
 

 

 

 
 

DPP No. : B17 (JEE-ADVANCED) 

Total Marks :  41         Max. Time : 27 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.3 (3 marks 2 min.)  [09, 06] 

One or more than one options correct type ('–1' negative marking)  Q.4 to Q.8 (4 marks 2 min.)  [20, 10] 

Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 

Match the Following (no negative marking) Q.10 (8 marks 6 min.)  [08, 06] 

 

1. A block of weight W is dragged across the horizontal floor from A to B by the constant vertical force P 

block does not lift off the floor. (g = 10 m/s2)    

      
 (A) 4   (B) 8   (C) 12   (D) None of these  
 

2. The force acting on a particle moving along a straight line varies with time as 

shown in the diagram. Which of the following graphs is best representative of 

its speed and time graphs. Initial velocity of the particle is zero.   

 

 (A)  (B)    (C)     (D)  

 

 

 

 

acting at the end of the rope. The work done on the block by the force P = ( 3 + 1)N is, assuming that 
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3. Which of the following quantities is/are not a frame dependent   

 (A) Kinetic energy     (B)  Work done by a force on a particle 

 (C) Potential energy     (D)  None of these 

 

4. The potential energy of a particle is given by formula U = 100 – 5x + 100x2, U and x are in SI units If 

mass of the particle is 0.1 kg then magnitude of it's acceleration  

 (A) At 0.05 m from the origin is 50m/s2  

 (B) At 0.05 m from the mean position is 100m/s2  

 (C) At 0.05 m from the origin is 150m/s2  

 (D) At 0.05 m from the mean position is 200m/s2  

 

5. The velocity- time plot for a particle moving on a straight line is 

shown in Fig. in the time interval 0 to 30 seconds. 

(A) The particle has a constant acceleration 

(B)  The particle has never turned around 

(C)  The particle has zero displacement 

(D) The average speed in the interval 0 to 10 s is the same as 

average speed in the interval 10 to 20 seconds 
 

  

6. System shown in figure is in equilibrium and at rest. The spring and strings are 

massless. Now the string between B and C is cut. Choose the correct option(s) 

just after cut. (g = 10 ms–2). 

(A) acceleration of A is zero 

(B) acceleration of B is g in upward direction 

(C) acceleration of C is g in downward direction 

(D) none of these 

  

 
 COMPREHENSION       

 A van accelerates uniformly down an inclined hill going from rest to 30 m/s in 6 s. During the 

acceleration, a toy of mass m = 0.1 kg hangs by a light string from the van's ceiling. The acceleration is 

     


 
7. choose the correct option(s) : 

 (A) The angle  of the incline is 30°   (B) The angle  of the incline is 60° 

  (C) The tension in string is 
2

3
N  (D) The tension in string is 1 N 

 

8. Choose the correct statement(s) 

 (A) The friction force on van is 0 

 (B) The friction force on van is mgcos 

  (C) The direction of pseudo force on bob as seen by the driver is along up the inclined plane.   

(D) The direction of pseudo force on bob as seen by the driver is vertically upward. 
 

such that string remains perpendicular to the ceiling. (Take g = 10 m/s2)          
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9. A particle is moved under a force  F


 = x ĵ  N (x in meter) from O to A by two paths : path 1 is OBA and 

path 2 is straight line OA. If w1 and w2 are work done by the force F


  in two paths respectively, then 

find 1

2

w

w
. 

       
 

10. A particle moving along x-axis is being acted upon by one dimensional conservative force F. In the F–x 

curve shown, four points J, K, L, M are marked on the curve. Column  gives different type of 

equilibrium for the particle at different positions. Column  gives certain positions on the force position 

graphs. Match the positions in Column-I with the corresponding nature of equilibrium at these positions.  

