
 

 

 

 

 

 

 

 

 

DPP No. : B29 (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 displacement x of a particle as a function of time t is shown in following figure. The figure indicates:   

  
 (A) the particle starts with a certain velocity, but the motion is retarded and finally particle stops 

 (B) the velocity of particle is constant throughout  

 (C) the acceleration of the particle is constant throughout 

 (D) the particle starts with a constant velocity, the motion is accelerated.  
 

2. The principle of conservation of energy implies that -  

  (A) the total mechanical energy is conserved  (B) the total kinetic energy is conserved  

 (C) the total potential energy is conserved (D) sum of all types of energies is conserved 
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3. The centre of mass of a non uniform rod of length L whose mass per unit length  varies as   kx2  
where k is a constant & x is the distance of any point on rod from left end A  is (from the same end)

      

 (A)  at the centre of the rod        (B) is at x = 
4

L3
          

 (C)  is at x = 
5

L4
    (D) is at x = 

6

L5
 

 

4. A ball kept in a closed box moves in the box making collisions with the walls. The box is kept on a 
smooth surface. The velocity of centre of mass :  

 (A) of the box remains constant   (B) of the box plus the ball system remains constant 
 (C) of the ball remains constant   (D) of the ball relative to the box remains constant 
 

5. A body of mass 1kg strikes elastically with another body at rest and continues to move in the same 
direction with one fourth the in initial velocity. The mass of the other body is - 

 (A) 0.6 kg   (B) 2.4 kg  (C) 3 kg   (D) 4 kg 
 

6. A stone is projected from ground and hits a smooth vertical wall after 1 sec. and 
again falls back on the ground. The time taken by stone to reach the ground after 
the collision is 3 secs. The maximum height reached by the same stone if the 
vertical wall were not to be present is.  (g = 10 m/s2)      

 (A) 10 m  (B) 12.5 m  (C) 15 m  (D) 20 m  
 

7. A particle of mass m describes a circle of radius r. The centripetal acceleration of the particle is 4/r2. 
What will be the magnitude of momentum of the particle? 

 (A) 2
r

m
   (B) 2

r

m
  (C) 4

r

m
  (D) none 

 

8. Which of the following bodies has the largest kinetic energy ?  
 (A) Mass 3M and speed V   (B) Mass 3M and speed 2V 
 (C) Mass 2M and speed 3V   (D) Mass M and speed 4V 
 

9. A particle is moved from (0, 0) to (a, a) under a force F=(3 î  + 4 ĵ ) from two 

paths. Path 1 is OP and Path 2 is OQP. Let W1 and W2 be the work done by this 
force in these two paths. Then 
(A) W1 = W2     (B)   W1 = 2W2   
(C) W2 = 2W2     (D)   W2 = 4W1 

 
 

10. Figure shows two pulley arrangements for lifting a mass m. In (a) the mass is lifted by attaching a mass 
2 m while in (b) the mass is lifted by pulling the other end with a downward force F=2 mg, If fa & fb are 
the accelerations of the two masses then (Assume string is massless and pulley is ideal)    

       
 (A) fa = fb  (B) fa = fb/2    (C) fa = fb/3   (D) fa = 2 fb   
 

11. A bob is attached to one end of a string other end of which is fixed at peg A. 

The bob is taken to a position where string makes an angle of 300 with the 

horizontal. On the circular path of the bob in vertical plane there is a peg ‘B’ 

at a symmetrical position with respect to the position of release as shown in 

the figure. If Vc and Va be the minimum tangential velocity  in clockwise and 

anticlockwise directions respectively, given to the bob in order to hit the peg 

‘B’ then ratio Vc : Va is equal to : 
  

(A) 1 : 1   (B) 1 : 2   (C) 1 : 2  (D) 1 : 4 
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12. In the figure (i) an extensible string is fixed at one end and the other end 

is pulled by a tension T. In figure (ii) another identical string is pulled by 

tension 'T' at both the ends. The ratio of elongation in equilibrium of 

string in (i) to the elongation of string in (ii) is 

(A) 1 : 1      (B) 1 : 2  

(C) 2 : 1     (D) 0 

 
 

13. A particle is thrown from ground with some initial speed in vertically upward direction, then the graphs 

representing this motion are : (taking upward direction as positive direction and g = 9.8 m/s2) 

 (A) 

 

t 

9.8m/s 2 

acceleration 

 (B) 

 

 (C) 

 
t 

speed 

 (D) None of these  

 

14. STATEMENT–1 : For a particle moving along a circular path with increasing speed, the magnitude of 

acceleration of particle may decrease with time.   

