
DPP No. : B19 (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. If A


 = k̂3ĵ2î    & B


 = k̂ĵ2î3    ,  then  the  area  of  parallelogram formed with A


 and B


 as the sides 

of the parallelogram is :     

 (A) 3    (B) 8 3   (C)  64   (D)  0 

 

2. Two forces of magnitudes  P  & 3 P  act at right angles to each other . Their resultant makes an angle 

 with P . Which of the following gives the correct value of   ?   

 (A)  30º   (B)  45º   (C)  60º   (D)  none of these  

 

3. If the angle between two vectors is 60º, 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 . 

  

4. The blocks A and B are arranged as shown in the figure. The pulley is frictionless. The mass of A is  

10 kg. The coefficient of friction between block A and horizontal surface is 0.20. The minimum mass of 

B to start the motion will be-    

     

A

B 

P

 
 (A) 2 kg   (B) 0.2 kg  (C) 5 kg   (D) 10 kg 

 

5. A block A is kept on a rough inclined plane. Initially  = 0. The  co-efficient of 

kinetic friction between A and the inclined plane is 3 . The angle  is increased 

slowly. When  becomes 60º, then:    
 (A) A slides down with constant velocity      

 (B) A does not slide    

 (C) A slides down with constant non-zero acceleration 

 (D) A slides down with constant acceleration.   

 

6.  The momentum of a body is increased by 50%. The K.E of the body will be increased by -  

  (A) 50%  (B) 125%  (C) 330%  (D) 400% 
 

 

7. A block of mass 10 kg is released on a fixed wedge inside a cart which is 

moved with constant velocity 10 m/s towards right. Take initial velocity of 

block with respect to cart zero. Then work done by normal reaction (with 

respect to ground )on block in two seconds will be: (g = 10 m/s2). 

(A) zero      (B) 960 J   

(C) 1200 J     (D) none of these   
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8. A block of mass m starts at rest at height h on a frictionless inclined plane. The block slides down the 

plane, travels across a rough horizontal surface with coefficient of kinetic friction , and compresses a 

spring with force constant k a distance x before momentarily coming to rest. Then the spring extends 

and the block travels back across the rough surface, sliding up the plane. The block travels a total 

distance d on rough horizontal surface. The correct expression for the maximum height h’ that the block 

reaches on its return is:   

 
 (A) mgh’ = mgh – mgd    (B) mgh’ = mgh + mgd 

 (C) mgh’ = mgh + mgd + kx2   (D) mgh’ = mgh – mgd – kx2  

 

9. A block of mass 5 kg is released from rest when compression in 

spring is 2m. Block is  not attached with the spring and natural length 

of the spring is 4m. Maximum height of block from ground is :  

(g = 10 m/s2) 

(A) 5.5 m      

(B) 4.5 m   

(C) 6 m       

(D) 7.5 m  
 

  

10. A particle moves along a circle of radius R with a constant angular speed  .Its displacement (only 

magnitude) in time t will be      

 (A) t   (B) 2 R cos t  (C) 2 R sin t  (D) 2R sin
2

t
  

 

11. A table fan rotating at a speed of 2400 rpm is switched off and the resulting 

variation of the rpm with time is shown in the figure. The total number of 

revolutions of the fan before it come to rest is : 

(A) 420      (B) 280   

(C) 190      (D) 16800 

   
 
12. A body of mass m is moving in a circle of radius r with a constant speed v. The force on the body is 

mv2/r and is directed towards the centre. What is the work done by the force in moving the body half the 

circumference of the circle.      

 (A) 
r

mv2

   r    (B) 
2

1
m v2  (C)  m v2  (D)  zero  

 

13. F.B.D. of the rod of mass M as shown in figure (All surfaces are smooth). 

        

 (A)

 

 (B)     (C)    (D)  

 

14. Which of the following is not the unit of length :  

 (A) micron  (B) light year  (C) angstrom  (D) radian 
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15. A force F


=  k  ĵxîy  , where k is a positive constant, acts on a particle moving in the xy plane. 

