
 

DPP No. : B12 (JEE-ADVANCED) 
Total Marks :  42         Max. Time : 27 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 

One or more than one options correct type ('–1' negative marking)  Q.3 to Q.8 (4 marks 2 min.)  [24, 12] 

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 plank having mass M is placed on smooth horizontal surface. Block of 

mass m is placed on it coefficient of friction between block and plank is 

plank. A force F is applied on block where F = at, where a = 10; t is in 

second. Find t0 when relative motion will occur between block and plank  
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(use g = 10 m/s2).  

  , where k is constant and x is relative displacement of block w.r.t. 0 kx
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2. A particle is projected from a point (1,1) aiming towards a point (5,9). It 

fell on ground along x axis after 1 sec. If it falls on x–axis then the x–

co–ordinate of that point is  (g = 10 m/s2) 

(A) 1      (B) 2  

  

(C) 3       (D) 4 

  
      

3.  A car is accelerating on a horizontal road with acceleration = 20 m/s2. A box that is placed inside the 

car, of mass m = 10 kg is put in contact with the vertical wall as shown. The friction coefficient between 

the box and the wall is  = 0.6. 

 
 (A) The acceleration (with respect to ground) of the box will be 20 m/sec2  

 (B) The friction force acting on the box will be 100 N 

 (C) The contact force between the vertical wall and the box will be 100 5  N 

 (D) The net contact force between the vertical wall and the box is only of electromagnetic in nature. 

 

4. Value(s) of m for which system remains at rest (pulleys and strings are ideal)  

[g = 10 m/s2]  

(A) 1 kg   

(B) 2 kg   

(C) 18 kg   

(D) 20 kg 
 

 

5. The system shown is in limiting equilibrium. The coefficient of friction for all 

contact surfaces is 
4

1
. 

(A) tan = 
8

3
 

(B) Tension in the string = N sing
3

100








  

(C) Net frictional force on 80 kg block is (80 g sin)N 

(D) Force exerted by 20 kg block on 80 kg block is (20 g cos) 

 

 

 

 

 COMPREHENSION      

  Two bodies A and B of  masses 10 kg and 5 kg are placed very slightly separated as shown in figure. 

The coefficient of friction between the floor and the blocks is  = 0.4. Block A is pushed by an external 

force F. The value of F can be changed. When the welding between block A and ground breaks, block 

A will start pressing block B and when welding of B also breaks, block B will start pressing the vertical 

wall – 
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6. Choose the correct option(s) 

 (A) If F= 20 N, the normal reaction between A and B is zero. 

 (B)  If F= 45 N, the normal reaction between A and B is 5 N 

 (C) If F = 65 N, the block B presses the wall 

 (D) If F = 70 N, the normal reaction by wall on the block B will be 10 N. 

 

7.   The force of friction acting on A and B varies with the applied force F according to curve :  

  (A) 

 

fA 

   
 fB 

      

  (B)

 

fA 

    

 

fB 

     

 (C) 

 

fA 

   

fB 

 

     

 (D) 

 

fA 

    

  

8. If the vertical wall is removed and the force F is applied then choose the correct option(s)  

 (A) If F = 90N, the normal reaction between A and B will be 50N 

 (B) The minimum value of F, so that A and B just start moving together is 60N 

 (C) If F = 120 N the accelerations of the blocks will be 4m/s2 

 (D) If F = 120 N the accelerations of the blocks will be 
80

15
m/s2 

 

9. The masses 4m and m are connected by a light string passing over a frictionless pulley fixed at inclined 

plane of inclinatoin 45° as shown in figure. The coefficient of friction between 4m and inclined plane 

is
2

1
 . When two blocks are released the frictional force on block of mass 4m has magnitude 

)12x(  mg then the value of x is  

          

fB 
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10. Two blocks of masses 20 kg and 10 kg are kept on a rough horizontal floor. The coefficient of friction 

between both blocks and floor is  = 0.2. The surface of contact of both blocks are smooth. Horizontal 

forces of magnitude 20 N and 60 N are applied on both the blocks as shown in figure. Match the 

statement in column-I with the statements in column-II.   