    
J

O

F

K L

M
x

     
  Column I    Column II 

 (A) Point J is position of     (p) Neutral equilibrium 

 (B) Point K is position of    (q) Unstable equilibrium 

 (C) Point L is position of    (r) Stable equilibrium 

 (D) Point M is position of    (s) No equilibrium 
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ANSWER KEY OF DPP No. : B17 
1. (A) 2. (A)  3. (D)   4.  (A,B,C)  5. (A,D)  

6. (A,B,C)  7. (A,C) 8. (A,C) 9. 2 10. (A) s (B) q  (C) r  (D) p 
 

 
1. A block of weight W is dragged across the horizontal floor from A to B by the constant vertical force P 

acting at the end of the rope. The work done on the block by the force P = ( 3 + 1)N is, assuming that 
block does not lift off the floor. (g = 10 m/s2)    

 W Hkkj dk ,d CykWd] jLlh ds ,d fljs ij dk;Zjr fu;r Å/okZ/kj cy P }kjk {kSfrt Q'kZ ij A ls B rd [khapk 

tkrk gSA cy P = ( 3 + 1)N  }kjk CykWd ij fd;k x;k dk;Z Kkr djksA ;g ekfu, fd CykWd] Q'kZ ls lEidZ ugha 

NksM+rk gSA (g = 10 m/s2)         

      
 (A*) 4      (B) 8    

(C) 12      (D) None of these buesa ls dksbZ ugha 
Sol. W = Px 

 = 




 
º60sin

h

º30sin

h
P = 










3

1
1Ph2  = Ph

3

]13[2 
 

 = 
3

)3)(13)(13(2 
  = 4 J Ans. 



2. The force acting on a particle moving along a straight line varies with time as shown in the diagram. 
Which of the following graphs is best representative of its speed and time graphs. Initial velocity of the 
particle is zero.        

 fdlh ljy js[kk ds vuqfn'k xfr djrs gq, d.k ij yxk;k x;k cy] le; ds lkFk fuEu ys[kk fp=k ds vuqlkj 

ifjofrZr gksrk gSA fuEu ys[kk fp=kksa esa dkSulk ys[kk fp=k d.k ds fy;s pky&le; ds e/; ys[kk fp=k dks O;Dr 

djsxkA (d.k dk izkjfEHkd osx 'kwU; gSA) 

 

 (A*)  (B)    (C)     (D)  

 
3. Which of the following quantities is/are not a frame dependent    

 fuEu esa dkSulh jkf'k;k¡ funsZ'k rU=k ij fuHkZj ugha djrh gSa & 
 (A) Kinetic energy     (B)  Work done by a force on a particle 
 (C) Potential energy     (D*)  None of these 
 (A) xfrt ÅtkZ     (B) d.k ij cy }kjk fd;k x;k dk;Z  

 (C) fLFkfrt ÅtkZ     (D*) None of these buesa ls dksbZ ugha 

Sol.  Since ; W = FS cos   and KE = 
2

1
 mv2  

 Displacement 'S' and velocity 'v' are frame dependent, rest are independent.  
 
4. The potential energy of a particle is given by formula U = 100 – 5x + 100x2, U and x are in SI units If 

mass of the particle is 0.1 kg then magnitude of it's acceleration  
 ,d d.k dh fLFkfrt ÅtkZ U = 100 – 5x + 100x2 lw=k }kjk nh xbZ gS, U rFkk x,  SI ek=kd esa gSA ;fn d.k dk 

æO;eku 0.1 kg gS rc blds Roj.k dk ifjek.k  
 (A*) At 0.05 m from the origin is 50m/s2  
 (B*) At 0.05 m from the mean position is 100m/s2  
 (C*) At 0.05 m from the origin is 150m/s2  
 (D) At 0.05 m from the mean position is 200m/s2  
 (A*) ewy fcUnq ls 0.05 m ij 50m/s2 gSA  

 (B*) ek/; fLFkfr ls 0.05 m ij 100m/s2 gSA 

 (C*) ewy fcUnq ls 0.05 m ij 150m/s2 gSA  

 (D) ek/; fLFkfr ls 0.05 m ij 200m/s2 gSA 

Sol. F = x2005
dx

dU
  

 mean position, x = 
200

5
= 0.025m 

 a = 
m

F
 = 

1.0

x2005 
 = (50 – 2000x) 

 At 0.05m from the origin, x = ± 0.05 
 At 0.05m from mean position x = 0.075 or x = -0.025 
 



5. The velocity- time plot for a particle moving on a straight line is shown in Fig. in the time interval 0 to 30 
seconds. 

 ljy js[kh; xfr djrs gq, fdlh d.k ds fy, le; vUrjky 0 ls  30s  rd osx&le; xzkQ iznf'kZr fd;k x;k gSA 