Starting from the origin, the particle is taken along the positive xaxis to the point (a, 0) and then 

parallel to the yaxis to the point (a, a). The total work done by the force on the particle is 

 (A)  2 ka2   (B) 2 ka2   (C)  ka2    (D) ka2    

 

16. A stone of mass 0.5 kg tied with a string of length 1 metre is moving in a horizontal circular path with a 

speed of 4 m/sec. The tension acting on the string in newton is : 

  (A) 2    (B) 8   (C) 0.2   (D) 0.8 

 

17. A mass is supported on a frictionless horizontal surface. It is attached to a string and rotates about a 

fixed centre at an angular velocity 0. If the length of the string and angular velocity are doubled, the 

tension in the string which was initially T0 is now - 

  (A) T0   (B) T0/2   (C) 4T0   (D) 8T0 

 

18. A heavy mass is attached to a thin wire and is whirled in a vertical circle. The wire is most likely to 

break. 

 (A) When the mass is at the height point of the circle     

 (B) When the mass is at the lowest point of the circle 

  (C) When the wire is horizontal 

  (D) At an angle of cos–1 (1/3) from the upward vertical 

 

19. An engine exerts a force  N)k̂5ĵ3–î20(F 


 and moves with velocity )k̂3–ĵ20î6(v 


m/s. The 

power of the engine (in watt) is :      

 (A) 45   (B) 75   (C) 20   (D) 10 

 

20.  The formula for centripetal acceleration in a circular motion is.  

  (A) r


   (B) v


    (C) v


   (D) r


   
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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. : B19 
1. (B) 2. (C) 3. (A) 4. (A) 5. (B) 6. (B) 7. (B)  
8. (A) 9. (A)  10. (D)  11. (B) 12. (D) 13. (A) 14. (D) 
15. (C)  16. (B) 17. (D)  18. (B) 19. (A) 20. (B)  
 

1. If A


  = k̂3ĵ2î    & B


  = k̂ĵ2î3    ,  then  the  area  of  parallelogram formed with A


  andB


  as the 

sides of the parallelogram is :     

 ;fn A


 = k̂3ĵ2î    rFkk B


  = k̂ĵ2î3   ,  gks rks A


 rFkk B


 ls cuus okys lekarj prqHkqZt dk {ks=kQy gksxk tgk¡ 

mijksDr nksuksa lfn'k bldh Hkqtk,sa gSa :  

 (A) 3    (B*) 8 3   (C)  64   (D)  0 
 

2. Two forces of magnitudes  P  & 3 P  act at right angles to each other . Their resultant makes an angle 

 with P . Which of the following gives the correct value of  ? 

 nks cy ftuds ifjek.k P rFkk 3 P gSa] ,d nwljs ds yEcor~ gSaA ;fn budk ifj.kkeh P ds lkFk  dks.k cukrk gS rks 

gksxk? 

 (A)  30º   (B)  45º   (C*)  60º  (D)  none of these buesa ls dksbZ 

ugha 

3. If the angle between two vectors is 60º, then
A B

| A B |




 

   is :   

 ;fn nks lfn'k ds chp dks.k 60º 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 

 



4. The blocks A and B are arranged as shown in the figure. The pulley is frictionless. The mass of A is 10 
kg. The coefficient of friction between block A and horizontal surface is 0.20. The minimum mass of B to 
start the motion will be-    

 CykWd A o B dks fp=kkuqlkj O;ofLFkr fd;k x;k gSA f?kjuh ?k"kZ.k jfgr gSA A dk nzO;eku 10 fdxzk gSA A dk {kSfrt 

lrg ds lkFk ?k"kZ.k xq.kakd dk eku 0.20 gS] xfr vkjEHk djus ds fy, B dk U;wure nzO;eku gksxk& 

     

A

B 

P

 
 (A*) 2 kg  (B) 0.2 kg  (C) 5 kg   (D) 10 kg 

Sol.  