 STATEMENT–2 : The centripetal acceleration of a particle of mass m moving along a circle of radius R 

is 
2v

R
 where v is speed of the particle.      

 (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1 

 (B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 

 (C) Statement-1 is True, Statement-2 is False 

 (D) Statement-1 is False, Statement-2 is True. 
 

15. A stone  is released at rest  from a height of 45 m above the horizontal level ground. There is horizontal 

wind blowing due to which stone acquires an additional (in addition to acceleration due to gravity) 

horizontal acceleration of magnitude 10 m/s2 . Then the net distance travelled by stone before reaching 

ground is: ( Take g = 10m/s2 and neglect air resistance)   

 (A)  45 m.  (B) 45 2  m  (C)  45 3 m  (D) cannot be determined 

 

16. On a displacement/time graph, two straight lines make angles at 30º & 60º with the time axis. The ratio 

of the velocities represented by them is:  
 (A) 1 : 2   (B) 1 : 3   (C) 2 : 1  (D) 3 : 1 
 

17. A train is standing on a platform , a man inside a compartment of a train drops a stone . At the same 

instant train starts to move with constant acceleration . The path of the particle as seen by the person 

who drops the stone is :         

 (A)  parabola  

 (B)  straight line for sometime & parabola for the remaining time  

 (C)  straight line   

 (D)  variable path that cannot be defined  

 

18. A stone projected at an angle of 60º from the ground level strikes at an angle of 

30º on the roof of a building of height ‘h’. Then the speed of projection of the 

stone is : 

(A) 2gh      (B) 6gh     

(C) 3gh      (D) gh  
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19. Two particles A and B are placed as shown in figure. The particle A on the top of a tower of heigh H, is 

projected horizontally with a velocity u and the particle B is projected along the horizontal surface 

towards the foot of the tower, simultaneously. When particle A reaches at ground, it simultaneously hits 

particle B. Then the speed of projection of particle B is : (Neglect any type of friction)   

      

 (A) 
g

d
2H

  (B) 
g

d u
2H

   (C) 
g

d u
2H

   (D) u 

 

20. Two blocks of masses m1 and m2 are connected with a massless 

unstretched spring and placed over a plank moving with an acceleration 

‘a’ as shown in figure. The coefficient of friction between the blocks and 

platform is .   

 

 (A) spring will be stretched if a > g  

 (B) spring will be compressed if a  g   

 (C) spring will neither be compressed nor be stretched for a  g 

 (D) spring will be in its natural length under all conditions 
 



2. DPP Syllabus : 

DPP No. : B29 (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. : B29 
1. (A)  2.  (D)  3.  (B)  4.  (B)  5. (A)  6.  (D)  7. (B)  
8. (C)  9.  (A)  10.  (C)  11.  (C)  12. (A)  13. (C)  14. (B) 
15. (B) 16.  (B)  17. (C)  18.  (C)  19.  (B) 20. (D)  
 
1. The displacement x of a particle as a function of time t is shown in following figure. The figure indicates:   
 fdlh d.k dk le; t ds Qyu ds lkFk foLFkkiu x fp=k esa iznf'kZr gSA xzkQ iznf'kZr djrk gS fd  

  
 (A*) the particle starts with a certain velocity, but the motion is retarded and finally particle stops 
 (B) the velocity of particle is constant throughout  
 (C) the acceleration of the particle is constant throughout 
 (D) the particle starts with a constant velocity, the motion is accelerated.  
 (A*) d.k fuf'pr izkjfEHkd osx ls xfr djrk gqvk eafnr gksdj :d tkrk gSA  

 (B) d.k dk osx ges'kk fu;r jgrk gSA  

 (C) d.k dk Roj.k ges'kk fu;r jgrk gSA  

 (D) d.k fu;r osx ls pyuk 'kq: djuk gS] ,oa xfr Rofjr gSA  
Sol. From the graph ; we observe that slope is non–zero positive at t = 0 & slope is continuously decreasing 

with time and finally becomes zero. Hence we can say that the particle starts with a certain velocity, but 
the motion is retarded (decreasing velocity)  

 oØ ls ge ns[krs gSa fd t = 0 ij <+ky v'kwU; /kukRed gS rFkk <+kyk yxkrkj le; ds ?kV jgh gS rFkk var esa 'kwU; gks 

tkrh gSA vr% ge dg ldrs gSa fd d.k dqN osx ds lkFk 'kq: gksrk gS ysfdu xfr eafnr gSA ¼osx ?kV jgk gS½  
 