 
 (A*) The particle has a constant acceleration 
 (B)  The particle has never turned around 
 (C)  The particle has zero displacement 
 (D*) The average speed in the interval 0 to 10 s is the same as average speed in the interval 10 to 20 

seconds 
 (A*) d.k dk Roj.k fu;r gSA  

 (B) d.k ykSV dj dHkh okfil ugha vkrk gSA  

 (C) d.k dk foLFkkiu 'kwU; gSA  

 (D*) le; varjky 0 ls 10 s rd vkSlr pky le; vUrjky 10 ls 20 lsd.M ds e/; vkSlr pky ds leku gSA 
 
6. System shown in figure is in equilibrium and at rest. The spring and strings are massless. Now the 

string between B and C is cut. Choose the correct option(s) just after cut. (g = 10 ms–2).   
fp=k esa çnf'kZr fudk; fLFkjkoLFkk rFkk lkE;koLFkk esa gSA jfLl;k¡ rFkk fLçax nzO;ekughu gSA B rFkk C ds chp dh 

jLlh dkV nh tkrh gS rks jLlh dks dkVus ds rqjUr ckn lgh fodYi@fodYiksa dk p;u dhft;sA (g = 10 ms–2) 

 
 (A*) acceleration of A is zero 
 (B*) acceleration of B is g in upward direction 
 (C*) acceleration of C is g in downward direction 
 (D) none of these 
 (A*) A dk Roj.k 'kwU; gSA  

 (B*) B dk Roj.k g Å/okZ/kj uhps dh vksj gSA  

 (C*) C dk Roj.k g Å/okZ/kj Åij dh vksj gSA 

 (D) buesa ls dksbZ ugha 
 
 
 
 
 
 
 
 
 



Sol. Tension at the time of equilibrium. lkE;koLFkk dh fLFkfr esa ruko    

      

 After the string is cut jLlh dks dkVus ds ckn    

 aA = 0 

 aB = 
m

mgmg2 
 = g upwards Åij dh vksj 

 aC =  
mg

m
 = g downwards uhps dh vksj 

 
COMPREHENSION                
 A van accelerates uniformly down an inclined hill going from rest to 30 m/s in 6 s. During the 

acceleration, a toy of mass m = 0.1 kg hangs by a light string from the van's ceiling. The acceleration is 
such that string remains perpendicular to the ceiling. (Take g = 10 m/s2)        

 ,d oSu ,d >qdh gqbZ igkM+h ls uhps dh vksj fojke ls 30.0 m/s rd 6.0 lsd.M ds fy;s ,dleku :i ls Rofjr 

gksrh gSA Roj.k ds nkSjku] nzO;eku m = 0.1 kg dk ,d f[kykSuk oSu dh Nr ls ,d gYdh Mksjh }kjk yVdk gSA Roj.k 

bl izdkj gS fd Mksjh Nr ds yEcor~ jgrh gSA (g = 10 m/s2 yhft,)     

       
 
7. choose the correct option(s) : 
 lgh fodYi@fodYiksa dk p;u dhft;sA 

 (A*) The angle  of the incline is 30° 
  (B) The angle  of the incline is 60° 

  (C*) The tension in string is 
2

3
N   

(D) The tension in string is 1 N  
 (A*) ur ry dk dks.k  = 30° gSA 

  (B) ur ry dk dks.k  = 60° gSA 

  (C*) Mksjh esa ruko 
2

3
N gSA   

(D) Mksjh esa ruko 1N gSA    
 
 
 
 
 
 



Sol. Acceleration of the van = 
6

30
 = 5 m/s2  

 oSu dk Roj.k  = 
6

30
 = 5 m/s2    

 



 
   g sin  = a    

     sin  = 
2

1
      = 30° 

 Tension   (ruko) 

 T = mg cos     = 
2

3
 N 

 
8. Choose the correct statement(s) 
 lgh fodYi@fodYiksa dk p;u dhft;sA 
 (A*) The friction force on van is 0 
 (B) The friction force on van is mgcos 
  (C*) The direction of pseudo force on bob as seen by the driver is along up the inclined plane.   

