5
  (B) tan

–1
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9
 (C) tan

–1
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3
  (D) tan

–1








3

2
  

Sol. speed of car dkj dh pky =  40 km/h =  40 × 







18

5
= 








9

100
 m/s 

 tan =  
R

c

v

v
       = tan

–1








9

5
  

 
12. A  person is standing in an elevator. In which situation he finds his weight less than actual when : 
 (A) The elevator moves upward with constant acceleration 
 (B*) The elevator moves downward with constant acceleration 
 (C) The elevator moves upward with uniform velocity 
 (D) The elevator moves downward with uniform velocity. 
 ,d O;fDr fy¶V esa [kM+k gSA fLFkfr ftlesa mldk Hkkj okLrfod Hkkj ls de gksxk tc % 

 (A) fy¶V fu;r Roj.k ls Åij dh vksj xfr djrh gSA 

 (B*) fy¶V fu;r Roj.k ls uhps dh vksj xfr djrh gS  

 (C) fy¶V ,d leku osx ls Åij dh vksj xfr djrh gS  

 (D) fy¶V ,d leku osx ls uhps dh vksj xfr djrh gS  
Sol. N = mg – ma when the elevator moves downward with constant acceleration 
 

13.  A projectile is fired at an angle of 45º with the horizontal. Elevation angle of the projectile at its highest 
point as seen from the point of projection is :   

 ,d iz{ksI; dks {kSfrt ls 45º ds dks.k ij iz{ksfir fd;k x;k gS] rks iz{ksi fcUnq ls ns[kus ij] iz{ksI; ds mPpre fcUnq 

ij mldk mUu;u dks.k gksxk : 

 (A) 60º   (B*) tan-1 







2

1
  (C) tan-1












2

3
     (D) 45º  

 Ans. (B) 

Sol.  

 

 H =
g2

º45sinu 22

  =
g4

u2

    .........(A) 

 R =
g

º90sinu2

 =
g

u2

  

  
2

R
 =

g2

u2

   ................(B) 

   tan =
2/R

H
 =

g2

u

g4

u

2

2

 =
2

1
  

    = tan–1 







2

1
 

 
 



14. A particle has initial velocity  )j3i2(


 and acceleration )j2.0i3.0(


 . The magnitude of velocity after  

10 seconds will be :     

 fdlh d.k dk izkajfHkd osx )j3i2(


  rFkk Roj.k )j2.0i3.0(


  gSA 10 lSd.M ckn d.k ds osx dk ifj.kke gksxk : 

 (A) 23 units ek=kd (B*) 25 units ek=kd (C) 5 units ek=kd  (D) 9 units ek=kd 

Sol. tauv


  

 v = ĵ5î510)ĵ2.0î3.0()ĵ3î2(   

 25|v| 


  
 
15. A car of mass m starts from rest and accelerates so that the instantaneous power delivered to the car 

has a constant magnitude P0. The instantaneous velocity of this car is proportional to :  
 m æO;eku dh ,d dkj fojkekoLFkk ls izkjEHk gksdj bl izdkj Rofjr gksrh gS] fd dkj dks izkIr rkR{kf.kd 'kfDr dk 

fu;r eku P0 gSA rks] bl dkj dk rkR{kf.kd osx lekuqikrh gks ldrk gS :  

 (A) t2P0   (B*) t1/2   (C) t–1/2   (D) 
m

t
  

 Ans. (B) 
Sol. Constant power of car  dkj dh fu;r 'kfDr P0 = F.V. = ma.v 

 P0 = v.
dt

dv
m  

 P0 dt = mvdv 

 P0.t = 
2

mv2

 

 v = 
m

tP2 0  

 tv   

 
16. A particle is projected up the inclined such that its component of velocity along the incline is 10 m/s. 

Time of flight is 2 sec and maximum height above the incline is 5 m. Then velocity of projection will be: 
,d d.k ur ry ij Åij dh vksj bl izdkj iz{ksfir fd;k tkrk gS fd osx dk ur ry ds vuqfn'k ?kVd 10 m/s 

gSA mM~M;udky 2 sec rFkk ur ry ij vf/kdre Å¡pkbZ 5 m gS rc iz{ksi.k osx gksxk : . 

 (A) 10 m/s  (B*) 10 2 m/s   (C) 5 m/s  (D) none mijksDr esa ls dksbZ ugha 

Hint. (B) 
 Use the given data in the formulae for projection up the inclined plane.  
 ur ry ij mij dh vksj iz{ksi.k ds fy, lw=k esa fn, x;s vkadM+ksa dk mi;ksx djsa   
 

17.  The constant quantity in uniform circular motion is.  
  (A*) linear speed (B) centripetal force (C) acceleration  (D) momentum 
  ,d leku o`Ùkkdkj xfr esa fu;r jgus okyh jkf'k gS & 

  (A) jSf[kd pky  (B) vfHkdsUnzh; cy (C) Roj.k  (D) laosx  

Sol.  linear speed 
  jSf[kd pky 

 
18. A wheel is of diameter 1m. If it makes 30 revolutions/sec., then the linear speed of a point on its 

circumference will be. 
,d ifg, dk O;kl 1 eh- gSA tc ;g izfr lsd.M 30 pDdj yxkrk gS rc ifjf/k ds fdlh fcUnq dh jSf[kd 

pky gS & 

  (A*) 30 m/s  (B)  m/s  (C) 60 m/s  (D) /2 m/s 
 

Sol. v =  × r 
    v = 30 m/s 
 
 



19. The angular velocity of the second’s needle in watch is.     
 ?kM+h dh lSd.M dh lwbZ dk dks.kh; osx gS & 

 (A*) 
30


  (B) 2 (C)   (D) 


60

  

Sol.  = 
60

2
  = 

30


   

 
20. An object of mass 5kg falls from rest through a vertical distance of 20 m and reaches a velocity of  

10 m/s. How much work is done by the push of the air on the object? (g = 10 m/s2) - 

5kg nzO;eku dk ,d fi.M fLFkj voLFkk ls 20 m dh m/okZ/kj nwjh rd fxjrk gS] vkSj 10 m/s dk osx izkIr 

gksrk gSA ok;q izfrjks/k }kjk fi.M ij fdruk dk;Z fd;k x;k gS\  (g = 10 m/s2) - 

   (A) 350 J  (B*) 750 J  (C) 200 J  (D) 300 J 
Sol.  Using work energy theorem. 

  dk;Z]ÅtkZ izes; 

  Wg + WF = KF – Kini 

  1000 + WF = 250 

  WF = – 750 J 
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