2. The principle of conservation of energy implies that -  
  (A) the total mechanical energy is conserved  (B) the total kinetic energy is conserved  
 (C) the total potential energy is conserved (D*) sum of all types of energies is conserved 
 ÅtkZ laj{k.k fl}kUr dk vfHkizk; gS&  

  (A)dqy ;kaf=kd ÅtkZ lajf{kr jgrh gS   (B) dqy xfrt ÅtkZ lajf{kr jgrh gS  

 (C) dqy fLFkfrt ÅtkZ lajf{kr jgrh gS   (D) lHkh izdkj dh ÅtkZvksa dk ;ksx lajf{kr jgrk gS 

Sol. sum of all types of energies is conserved  lHkh izdkj dh ÅtkZvksa dk ;ksx lajf{kr jgrk gS 

 
 
 
 
 



3. The centre of mass of a non uniform rod of length L whose mass per unit length  varies as   kx2  
where k is a constant & x is the distance of any point on rod from left end A  is (from the same end)  

 L yEckbZ dh vle:i NM+ ftldh ,dkad yEckbZ dk nzO;eku  lEca/k   kx2 ds vuqlkj ifjofrZr gksrk gS]   tgk¡ k 

fLFkjkad rFkk ,d fljs ls NM+ ij fdlh fcUnq dh nwjh x gS] rc NM+ ds nzO;eku dsUnz cka;s dh fljs A ls nwjh gS &  

      

 (A)  at the centre of the rod        (B*) is at x = 
4

L3
          

 (C)  is at x = 
5

L4
    (D) is at x = 

6

L5
 

 (A)  NM+ ds dsUæ ij gksxk         (B*) x = 
4

L3
          

 (C)  x = 
5

L4
     (D) x = 

6

L5
 

Sol.  

  xcm = 




L

0

2

2
L

0

dxx
L

K

x.dxx
L

K

 = 
L

0

3

L

0

4

3

x

4

x

=
4

3
 L  

 
4. A ball kept in a closed box moves in the box making collisions with the walls. The box is kept on a 

smooth surface. The velocity of centre of mass :  
 ,d cUn cDls es a,d xsan bl rjg j[kh gqbZ gS fd ;g xsan ckWDl dh nhokjkssa ls Vdjkrh jgrh gSA ckWDl dks fpduh 

{kSfrt lrg ij j[kk x;k gS rks  
 (A) of the box remains constant    

(B*) of the box plus the ball system remains constant 
 (C) of the ball remains constant    

(D) of the ball relative to the box remains constant 
 (A) ckWDl ds nzO;eku dsUnz dk osx fu;r jgsxkA    

(B*) xsan rFkk ckWDl fudk; ds nzO;eku dsUnz dk osx fu;r jgsxkA  

 (C) xsan ds nzO;eku dsUnz dk osx fu;r jgsxkA      

(D) xsan ds nzO;eku dsUnz dk osx ckWDl ds lkis{k fu;r jgsxkA 

Sol. Net external force on box plus ball system is zero. 
 xsan vkSj ckDl fudk; ij dqy cká cy 'kwU; gSA                                                                                 

 

5. A body of mass 1kg strikes elastically with another body at rest and continues to move in the same 
direction with one fourth the in initial velocity. The mass of the other body is - 

 1kg nzO;eku dh ,d oLrq fdlh fLFkj vU; oLrq ls izR;kLFk VDdj djus ds ckn] mlh fn'kk esa ,d pkSFkkbZ osx ls 

xfr djrh gS] rks nwljh oLrq dk nzO;eku gksxk&  
  (A*) 0.6 kg   (B) 2.4 kg  (C) 3 kg   (D) 4 kg 
Sol. before collision momentum VDdj ds igys laosx  Pinitial = 1 × v 

 just after collision momentum VDdj ds Bhd i'pkr~ laosx Pfinal = m × v’ + 1 × 
4

v
 

 From momentum conservation laosx laj{k.k ls  mv’ = 
4

v3
 

 Collision is elastic so VDdj izR;kLFk gS vr% e = 1 = 
v

4

v
'v 

 

  v’ = 
4

v5
 So vr%      m = 0.6 kg 



6. A stone is projected from ground and hits a smooth vertical wall after 1 sec. and again falls back on the 
ground. The time taken by stone to reach the ground after the collision is 3 secs. The maximum height 
reached by the same stone if the vertical wall were not to be present is.  (g = 10 m/s2) 