 T = mg          T    × 10 g  mg  0.20 × 10g       m  2 kg 
 

5. A block A is kept on a rough inclined plane. Initially  = 0. The  co-efficient of kinetic friction between 

A and the inclined plane is 3 . The angle  is increased slowly. When  becomes 60º, then:   
  

 
 (A) A slides down with constant velocity    
 (B*) A does not slide    
 (C) A slides down with constant non-zero acceleration 
 (D) A slides down with constant acceleration.   

 CykWd A dks [kqjnjs ur ry ij j[kk x;k gSA izkjEHk esa  = 0 gS rFkk lEidZ lrg o CykWd ds e/; ?k"kZ.k xq.kkad 

3  gSA ;fn dks /khjs&/khjs c<+krs gSa rFkk tc ;g 60º gks tkrk gS] rc :      

 
 (A) CykWd A fu;r osx ls fQlysxk  

 (B*) CykWd A ugha fQlysxk  

 (C) CykWd A uhps dh rjQ v'kwU; rFkk vpj Roj.k ls xfr djsxk  

 (D) CykWd A fu;r Roj.k ls uhps dh rjQ xfr djsxk  
Sol. At  = 60° 
 mgsin = µmg cos  

    
  Net force on the block is zero. Since initially block was at rest relative to inclined plane, it  

 continues to remain in rest. 
 

6.  The momentum of a body is increased by 50%. The K.E of the body will be increased by -  

  ,d oLrq dk laosx 50% c<+rk gS rks xfrt ÅtkZ fdrus izfr'kr c<+sxh gS&  

   (A) 50%  (B*) 125%  (C) 330%  (D) 400% 

 



Sol.  Kinetic energy xfrt ÅtkZ  = 
m2

P2

 

  
2

2

1

2

1

P

P

K

K








  

  
25.2

1

P5.1

P

K

K
2

2

1 





  

  K2 = 2.25 K1  

  So, Kinetic energy increase by 125% 

vr% xfrt ÅtkZ 125% ls c<+ tk,xh 
 
 
7. A block of mass 10 kg is released on a fixed wedge inside a cart which is moved with constant velocity 

10 m/s towards right. Take initial velocity of block with respect to cart zero. Then work done by normal 
reaction (with respect to ground )on block in two seconds will be: (g = 10 m/s2).   

      
 nk¡;h rjQ 10 m/s ds fu;r osx ls xfreku xkM+h esa fLFkr ur ry ls 10 kg nzO;eku okys CykWd dks NksM+k tkrk gS 

CykWd dk izkjfEHkd osx xkM+h ds lkis{k esa 'kwU; gS] rks CykWd ij 2 lSd.M esa vfHkyEc izfrfØ;k ds }kjk fd;k x;k 

dk;Z ¼tehu ds lkis{k½ gksxk: (g = 10 m/s2).   

 (A) zero      (B*) 960 J    
 (C) 1200 J     (D) none of these ¼buesa ls dksbZ ugha½ 

Sol. Because the acceleration of wedge is zero, the normal reaction exerted by wedge on block is  
  N = mg cos37° .  
 The acceleration of the block is g sin 37° along the incline and initial velocity of the block is v = 10 m/s 

horizontally towards right as shown in figure.  

      
 The component of velocity of the block normal to the incline is v sin 37°. Hence the displacement of the 

block normal to the incline in t = 2 second is  

   S = v sin 37°  × 2 = 10 ×  
5

3
× 2 = 12 m. 