F =20N1

F =60N2

20kg 10kg

right
left

rough horizontal floor
=0.2

  

   Column-I      Column-II  

 (P) Frictional force acting on block of mass 10 kg  (1) has magnitude 20 N 

 (Q) Frictional force acting on block of mass 20 kg  (2) has magnitude 40 N 

 (R) Normal reaction exerted by 20 kg block on 10 kg block  (3) is zero 

 (S) Net force on system consisting of 10 kg block   (4) has magnitude 60 N 

       and 20 kg block   

(A) P-1, Q-1, R-2, S-3    (B) P-1, Q-1, R-3, S-3  

(C) P-2, Q-2, R-1, S-1    (D) P-2, Q-2, R-3, S-4  



DPP No. : B12 (JEE-ADVANCED) 
Total Marks :  42         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.2 (3 marks 2 min.)  [06, 04] 
One or more than one options correct type ('–1' negative marking)  Q.3 to Q.8 (4 marks 2 min.)  [24, 12] 
Subjective Questions ('–1' negative marking) Q.9 (4 marks 5 min.) [04, 05] 
Match the Following (no negative marking) Q.10 (8 marks 10 min.)  [08, 06] 
 

ANSWER KEY OF DPP No. : B12 
1. (C) 2. (C) 3.  (A,B,C,D)  4. (B,C)   5. (A,B,C)   
6.  (A,B,C,D)  7. (B) 8. (B,C)   9. 2  10. (A) 
 

1. A plank having mass M is placed on smooth horizontal surface. Block of mass m is placed on it 

coefficient of friction between block and plank is 0 kx  , where k is constant and x is relative 

displacement of block w.r.t. plank. A force F is applied on block where F = at, where a = 10; t is in 
second. Find t0 when relative motion will occur between block and plank (use g = 10 m/s2). 

 M nzO;eku dk ,d r[rk fpduh {kSrht lrg ij fLFkr gSA ,d vU; m nzO;eku dk xqVdk bl r[rs ij j[kk gqvk gS 

rFkk bl xqVds ,oa r[rs esa e/; ?k"kZ.k xq.kkad 0 kx   gS , ;gk¡ K  ,d fu;rkad gS rFkk x r[rs ds lkis{k xqVds }kjk 

pyk x;k foLFkkiu gSA ,d cy F = at, tgk¡ a = 10; rFkk t lSds.M esa gS] xqVds ij vkjksfir fd;k tkrk gSA og le; 

t0 Kkr djksa tc xqVds rFkk r[rs ds e/; lkis{k xfr izkjEHk gks tk;s (g = 10 m/s2).  
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Sol. Let at time t0 relative motion will occur ekuk lkis{k xfr izkjEHk gksus dk le; t0 gSA 

             

0mg

M
 

        0mg Ma    ….. (1) 

       
10t0M

0mg         
 0 010 t mg ma   ….. (2) 

 From (1) and (2) ; lehdj.k (1) rFkk (2) ls 

        
2
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2. A particle is projected from a point (1,1) aiming towards a point (5,9). It fell on ground along x axis after 
1 sec. If it falls on x–axis then the x–co–ordinate of that point is  (g = 10 m/s2) 

 ,d d.k dks fcUnq (1,1) ls fcUnq (5,9) dh rjQ ç{ksfir fd;k tkrk gSA x v{k ds vuqfn'k ;g tehu ij 1 sec esa 

fxjrk gSA ;fn ;g x–v{k ij fxjrk gks rks bl fcUnq dk x–funsZ'kkad Kkr djksA (g = 10 m/s2) 

       
 (A) 1   (B) 2   (C*) 3    (D) 4 
Sol. For particle  d.k ds fy, 

 1 = – u sin + 
2

1
gt2 , tan = 

4

8
 

 u = 2 5 m/s 

 range ijkl = u cos × time = 2 × 1 = 2 m 
 
3.  A car is accelerating on a horizontal road with acceleration = 20 m/s2. A box that is placed inside the 

car, of mass m = 10 kg is put in contact with the vertical wall as shown. The friction coefficient between 
the box and the wall is  = 0.6.      

