
DPP No. : B13 (JEE-ADVANCED) 

Total Marks :  43         Max. Time : 27 min. 

Single choice Objective ('–1' negative marking) Q.1 (3 marks 2 min.)  [03, 02] 

One or more than one options correct type ('–1' negative marking)  Q.2 to Q.8 (4 marks 2 min.)  [28, 14] 

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. The relation between v1 and v2 is :  

(A) v1sin = v2    

(B) v1 cos = v2  

(C) v2 cos = v1   

(D) v2 sin = v1  

 

2. A variable force F = 10 t is applied to block B placed on a  

smooth surface. The coefficient of friction between A & B is 0.5.  

(t is time in seconds. Initial velocities are zero)  

 (A) block A starts sliding on B at t = 5 seconds    

 (B) the heat produced due to friction in first 5 seconds is 312.5J 

 (C) the heat produced due to friction in 5 seconds is (625/8) J 

 (D) acceleration of A at 10 seconds is 5 m/s2. 
 

3. In given arrangement, 10 kg and 20 kg blocks are at rest on two fixed inclined. All strings and pulleys 

are ideal. value(s) of m for which system remain in equilibrium are: (g = 10 m/s2)   

     
 (A) m = 6 kg  (B) m = 3 kg  (C) m = 8 kg  (D) m = 20 kg  
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4. A plank of mass M is placed on a rough horizontal surface. A man of mass 

m walks on the plank with an acceleration 'a' while the plank is also acted 

upon by a horizontal force F whose magnitude and direction can be 

adjusted to keep the plank at rest : 

The coefficient of friction between plank and surface is . Choose the 

correct options. 

(A) The maximum value of F to keep plank at rest is ma + (M + m)g 

(B) The minimum value of F to keep the plank at rest is ma – (M + m)g 

(C) The direction of friction on ground due to plank will always be forward 

 

 

 

 

 (D) If F = ma then friction on man due to plank is also F and friction between plank and ground will be zero 
 

5. An arrangement of the masses and pulleys is shown in the figure. Strings connecting masses A and B 

with pulleys are horizontal and all pulleys and strings are light. Friction coefficient between the surface 

and the block B is 0.2 and between blocks A and B is 0.7. The system is released from rest.  

(use g = 10 m/s2)   

Block C
Block D6kg 1kg

A

B

6 kg

3kg 

 =0.2 

 
 (A) The magnitude of acceleration of the system is 2 m/s2 and there is no slipping between block A and 

block B.      

 (B) The magnitude of friction force between block A and block B is 42 N. 

 (C) Acceleration of block C is 1 m/s2 downwards. 

 (D) Tension in the string connecting block B and block D is 12 N.  

 

COMPREHENSION            
 Three blocks of masses 6 kg, 4kg & 2 kg are pulled on a rough surface by applying a constant force F. 

The values of cofficient of friction between blocks & surface are shown in the figure.   

      

F 

  
6. If F = 20N, then 

 (A) the tension in the string connecting 4 kg & 2 kg is 16 N 
 (B) the tension in the string connecting 6 kg & 4 kg is 8 N 

 (C) the frictional force on 6 kg block is 8 N 

 (D) If force is increased slightly above 20N, the 2kg block starts sliding  

  
7. If F = 36 N, then 

 (A) the acceleration of 4 kg block will be 3 m/s2 

 (B) the acceleration of 4 kg block will be 1 m/s2 

 (C) the frictional force on 6 kg block will be 12 N 

 (D) the tension in the string connecting 6kg and 4kg blocks will be 18 N 

 
8. Now consider the following situation with blocks having different coefficients of friction as shown in 

figure. Blocks are pulled by applying F= 36N force for t = 0 to t = 15 seconds and then the force is 
removed at t = 15sec. [ Initially the system is at rest] 

      

F=36N 

=0.3 =0.2 =0.1  
 Choose the correct option(s) [for time t  5 sec to t = t0 (when all blocks stop)] 

 (A) Blocks move with different accelerations and at least one of the strings get slacked before all blocks stop. 