   The work done by normal reaction  

   W = mg cos 37°   S = 100 ×  
5

4
× 12 = 960 J  

 



8. A block of mass m starts at rest at height h on a frictionless inclined plane. The block slides down the 
plane, travels across a rough horizontal surface with coefficient of kinetic friction , and compresses a 
spring with force constant k a distance x before momentarily coming to rest. Then the spring extends 
and the block travels back across the rough surface, sliding up the plane. The block travels a total 
distance d on rough horizontal surface. The correct expression for the maximum height h’ that the block 
reaches on its return is:   

 m nzO;eku dk ,d CykWd ,d ?k"kZ.k jfgr ur ry ij h Å¡pkbZ ls fojke ls xfr izkjEHk djrk gSA CykWd ry ij uhps 

dh vksj fQlyrk gS fQj] ?k"kZ.k;qä {kSfrt lrg ij xfr djrk gS ftldk xfrd ?k"kZ.k xq.kkad  gS rFkk {kf.kd fojke 

esa vkus ls igys k cy fu;rkad dh ,d fLizax dks x nwjh rd laihfMr djrk gSA vc fLizax QSyrh gS rFkk CykWd okil 

?k"kZ.k;qä lrg ij xfr djrk gS] ry ds Åij dh vksj fQlyrk gSA CykWd ?k"kZ.k;qä {kSfrt lrg ij dqy nwjh d r; 

djrk gSA vf/kdre Å¡pkbZ h' ds fy, lgh O;atd (expression) tks fd CykWd okil vkus ij izkIr djrk gS] gksxk & 

 
 (A*) mgh’ = mgh – mgd   (B) mgh’ = mgh + mgd 
 (C) mgh’ = mgh + mgd + kx2   (D) mgh’ = mgh – mgd – kx2  
 
Sol. Final P.E. of block = Initial P.E. of block + work done by friction 
 CykWd dh vfUre fLFkfrt ÅtkZ = CykWd dh izkjfEHkd fLFkfrt mtkZ + ?k"kZ.k }kjk fd;k x;k dk;Z 

   mgh' = mgh – mgd 
 
9. A block of mass 5 kg is released from rest when compression in spring is 2m. Block is  not attached 

with the spring and natural length of the spring is 4m. Maximum height of block from ground is :  
(g = 10 m/s2) 

 tc fLizax 2m laihfMr gS rc] 5 kg nzO;eku ds ,d CykWd dks fojkekoLFkk ls eqDr fd;k tkrk gSA CykWd fLizax ls 

ca/kk gqvk ugha gS rFkk fLizax dh izkÑfrd yEckbZ 4m gSA tehu ls CykWd dh vf/kdre~ Å¡pkbZ gS&(g = 10 m/s2) 

      
 (A*) 5.5 m  (B) 4.5 m  (C) 6 m   (D) 7.5 m 
Sol. By energy conservation, ÅtkZ laj{k.k }kjk 

  
2

1
 kx2 = mgh +

2

1
 mv2 

 = 
2

1
× 300 × (2)2 = 5 × 10 × 2 + 

2

1
 × 5v2  

 v2 = 200 

 Also,vr% H = 
g2

º30sinv 22

 = 2.5 m 

So, total height from ground blfy, lrg ls dqy Å¡pkbZ  

        = 3 + 2.5 = 5.5  m. 

 

 
10. A particle moves along a circle of radius R with a constant angular speed  .Its displacement (only 

magnitude) in time t will be        
 ,d d.k R f=kT;k ds o`Ùk esa fu;r dks.kh; pky ls xfr dj jgk gSA bldk foLFkkiu t le; esa ¼dsoy ifjek.k½ 

gksxkA   

 (A) t   (B) 2 R cos t  (C) 2 R sin t  (D*) 2R sin
2

t
   

 
 
 



Sol.    