 ,d dkj 20 m/s2 ds Roj.k ls ,d {kSfrt lM+d ij Rofjr gSA dkj ds vUnj ,d ckWDl m = 10 kg dk Å/okZ/kj 

nhokj ds lEidZ esa n'kkZ;s vuqlkj j[kk gSA ckWDl o nhokj ds e/; ?k"kZ.k xq.kkad  = 0.6 gSA        

 
 (A*) The acceleration (with respect to ground) of the box will be 20 m/sec2  
 (B*) The friction force acting on the box will be 100 N 

 (C*) The contact force between the vertical wall and the box will be 100 5  N 
 (D*) The net contact force between the vertical wall and the box is only of electromagnetic in nature. 
 (A*) ckWDl dk Roj.k tehu ds lkis{k 20 m/sec2 gksxkA   

 (B*) ckWDl ij dk;Zjr ?k"kZ.k cy 100 N gksxkA  

 (C*) Å/okZ/kj nhokj o ckWDl ds e/; lEidZ cy 100 5  N gksxkA  

 (D*) Å/okZ/kj nhokj o ckWDl ds e/; dqy lEidZ cy dsoy fo|qrpqEcdh; izÑfr dk gksxkA  

Sol. The breaking force is insufficient, so the block will not slide. 
 Hkatd cy vi;kZIr gS] blfy;s CykWd ugha fQlysxkA  

 

10kg 20m/s2
ma
=200N N

=200N

10g =100N 

Shear Strength
=(0.6)(200)=120N

     

10kg 20m/s2
ma
=200N N

=200N

10g =100N 

Li'kZ js[kh; cy
=(0.6)(200)=120N

        
 So friction force = 100 N 
 and acceleration (w.r.t. ground) will be 20 m/sec2 only 

 Net contact force on the block =  22 )100()200(   = 100 5   N 

 All mechanical interactions are electromagnetic at microscopic level.   
 blfy, ?k"kZ.k cy = 100 N 

 rFkk Roj.k (tehu ds lkis{k) 20 m/sec2 gksxkA 

 CykWd ij usV lEidZ cy = 22 )100()200(   = 100 5   N 

 lw{erk Lrj ij] lHkh ;kaf=kd vUrjkd"kZ.k fo|qr pqEcdh; gksrs gSA 

 

 



4. Value(s) of m for which system remains at rest (pulleys and strings are ideal) [g = 10 m/s2] :   
 m ds fdl eku ds fy, fudk; fojkekoLFkk esa jgrk gS (f?kjuh o Mksjh vkn'kZ gS) [g = 10 m/s2] :  

        
 (A) 1 kg   (B*) 2 kg  (C*) 18 kg  (D) 20 kg 
Sol. fmax = 20 × 0.4 × 10 = 80 N 
 For equilibrium  lkE;koLFkk ds fy, 

 minimum value of m (m dk U;wure eku)  m(10) = 100 – 80  m = 2 kg 

 maximum value of m (m dk vf/kdre eku)  m(10) = 100 + 80  m = 18 kg 
 So, (B) and (C) are correct. 
 vr%, (B) rFkk (C) lgh gSA  

 

5. The system shown is in limiting equilibrium. The coefficient of friction for all contact surfaces is 
4

1
. 