 (B) magnituded of acceleration of 4kg block is 7/3 m/s2 

 (C) The tension in the string connecting 6kg and 4kg blocks is 32 N 

 (D) all the blocks will stop in 
7

30
seconds after removing the force  
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9. Block A of weight 500 N and block B of weight 700 N are connected by rope pulley system as shown. 

The largest weight C that can be suspended without moving block A and B is W. The coefficient of 

friction for all plane surfaces of contact is 0.3. The pulleys are ideal. Find 
90

W
. 

       
 

10. A particle is performing rectilinear motion on x axis, such that its x- coordinate varies with time as  

x =
3t

3
–2t2 +3t +5 (m) where t is in second. In Column- time instant is given and Column- describes 

the motion of particle at particular instant. Match the proper entry from Column- to Column-. 

 Column- Column- 

(A) 
t = 

1

2
 sec 

(p) Particle is moving in positive x-direction 

and speeding up. 

(B) 
t = 

3

2
 sec

 

(q) Particle is moving in negative x-direction 

and slowing down.  

(C) 
t = 

5

2
 sec

 

(r) Particle is moving in negative x-direction 

and speeding up.  

(D) t = 4 sec

 

(s) Particle is moving in positive x-direction 

and slowing down.  

  (t) Acceleration and velocity of particle have 

same direction   



2. DPP Syllabus : 
 

DPP No. : B13 (JEE-ADVANCED) 
Total Marks :  43         Max. Time : 27 min. 
Single choice Objective ('–1' negative marking) Q.1 (3 marks 2 min.)  [03, 02] 
One or more than one options correct type ('–1' negative marking)  Q.2 to Q.8 (4 marks 2 min.)  [28, 14] 
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. : B13 
1. (B) 2. (A,D)  3. (C,D)  4. (A,B,D)  5. (A,D)  6. (A,B,C)  
7. (B,C,D)  8. (B, D)  9. 9 10. A-s ; B-r, t ; C-q ; D-p, t  
 

1. The relation between v1 and v2 is :    
 osx v1 rFkk v2 ds e/; lEca/k gS  : 

 
 

(A) v1sin = v2   (B*) v1 cos = v2  (C) v2 cos = v1  (D) v2 sin = v1 
Sol. v1cos – v2 = 0 
 
2. A variable force F = 10 t is applied to block B placed on a  smooth surface. The coefficient of friction 

between A & B is 0.5. (t is time in seconds. Initial velocities are zero)   

 ,d fpdus ry ij j[ks CykWd B ij ,d ifjorhZ cy F = 10 t yxk;k tkrk gSA A A o B ds chp ?k"kZ.k xq.kkad 0.5 

gSA (t lsd.M+ esa le; gS o izkjfEHkd osx 'kwU; gS½      

      
 (A*)  block A starts sliding on B at t = 5 seconds    

  CykWd A, CykWd B ij t = 5 lsd.M+ ij fQlyuk izkjEHk djrk gSA   

 (B)  the heat produced due to friction in first 5 seconds is 312.5J 

  ?k"kZ.k }kjk 5 lsd.M+ esa mRiUu Å"ek 312.5J gSA  

 (C)  the heat produced due to friction in 5 seconds is (625/8) J 

  ?k"kZ.k }kjk 5 lsd.M+ esa mRiUu Å"ek (625/8) J gSA  

 (D*)  acceleration of A at 10 seconds is 5 m/s2. 