 cos t =  
2

222

R2

xRR 
   

  x = 2R sin 
2

t
 

 
11. A table fan rotating at a speed of 2400 rpm is switched off and the resulting variation of the rpm with 

time is shown in the figure. The total number of revolutions of the fan before it come to rest is :  
 2400 pDdj izfr feuV ij ?kwers gq, est ij j[ks ia[ks dks cUn dj nsrs gSa rFkk ?kw.kZu izfr feuV dk ifj.kkeh 

ifjorZu le; ds lkFk fp=k esa n'kkZ;k x;k gSA ia[ks ds :dus rd dqy ?kw.kZuksa dh la[;k gSA 

          
(A) 420   (B*) 280  (C) 190   (D) 16800 

Sol. The correponding (Rev./sec), graph is : 
 (Rev./sec) ds lkis{k xzkQ gS : 

    
 Area under this curve gives the total number revolutions. 
 bl xzkQ ls f?kjk {ks=kQy pDdjksa dh dqy la[;k crkrk gS &            

  = 
2

1
 (8) (30) + (10 × 8) +  

2

1
 (16) (10)=280 revolutions. pDdj  Ans.  

 D is only correct option 
 
12. A body of mass m is moving in a circle of radius r with a constant speed v. The force on the body is 

mv2/r and is directed towards the centre. What is the work done by the force in moving the body half the 
circumference of the circle.      

 ,d m nzO;eku dh oLrq r f=kT;k ds or̀ esa fu;r pky v ls xfr dj jgh gSA bl ij yxus okyk cy mv2/r gS vkSj 

;g dsUnz dh vkSj yxrk gSA bl cy }kjk fd;k x;k dk;Z dk eku D;k gksxk tc rd oLrq or̀ ij vk/kh ifjf/k ds 

cjkcj nwjh pyrh gSA  

 (A) 
r

mv2

  r    (B) 
2

1
m v2  (C)  m v2  (D*)  zero 'kwU; 

Sol. W = Sd.F  d = 0   because   Sd.F  = 0    

 



13. F.B.D. of the rod of mass M as shown in figure (All surfaces are smooth). 
 fp=kkuqlkj M nzO;eku dh NM+ dk eqDr oLrq js[kkfp=k gksxk & (lHkh lrg fpduh gSA)  

       

 (A*)

 

 (B)     (C)    (D)  

Sol.    

 
14. Which of the following is not the unit of length :  
 fuEu esa ls dkSu yEckbZ dk ek=kd ugha gS &      
 (A) micron  (B) light year  (C) angstrom  (D*) radian 
 (A) ekbØksu  (B) çdk'k o"kZ  (C) ,axLVªke  (D*) jsfM;u 
Sol. Micron,  light year & angstrom are units of length and radian is unit of angle. 
 ekbØksu] izdk'k o"kZ vkSj ,axLVªke yEckbZ dh ek=kd vkSj jsfM;u dks.k dk ek=kd gksrk gSA 

 

15. A forceF


 =  k  ĵxîy  , where k is a positive constant, acts on a particle moving in the xy plane. 

Starting from the origin, the particle is taken along the positive xaxis to the point (a, 0) and then 

parallel to the yaxis to the point (a, a). The total work done by the force on the particle is 

 xy ry esa xfr djrs gq, d.k ij ,d cy F


 =  k  ĵxîy   dk;Zjr gSA tgk¡  k ,d fu;rkad gSA ;g d.k ewy fcUnq 

ls izkjEHk gksrk gSA d.k dks /kukRed  xv{k  ds vuqfn'k fcUnq (a, 0) rd ys tk;k tkrk gS rFkk blds i'pkr~ 

yv{k ds lekUrj fcUnq (a, a) rd ys tk;k tkrk gSA d.k ij cy }kjk fd;k x;k dqy dk;Z gksxkA    

(A)  2 ka2   (B) 2 ka2   (C*)  ka2    (D) ka2    
 
16. A stone of mass 0.5 kg tied with a string of length 1 metre is moving in a horizontal circular path with a 

speed of 4 m/sec. The tension acting on the string in newton is : 
,d 0.5 kg nzO;eku dk iRFkj] 1m yEcs /kkxs ls cka/kdj {kSfrt] o`Ùkkdkj iFk ij 4 m/sec dh pky ls ?kqek;k tkrk gS 

rks /kkxs esa mRiUu ruko U;wVu esa gS & 
  (A) 2    (B*) 8   (C) 0.2   (D) 0.8 
Sol.  T = 8 
 