çnf'kZr fudk; lhekUr lkE;koLFkk esa gSA lHkh lEidZ lrgksa ds fy, ?k"kZ.k xq.kkad 
4

1
  gS & 

      

 

{kSfrt lrg
tMor~

 
     

 (A*) tan = 
8

3
 

 (B*) Tension in the string Mksjh esa ruko = N sing
3

100







   

 (C*) Net frictional force on 80 kg block is (80 g sin)N 
 80 kg ds xqVds ij ifj.kkeh ?k"kZ.k cy (80 g sin)N gSA 

 (D) Force exerted by 20 kg block on 80 kg block is (20 g cos) 
 20 kg ds xqVds }kjk 80 kg ds xqVds ij vkjksfir cy (20 g cos) gSA 

Sol.  
 20g sin + f2 = T 
 20g sin + (20g cos) = T 
 80g sin + (100g cos) + m(20g cos) 

 tan = 
8

3
 

 T = 20g sin +  20g cos

    = 20g sin +
1

4
 × 20 × g ×

8

3
 sin   = 

100
gsin  N

3

 
  

 

 Net friction on 80 kg ij ifj.kkeh ?k"kZ.k = f1 + f2 = 80 gsin 

 force on 80 kg due to 20 kg is 2 2(20gcos ) ( 20gsin )     . 

 20 kg ds dkj.k 80 kg ij cy gS 
2 2(20gcos ) ( 20gsin )     . 

 



 COMPREHENSION      
  Two bodies A and B of  masses 10 kg and 5 kg are placed very slightly separated as shown in figure. 

The coefficient of friction between the floor and the blocks is  = 0.4. Block A is pushed by an external 
force F. The value of F can be changed. When the welding between block A and ground breaks, block 
A will start pressing block B and when welding of B also breaks, block B will start pressing the vertical 
wall – 

vuqPNsn       

 nks fi.M A o B ftuds nzO;eku 10 kg o 5 kg gS cgqr gh de nwjh ij j[ks x;s gS tSlk fp=k esa çnf'kZr gSA fi.Mks 

vkSj ry ds chp ?k"kZ.k xq.kkad  = 0.4 gSA fi.M  A dks ckº; cy F ls /kdsyk tkrk gSA F dk eku ifjorZu'khy gSA 

tc fi.M A vkSj tehu ds chp osfYMax VwV tkrh gSA rc fi.M  A, fi.M B dks nckuk izkjEHk djrk gSA tc fi.M B 

dh osfYMax VwV tkrh gS rks fi.M B Å/okZ/kj nhokj dks nckuk çkjEHk djrk gSA 

 
6. Choose the correct option(s) 
 lgh fodYi@fodYiksa dk p;u dhft;sA 
 (A*) If F= 20 N, the normal reaction between A and B is zero. 
 (B*)  If F= 45 N, the normal reaction between A and B is 5 N 
 (C*) If F = 65 N, the block B presses the wall 
 (D*) If F = 70 N, the normal reaction by wall on the block B will be 10 N. 
 (A*) ;fn F= 20 N gS, A o B ds e/; vfHkyEc cy 'kwU; gSA 

 (B*)  ;fn F= 45 N gS, A o B ds e/; vfHkyEc cy 5 N gSA 

 (C*) ;fn F = 65 N gS, CykWd B nhokj dks nckrk gSA 

 (D*) ;fn F = 70 N gS, CykWd B ij nhokj }kjk vkjksfir vfHkyEc izfrfØ;k 10 N gksxhA 
Sol. (A)If F = 20 N, 10 kg block will not move and it would not press 5 kg block So N = 0. 

    
 (B) since 60 N > F > 40 N, so A will press B 
 (C) since F > 60 N, so B will press the wall 
 (d) since F > 60 N, so the net force exerted by B on the wall = 10 N. 
 Normal reaction by wall on B will be 10 N 
7.   The force of friction acting on A and B varies with the applied force F according to curve :  
 A vkSj B ij yxus okyk ?k"kZ.k cy] vkjksfir cy F ds lkFk fdl oØ ds vuqlkj cnyrk gS %  

  (A) 

 

fA 

   
 fB 

      

  (B*)

 

fA 

    

fB 

     

 (C) 

fA 

   

fB 

 

     

 (D) 

fA 

    

fB

     



Sol.  