  10 osa lsd.M+ esa A  dk Roj.k  5 m/s2 gSA  



Sol.     

 fmax =  × 3g = 0.5 × 30 = 15 N 
 block A starts sliding when friction force becomes max. i.e. fmax  = 15 
 at that instant (F.B. D.) 

  
 both will move with same acceleration 
 So 15 = 3a  a = 5m/s2 
  F – 15 = 7a 
  10t – 15 = 7 × 5 
  10t = 50        t = 5 sec  
 Work done by friction in 5 seconds 

 W = F.ds  

 = 10t.ds  (a =
F 10t

t
m 10

   ) 

 =  
5

0

10t.Vdt  (ds = vdt) 

 =  
5 2

0

t
10t. dt

2  (V =
2t

adt tdt
2

    ) 

 = 
5

3

0

5t dt = 

54

0

t
5

4

 
 
  

 =   5
625 0

4
 = 

625 5

4


  

 
3. In given arrangement, 10 kg and 20 kg blocks are at rest on two fixed inclined. All strings and pulleys 

are ideal. value(s) of m for which system remain in equilibrium are: (g = 10 m/s2)   
 fn;s x;s foU;kl esa, 10 kg rFkk 20 kg ds CYkkWd nks fLFkj urry ij fojkeoLFkk esa gSA lHkh Mksjh;k¡ o f?kjfu;ka vkn'kZ 

gSA m dk eku D;k gksxk ftlds fy, fudk; lkE;koLFkk esa gh jgrk gSA (g = 10 m/s2)   

     
 (A) m = 6 kg  (B) m = 3 kg  (C*) m = 8 kg  (D*) m = 20 kg  

Sol. T = 
2

mg
  for minimum T, by F.B.D. of 20 kg block 

 T = 
2

mg
  20 kg CykWd ds F.B.D. ls F dk U;wure eku 

   
  T + 80 = 120  T = 40 N 
  m = 8 kg 
 For maximum T, by F.B.D. of 10 kg block T = 40 + 60  T = 100 N 
 10 kg CykWd ds FBD ls T ds vf/kdre eku ds fy,  T = 40 + 60  T = 100 N 
 m = 20 kg. 



4. A plank of mass M is placed on a rough horizontal surface. A man of mass m walks on the plank with 

an acceleration 'a' while the plank is also acted upon by a horizontal force F whose magnitude and 

direction can be adjusted to keep the plank at rest :     

 nzO;eku M dk ,d Iykad (iV~Vk) ,d [kqjnjh {kSfrt lrg ij j[kk gSA nzO;eku m dk ,d O;fDr Iykad ij Roj.k 'a'  

ls pyrk gSA tcfd Iykad ij ,d {kSfrt cy F Hkh yxrk gSA ftldk ifjek.k o fn'kk bl çdkj j[kh tkrh gS rkfd 

Iykad fojke ij jgsA Iykad o lrg ds e/; ?k"kZ.k xq.kkad  gSA lgh fodYi NkafV, :   

       
 The coefficient of friction between plank and surface is . Choose the correct options. 

 (A*) The maximum value of F to keep plank at rest is ma + (M + m)g 

 (B*) The minimum value of F to keep the plank at rest is ma – (M + m)g 

 (C) The direction of friction on ground due to plank will always be forward 

 (D*) If F = ma then friction on man due to plank is also F and friction between plank and ground will be 

zero 

 (A*) Iykad dks fojke ij j[kus ds fy, F dk vf/kdre eku ma + (M + m)g gSA 

 (B*) Iykad dks fojke ij j[kus ds fy, F dk U;wure eku ma – (M + m)g gSA 

 (C) /kjkry ij Iykad ds dkj.k ?k"kZ.k dh fn'kk lnSo vkxs dh vksj gksxhA 

 (D*) ;fn F = ma gks rks Iykad ds dkj.k O;fDr ij ?k"kZ.k Hkh F gksxk ,oa Iykad o /kjkry ds e/; ?k"kZ.k 'kwU; gksxkA 

Sol.  