17. A mass is supported on a frictionless horizontal surface. It is attached to a string and rotates about a 

fixed centre at an angular velocity 0. If the length of the string and angular velocity are doubled, the 
tension in the string which was initially T0 is now - 
Mksjh ls ca/kk gqvk ,d nzO;eku {kSfrt ?k"kZ.k jfgr ry esa o`Ùkkdkj iFk ij fLFkj dsUnz ds lkis{k dks.kh; osx 0 ls 

xfr'khy gSA ;fn Mksjh dh yEckbZ ,oa dks.kh; osx nqxus dj fn;s tk;s rks Mksjh esa ruko T0 ls ifjofrZr gksdj gks 

tk;sxk& 
  (A) T0   (B) T0/2   (C) 4T0   (D*) 8T0 
Sol.  T0 = m2 
 T = m(2)2 × 2 = 8T0 

 



18. A heavy mass is attached to a thin wire and is whirled in a vertical circle. The wire is most likely to 
break. 

 (A) When the mass is at the height point of the circle     
 (B*) When the mass is at the lowest point of the circle 
  (C) When the wire is horizontal 
  (D) At an angle of cos–1 (1/3) from the upward vertical   
 ,d Hkkjh nzO;eku dks irys rkj ls tksM+ dj Å/okZ/kj o`Ùk esa ?kqek;k tkrk gS rks rkj ds VwVus dh vf/kdre lEHkkouk 

fdl fcUnq ij gksxh & 

 (A) tc nzO;eku o`Ùk ds mPpre fcUnq ij gksxk (B) tc nzO;eku o`Ùk ds fuEure fcUnq ij gksxk 

  (C) tc rkj {kSfrt gks   (D) Å/okZ/kj Åij dh vksj ls cos–1 (1/3) dks.k ij   
Sol. When the mass is at the lowest point of the circle 
 tc nzO;eku o`Ùk ds fuEure fcUnq ij gksxk  
 

19. An engine exerts a force  N)k̂5ĵ3–î20(F 


 and moves with velocity )k̂3–ĵ20î6(v 


m/s. The 

power of the engine (in watt) is :      

 ,d batu N)k̂5ĵ3–î20(F 


 cy yxkrk gS rFkk osx )k̂3–ĵ20î6(v 


 ls xfr djrk gSA batu dh 'kfDr ¼okWV 

esa½ gksxh& 

 (A*) 45   (B) 75   (C) 20   (D) 10 
Sol. Power is equal to the scalar product of force with velocity. 
 'kfDr cy o osx ds lfn'k xq.kuQy ds cjkcj gksrh gS 
 Power of the engine, 
 batu dh 'kfDr  

  P = v.F


   ... (i) 

 Given fn;k x;k gS  

  N)k̂5ĵ3–î20(F 


   

  s/m)k̂3ĵ20î6(v 


 

 Thus, after substituting for F


 and v


 in equation (i), it becomes, 

 vr% F


 rFkk v


 ds eku lehdj.k (i) esa izfrLFkkfir djus ij  

  P = )k̂3–ĵ20î6(.)k̂5ĵ3–î20(  .  

  = (20 × 6) )k̂.k̂)(3–5()ĵ.ĵ)(203(–)î.î(   

  = 120 – 60 – 15 
  = 45 
 
20.  The formula for centripetal acceleration in a circular motion is.  
  o`Ùkh; xfr esa vfHkdsUnzh; Roj.k ds fy, lw=k gS & 

  (A) r


   (B*) v


    (C) v


   (D) r


   

Sol.  v


  
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