 

fB

  
Until the 10 kg block is sticked with ground (... F = 40 N), 

 No force will be flet by 5 kg block. After F = 40 N, the friction  
 force on 5 kg increases, till F = 60 N,       
 and after that, the kinetic friction start acting on 5 kg block,            
 which will be constant (20N) 

 

 

fA 

40N  

 till F  40N, fA = F (static friction) 

 For F > 40 N,  fA = 40 N (Kinetic friction) 

     

 
 tc rd 10 kg dk CykWd lrg ds lkFk fpidk jgrk gS (... F = 40 N), 

 rks 5 kg dk CykWd dksbZ cy eglwl ugh djsxkA F = 40 N, ds ckn 5 kg 

 okys CykWd ij ?k"kZ.k cy F = 60 N, rd c<s+xk blds i'pkr 5 kg ds 

 CykWd ij uh;r xfrd ?k"kZ.k cy dk;Z djsxk ftldk eku (20N) gSA  
 
8. If the vertical wall is removed and the force F is applied then choose the correct option(s)  
 ;fn Å/okZ/kj nhokj dks gVk fn;k tkrk gS rFkk cy F vkjksfir fd;k tkrk gS rc lgh fodYi@fodYiksa dk p;u 

dhft;sA  
 (A) If F = 90N, the normal reaction between A and B will be 50N 
 (B*) The minimum value of F, so that A and B just start moving together is 60N 
 (C*) If F = 120 N the accelerations of the blocks will be 4m/s2 

 (D) If F = 120 N the accelerations of the blocks will be 
80

15
m/s2 

 (A*) ;fn F = 90N gS, A o B ds e/; vfHkyEc cy 50N gksxkA 

 (B*) F dk U;wure eku 60N gS rkfd A o B lkFk&lkFk Bhd xfr izkjEHk djsaA  

 (C*) ;fn F = 120 N gS] CykWdksa dk Roj.k 4m/s2 gksxkA 

 (D) ;fn F = 120 N gS] CykWdksa dk Roj.k 
80

15
m/s2 gksxkA  

Sol. System = A + B 

 asys = 
15

6090 
 = 2 m/s2 

 

 

10kg N90 N 

2m/s2

 
 90 – N = 10 × 2  
 N = 70 N 
 If F = 120N  

 asys = 
15

60120 
= 4m/s2 

 

 



9. The masses 4m and m are connected by a light string passing over a frictionless pulley fixed at inclined 
plane of inclinatoin 45° as shown in figure. The coefficient of friction between 4m and inclined plane 

is
2

1
 . When two blocks are released the frictional force on block of mass 4m has magnitude )12x(    

mg then the value of x is      
 4m rFkk m nzO;eku 45° ds dks.k ij >qds ur ry ij fLFkj ¼fixed) ?k"kZ.kjfgr f?kjuh ds Åij ls xqtj jgh gYdh 

Mksjh }kjk fp=kkuqlkj tqM+s gSA 4m rFkk ur ry ds e/; ?k"kZ.k xq.kkad 
2

1
 gSA tc nksauks CykWdks dks NksM+k tkrk gSA 

4m nzO;eku ds CykWd ij ?k"kZ.k cy dk ifjek.k )12x(   mg gSA x dk eku gksxk   

         
Ans. 2   
Sol. Maximum value of friction force between 4m and inclined plane  
 4m rFkk ur ry ds e/; ?k"kZ.k cy dk vf/kdre eku  

     =  (4mg) cos 45° 

     = 
2

1
 (4mg) 

2

1
 = 2mg 

 Here pulling force  r;gk¡ [khapko cy  

  FP = 4mg cos 45 – mg = )122(   mg  < 2 mg 

  Block will not move. CykWd xfr ugha djsxk 

  Acceleration of 4m block   
  4m CykWd dk Roj.k  
  = 0 , T = mg 
  frictional force on 4m block  

  4m nzO;eku ij ?k"kZ.k cy = )122(   mg 

 
10. Two blocks of masses 20 kg and 10 kg are kept on a rough horizontal floor. The coefficient of friction 

between both blocks and floor is  = 0.2. The surface of contact of both blocks are smooth. Horizontal 
forces of magnitude 20 N and 60 N are applied on both the blocks as shown in figure. Match the 
statement in column-I with the statements in column-II.   