 If  F > f then friction due to gravity will be left 

 ;fn  F > f rks xq:Ro ds dkj.k ?k"kZ.k ck;ha vksj gksxkA 

  Fmax = f + (M + m)g = ma + (M + m)g 

 If  F < f then friction due to gravity will be right 

 ;fn  F < f rks xq:Ro ds dkj.k ?k"kZ.k nk;ha vksj gksxkA  

  
  Fmin = Ma – m(m + M)g 

 If ;fn F = ma    f = ma = f 

  
 

 

 

 

 



5. An arrangement of the masses and pulleys is shown in the figure. Strings connecting masses A and B 
with pulleys are horizontal and all pulleys and strings are light. Friction coefficient between the surface 
and the block B is 0.2 and between blocks A and B is 0.7. The system is released from rest.  
(use g = 10 m/s2)   

 iznf'kZr O;oLFkk esa nzO;eku rFkk f?kjfu;k¡ n'kkZbZ xbZ gSA A o B ls tqM+h rFkk f?kjuh;ksa ls ikfjr jfLl;k¡ {kSfrt rFkk 

lHkh f?kjuh;k¡ o lHkh jfLl;k¡ gYdh gSA CykWd B rFkk lrg ds e/; ?k"kZ.k xq.kkad 0.2 rFkk CykWd A o B ds e/; 0.7 

gSA fudk; dks fojkekoLFkk ls NksM+k tkrk gSA (g = 10 m/s2 dk iz;ksx djks)   

Block C
Block D6kg 1kg

A

B

6 kg

3kg 

=0.2

 
 

 (A*) The magnitude of acceleration of the system is 2 m/s2 and there is no slipping between block A 
and block B.       

 (B) The magnitude of friction force between block A and block B is 42 N. 
 (C) Acceleration of block C is 1 m/s2 downwards. 
 (D*) Tension in the string connecting block B and block D is 12 N.  
 (A*) fudk; ds Roj.k dk ifjek.k 2 m/s2 rFkk CykWd A o B ds e/; dksbZ fQlyu ugha gSA  

 (B) CykWd A o B ds e/; ?k"kZ.k cy dk ifjek.k 42 N gSA     

 (C) CykWd C dk Roj.k 1 m/s2 uhps dh rjQ gSA  

 (D*) CykWd B rFkk D ls tqM+h jLlh esa ruko 12 N gSA  
Sol. Suppose blocks A and B move together. Applying NLM on C, A + B, and D   
 ekuk CykWd A o B lkFk&lkFk pyrs gSaA C, A + B rFkk D CykWdksa ij U;wVu ds fu;e ls  
 60 – T = 6a 
 T – 18 – T' = 9a 
 T' – 10 = 1a 
 Solving  gy djus ij  a = 2 m/s2  
 To check slipping between A and B, we have to find friction force in this case. If it is less than limiting 

static friction, then there will be no slipping between A and B.   
 A o B ds chp fQlyu dk tk¡pus ds fy, ge bl fLFkfr esa ?k"kZ.k cy Kkr djrs gSaA ;fn ;g ?k"kZ.k cyA lhekUr 

?k"kZ.k ls de gks rks A o B ds chp dksbZ Hkh fQlyu ugha gksxh   

 Applying NLM on A.    A ij U;wVu ds fu;e ds iz;ksx ls  
 T – f = 6.2 
 pwafd as T = 48 N 
 f = 36 N 
 and fs = 42 N hence A and B move together.  
 rFkk fs = 42 N  vr% A o B lkFk&lkFk pysaxs    

 and rFkk T' = 12 N. 
 
COMPREHENSION           
vuqPNsn 

 Three blocks of masses 6 kg, 4kg & 2 kg are pulled on a rough surface by applying a constant force F. 
The values of cofficient of friction between blocks & surface are shown in the figure.   

 6 kg, 4kg rFkk 2 kg nzO;eku ds rhu CYkWkd [kqjnjs ry ij 20N ds fu;r cy }kjk [khap tkrs gSA CykWdksa rFkk lrg 

ds chp ?k"kZ.k xq.kkad dk eku fp=k esa fn[kk;k x;k gSA 

     

F 

  
 
 
 
 
 
 
 



6. If F = 20N, then 
 ;fn F = 20N gS, rc  
 (A*) the tension in the string connecting 4 kg & 2 kg is 16 N 
 (B*) the tension in the string connecting 6 kg & 4 kg is 8 N 
 (C*) the frictional force on 6 kg block is 8 N 
 (D) If force is increased slightly above 20N, the 2kg block starts sliding  
 (A*) 4 kg o 2 kg ds e/; tqM+h Mksjh esa ruko 16 N gSA 

 (B*) 6 kg o 4 kg ds e/; tqM+h Mksjh esa ruko 8 N gSA   

 (C*) 6 kg CykWd ij ?k"kZ.k cy 8 N gSA 

 (D) ;fn cy 20N ls vf/kd gYdk lk c<+k;k tkrk gS, 2kg dk CykWd fQlyuk izkjEHk dj nsrk gSA 

Sol. 