(D) The direction of pseudo force on bob as seen by the driver is vertically upward. 
 (A*) osu ij ?k"kZ.k cy 'kwU; gSA  

 (B) osu ij ?k"kZ.k cy mgcos gSA  
  (C*) pkyd }kjk yksyd ij izsf{kr Nn~e cy dh fn'kk ur ry ds vuqfn'k Åij dh vksj gSA  

(D) pkyd }kjk yksyd ij izsf{kr Nn~e cy dh fn'kk Å/okZ/kj Åij dh vksj gSA  

Sol. Since accelerationof the van is g sin, there is no friction. 
 pwafd oSu dk Roj.k g sin, gS] blfy;s dksbZ ?k"kZ.k ugh gSA  

 

9. A particle is moved under a force  

F  = x ĵ  N (x in meter) from O to A by two paths : path 1 is OBA and 

path 2 is straight line OA. If w1 and w2 are work done by the force F


  in two paths respectively, then 

find 1

2

w

w
. 

 ,d d.k cy F


= x ĵ   ds v/khu ¼x ehVj esa gS½ fcUnq O ls fcUnq A rd iFk 1 ¼OBA½ gS rFkk iFk 2 ¼OA ljy js[kk 

ds vuqfn'k gS½S ds vuqfn'k xfr djrk gSA ;fn bu nksuksa iFkksa ds vuqfn'k cy F


 }kjk x;k dk;Z Øe'k% w1 rFkk w2  

gks rks  1

2

w

w
dk vuqikr Kkr djks A     

      
 Ans. 2 

 

 

 

 



Sol. work done in path 2 

 iFk 2 ds vuqfn'k fd;k x;k dk;Z  

 w2 = ˆ ˆF • (dxi dyj)


 =  ˆ ˆ ˆx j • (dx i dx j)  as the line pqafd js[kk  : y = x 

     = 
1

0
x dx  =  

1

2
 J. 

 work done in path 1 

 iFk 1 ds vuqfn'k fd;k x;k dk;Z   

     

 w1 = wOB+ wBA        

   = ˆF • dxi


 + ˆF •dy j


  = ˆ ˆ ˆ ˆxj • dxi xj • dyj   

    = 0 +
1

y 0

ˆ ˆ(1 j) • dy j

   = 1 J 

     1

2

w

w
 = 2. 

 Ans. 2 

 
10. A particle moving along x-axis is being acted upon by one dimensional conservative force F. In the F–x 

curve shown, four points J, K, L, M are marked on the curve. Column  gives different type of 
equilibrium for the particle at different positions. Column  gives certain positions on the force position 
graphs. Match the positions in Column-I with the corresponding nature of equilibrium at these positions.   

 ,d d.k x-v{k ds vuqfn'k xfr dj jgk gS rFkk ml ij ,d foeh; laj{kh cy F dk;Zjr gSA F–x xzkQ fp=k esa 

n'kkZ;k x;k gSA pkj fcUnq J, K, L, M  oØ ij vafdr gSA LrEHk  esa d.k ds vyx&vyx fLFkfr;ksa ds laxr 

vyx&vyx rjg ds lkE;oLFkk nh xbZ gSA LrEHk  esa F-x xzkQ ds lEcU/k esa dqN fLFkfr;ka nh xbZ gSA LrEHk-I esa nh 

xbZ fLFkfr;k¡ ls lEcfU/kr budh lkE;koLFkk dh izd`fr dks lqesfyr dfj,A  

      
J

O

F

K L
M

x

     
  Column I    Column II 
 (A) Point J is position of     (p) Neutral equilibrium 
 (B) Point K is position of    (q) Unstable equilibrium 
 (C) Point L is position of    (r) Stable equilibrium 
 (D) Point M is position of    (s) No equilibrium 
  LrEHk I          LrEHk II 

 (A) fcUnq J dh fLFkfr    (p) mnklhu lkE;oLFkk 

 (B) fcUnq K dh fLFkfr    (q) vLFkk;h lkE;oLFkk 

 (C) fcUnq L dh fLFkfr    (r) LFkk;h lkE;oLFkk 

 (D) fcUnq M dh fLFkfr    (s) dksbZ lkE;oLFkk ugha 
Ans. (A) s (B) q  (C) r  (D) p 
 
 
 
 
 



Sol. (Easy) Point  J   No equilibrium 

   K   Unstable equilibrium 

   L   Stable equilibrium 

   M    Neutral equilibrium 

gy% (Easy) fcUnq  J   dksbZ lkE;oLFkk ugh 

   K   vLFkk;h lkE;oLFkk 

   L   LFkk;h lkE;oLFkk 

    M   mnklhu lkE;oLFkk 
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