 20 kg  o 10 kg nzO;eku ds nks CykWd [kqjnjs {kSfrt /kjkry ij j[ks gq;s gSA /kjkry ,oa nksuksa Cykd ds e/; ?k"kZ.k 

xq.kkad  = 0.2 gSA nksuksa CykWd dh mHk;fu"B lEidZ lrg fpduh gSA 20 N rFkk 60 N ds nks {kSfrt cy fp=kkuqlkj 

nksuks CykWd ij vkjksfir  fd;s tkrs gS rks LrEHk-I ds dFkuksa dks LrEHk-II ds dFkuksa ls feyku djkosA 

F =20N1

F =60N2

20kg 10kg

right
left

rough horizontal floor
=0.2

 

F=20N 1 
F=60N 2 

20kg 10kg 
nka;ah vksj 

ck;ah vksj 

[kqjnjk {kSfrt ry 
=0.2 

     
   Column-I      Column-II  
 (P) Frictional force acting on block of mass 10 kg  (1) has magnitude 20 N 
 (Q) Frictional force acting on block of mass 20 kg  (2) has magnitude 40 N 
 (R) Normal reaction exerted by 20 kg block on 10 kg block  (3) is zero 
 (S) Net force on system consisting of 10 kg block   (4) has magnitude 60 N 
       and 20 kg block         
   LrEHk-I       LrEHk-II  

 (P) 10 kg nzO;eku ds CykWd ij ?k"kZ.k cy    (1) 20 N ifjek.k 

 (Q) 20 kg nzO;eku ds CykWd ij ?k"kZ.k cy    (2) 40 N ifjek.k 

 (R) 20 kg nzO;eku ds CykWd }kjk 10 kg nzO;eku ds  CykWd ij vkjksfir  (3) 'kwU; 

     vfHkyEc izfrfØ;k cy   

 (S) 10 kg nzO;eku o 20 kg nzO;eku ds CykWd fudk; ij dqy cy  (4) 60 N ifjek.k 
 



(A*) P-1, Q-1, R-2, S-3  
(B) P-1, Q-1, R-3, S-3  
(C) P-2, Q-2, R-1, S-1  
(D) P-2, Q-2, R-3, S-4  

Sol. The minimum horizontal force required to push the two block system towards left  
 nksuksa CykWd fudk; dks cka;h vksj /kDdk nsus ds fy, vko';d U;wure {kSfrt cy  
   = 0.2 × 20 × 10 + 0.2 × 10 × 10  = 60.  
 Hence the two block system is at rest. The FBD of both of blocks is as shown. The friction force f and 

normal reaction N for each block is as shown. 
 vr% nksuksa CykWd fudk; fojkekoLFkk esa gSA nksuksa CykWdksa dk FBD fp=kkuqlkj gSA izR;sd CykWd ds fy, ?k"kZ.k cy f rFkk 

vfHkyEc izfrfØ;k N fp=kkuqlkj gSA 

 

F =20N1 F =60N2

f =40Nmax f =max ,

F =20N1 F =62 0NN=40
20kg 10kg

f=20N

FBD of both blocks

N=40

f=20N

 
 Hence magnitude of friction force on both blocks is 20 N and is directed to right for both blocks. Normal 

reaction exerted by 20 kg block on 10 kg block has magnitude 40 N and is directed towards right. Net 
force on system of both blocks is zero. 

 vr% nksuksa CykWd ij ?k"kZ.k cy dk ifjek.k 20 N gSA rFkk fn'kk nka;h vksj gS nksuksa CykWd ds fy, nka;h vksj gksxk 10 

kg ds CykWd ij 20 kg }kjk yxk;k x;k vfHkyEc cy 40 N ifjek.k ds cjkcj gSA rFkk fn'kk nka;h vksj gS nksuksa 

CykWd fudk; ij dqy cy 'kwU; gSA 
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