 T1 T2 

f3=8N f2=8N f1= 4N 

6kg 4kg 2kg 20 N

 
 For 4kg block,  
 20 = T2 + 4 
 T2 = 16 N 
 For 6 kg block 
 T1 = f3 = 8 N 
  
7. If F = 36 N, then 
 ;fn F = 36N gS, rc  
 (A) the acceleration of 4 kg block will be 3 m/s2 
 (B*) the acceleration of 4 kg block will be 1 m/s2 
 (C*) the frictional force on 6 kg block will be 12 N 
 (D*) the tension in the string connecting 6kg and 4kg blocks will be 18 N 
 (A*) 4 kg CykWd dk Roj.k 3 m/s2 gSA 

 (B*) 4 kg CykWd dk Roj.k 1 m/s2 gSA 

 (C*) 6 kg CykWd ij ?k"kZ.k cy 12 N gSA 

 (D) 6 kg o 4 kg ds e/; tqM+h Mksjh esa ruko 18 N gSA 
 

Sol. 

 T1 T2 

f3=12N f2=8N f1= 4N 

6kg 4kg 2kg 36 N

 

 
12

2436
a


  = 1 m/s2 

  T1 – 12 = 6 × 1  
  T1 = 18 N  
 
8. Now consider the following situation with blocks having different coefficients of friction as shown in 

figure. Blocks are pulled by applying F= 36N force for t = 0 to t = 15 seconds and then the force is 
removed at t = 15sec. [ Initially the system is at rest] 

 vc uhps fp=k esa nh xbZ fLFkfr dks ysrs gSa ftlesa CykWd fHkUu&fHkUu ?k"kZ.k xq.kkad j[krs gSaA CykWdksa dks F= 36N cy 

vkjksfir djds t = 0 ls t = 15 lsd.M rd [khapk tkrk gS rc t = 15lsd.M ij cy gVk fy;k tkrk gS [fudk; izkjEHk 

esa fojke voLFkk esa gSA] 
  

     

F=36N 

=0.3 =0.2 =0.1  
 Choose the correct option(s) [for time t 5 sec to t = t0 (when all blocks stop)] 
 lgh fodYi@fodYiksa dk p;u dhft;sA [t 5 lsd.M ls t = t0 (tc rd lHkh CykWd :d tkrs gSa)] 
 
 
 



 (A) Blocks move with different accelerations and at least one of the strings get slacked before all blocks 
stop. 

 (B*) magnituded of acceleration of 4kg block is 7/3 m/s2 
 (C) The tension in the string connecting 6kg and 4kg blocks is 32 N 

 (D*) all the blocks will stop in 
7

30
seconds after removing the force  

 (A) CykWd fHkUu&fHkUu pky ls Rofjr xfr djrs gSa rFkk lHkh CykWdksa ds :dus ds igys de ls de ,d Mksjh <+hyh gks 

tkrh gSA  

 (B*) 4kg CykWd ds Roj.k dk ifjek.k 7/3 m/s2 gSA 

 (C) 6kg o 4kg CykWd ls tqM+h Mksjh esa ruko 32 N gSA 

 (D*) cy gVkus ds 
7

30
lsd.M i'pkr~ lHkh CykWd :d tk;saxsA  

Sol. acceleration of all blocks (t < 15) = 
3

2

12

2836



m/s  

 Velocity attained by all blocks in 15 sec = s/m1015
3

2
   

 t = 15 :  

 

 10m/s 10m/s 10m/s

T1 T2 

f3=18N f2=8N f1=2N 

6kg 4kg 2kg 

 
 All blocks move together since f1 < f2 < f3  

 common retardation = 
3

7

12

28
 m/s2 

 T1 – 18 = 
3

7
6  

 T1 = 32N 

 V = 0, u = 10m/s, a = 
3

7
 m/s2  

 0 = 10 – 
3

7
 × t 

 t = 
7

30
 sec 

 
9. Block A of weight 500 N and block B of weight 700 N are connected by rope pulley system as shown. 

The largest weight C that can be suspended without moving block A and B is W. The coefficient of 

friction for all plane surfaces of contact is 0.3. The pulleys are ideal. Find 
90

W
. 

 CykWd A dk Hkkj 500 N rFkk B dk Hkkj 700 N gSA nksuks CykWd f?kjfu;ks ls xqtjrh jLlh ls fp=kkuqlkj tqMs gSA  

A rFkk B xfr ugh djs blds fy, yVdk, x, CykWd C dk vf/kdre Hkkj W gSA lHkh lery lrgks ds e/; ?k"kZ.k 

xq.kkad 0.3 gSA rks 
90

W
 dk eku Kkr djksA ¼f?kjfu;k¡ vkn'kZ gS½  

       
Ans. 9 



    

Sol. 

 
 3T + 0.3 × 1200 = mcg = w 
 and rFkk T = (500) 
     = 0.3 × 500 
 w = m0g   = 810 N. 
 
10. A particle is performing rectil inear motion on x axis , such that i ts x - coordinate varies 

with time as x =
3t

3
–2t2 +3t +5 (m) where t is in second. In Column- time instant is given and 

Column- describes the motion of particle at particular instant. Match the proper entry from Column- 
to Column-. 

 ,d d.k x v{k ds vuqfn'k ljy jsf[k; xfr dj jgk gS bldk x funZas'kkad le; ds lkFk x =
3t

3
–2t2 +3t +5 (m) 

ds vuqlkj ifjofrZr gksrk gS] tgk¡ t lsd.M esa gSA dkWye& eas le; rFkk dkWye& esa fdlh {k.k d.k dh xfr ds 

ckjs esa lqpuk iznf'kZr gSA dkWye& esa fn;s x;s izfof"V;ksa dks dkWye& ls lqesafyr fdft;sA  

 
Column- Column- 

(A) 
t = 

1

2
 sec 

(P) Particle is moving in positive x-direction 
and speeding up. 

(B) 
t = 

3

2
 sec

(Q) Particle is moving in negative x-direction 
and slowing down.  

(C) 
t = 

5

2
 sec

(R) Particle is moving in negative x-direction 
and speeding up.  

(D) t = 4 sec (S) Particle is moving in positive x-direction 
and slowing down.  

  (T) Acceleration and velocity of particle have 
same direction   

 

dkWye- dkWye- 
(A) 

t = 
1

2
 sec 

(P) d.k /kukRed x-fn'kk esa xfr'khy gS] rFkk bldh 

pky c<+ jgh gSA 
(B) 

t = 
3

2
 sec

(Q) d.k _.kkRed x-fn'kk esa xfr'khy gS] rFkk 

bldh pky ?kV jgh gSA  
(C) 

t = 
5

2
 sec

(R) d.k _.kkRed x-fn'kk esa xfr'khy gS] rFkk 

bldh pky c<+ jgh gSA 
(D) t = 4 sec (S) d.k /kukRed x-fn'kk esa xfr'khy gS] rFkk bldh 

pky ?kV jgh gSA 
  (T) d.k dk Roj.k rFkk osx leku fn'kk esa gSA  

Ans.  A-s ; B-r, t ; C-q ; D-p, t  
 
 
 
 
 
 
 



Sol. x = 
3t

3
– 2 t2 + 3 + 5 

 v = t2 – 4t + 3 =  t2 – 3t – t + 3 = (t –1) (t – 3) 
 a =  2t – 4 = 2 (t – 2) 
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