 ,d iRFkj dks tehu ls ç{ksfir fd;k tkrk gS vkSj 1 sec. ds ckn ;g fpduh Å/oZ nhokj ls Vdjkrk gS vkSj nqckjk 

tehu ij vkdj fxjrk gSA VDdj ds ckn iRFkj tehu ij nqckjk 3 secs ds ckn fxjrk gSA vxj Å/oZ nhokj chp esa 

ugha gksrh] rks blh iRFkj }kjk izkIr vf/kdre Å¡pkbZ gksxh & (g = 10 m/s2)  

       
 

 (A) 10 m  (B) 12.5 m  (C) 15 m  (D*) 20 m  
Sol. Time of flight of projectile depends on vertical component of velocity and not on the horizontal 

component. Collision of the stone with the vertical wall changes only the horizontal component of 
velocity of stone. 

 Thus the total time of flight in absence of wall is also T = 1 + 3 = 4sec 
 iz{ksI; dk mM~M;u dky osx ds Å/okZ/kj ?kVd ij fuHkZj djrk gS rFkk {kSfrt ?kVd ij ugh fuHkZj djrk gSA iRFkj 

dh Å/okZ/kj nhokj ds lkFk VDdj ls iRFkj ds osx dk dsoy {kSfrt ?kVd cnyrk gSA bl izdkj] nhokj dh 

vuqifLFkfr esa mM~M;u dk dqy le; gS & 
  T = 1 + 3 = 4sec 

  
g

u2 y  = 4 or  ;k uy = 20 m/s 

 or ;k Hmax = 
g2

u2 2
y  =

20

400
 = 20 metres. 

 
7. A particle of mass m describes a circle of radius r. The centripetal acceleration of the particle is 4/r2. 

What will be the magnitude of momentum of the particle? 
 m nzO;eku dk ,d d.k r f=kT;k ds o`r esa xfr'khy gSA d.k dk vfHkdsUnzh; Roj.k 4/r2 gSaA d.k ds laosx dk ifjek.k 

D;k gksxkA        

 (A) 2
r

m
   (B*) 2  

r

m
  (C) 4

r

m
  (D) none 

Sol. v2 = 
r

4
 

 m2 v2 = 
r

m4 2

  p = 
r

m2
 

 
8. Which of the following bodies has the largest kinetic energy ?  
 fuEu esa ls fdldh xfrt ÅtkZ vf/kdre gS \  
 (A) Mass 3M and speed V   (B) Mass 3M and speed 2V 
 (C*) Mass 2M and speed 3V   (D) Mass M and speed 4V 
 (A) æO;eku 3M o pky V    (B) æO;eku 3M o pky 2V 

 (C*) æO;eku 2M o pky 3V   (D) æO;eku M o pky 4V 

Sol. (K.E.)Max. =  
2

1
2M × (3v)2   = 9 Mv2  

 



9. A particle is moved from (0, 0) to (a, a) under a force F=(3 î  + 4 ĵ ) from two paths. Path 1 is OP and 

Path 2 is OQP. Let W1 and W2 be the work done by this force in these two paths. Then  

 ,d d.k ,d cy F  =(3 î  + 4 ĵ ) ds vUrxZr (0, 0) ls (a, a) rd nks iFkksa ls xfr djrk gSA iFk 1 OP gS rFkk iFk  

2 OQP gSA ekuk bu nksuksa iFkksa esa bl cy }kjk fd;k x;k dk;Z W1 rFkk W2 gSA rks &    

        
 (A*) W1 = W2  (B)   W1 = 2W2  (C) W2 = 2W2  (D)   W2 = 4W1 

Sol. The force is constant and hence conservative 
 cy fu;r gS rFkk blfy;s laj{kh; (conservative) gS] 

    W1 = W2  

 
10. Figure shows two pulley arrangements for lifting a mass m. In (a) the mass is lifted by attaching a mass 

2 m while in (b) the mass is lifted by pulling the other end with a downward force F=2 mg, If fa & fb are 
the accelerations of the two masses then (Assume string is massless and pulley is ideal)    

fp=k esa nks f?kjuh O;oLFkk n'kkZ;h x;h gS tks m nzO;eku mBkrh gSA (a) esa nzO;eku dks 2 m nzO;eku dh lgk;rk ls 

mBkrs gS tcfd (b) esa m nzO;eku dks nwljs fljs ij F=2 mg cy uhps dh vksj yxkdj mBkrs gSA ;fn fa o fb nksuksa 

nzO;ekuksa ds Roj.k gSa rks ¼eku yks jLlh nzO;eku jfgr gS ,oa f?kjuh vkn'kZ gSA½  

        
 (A) fa = fb  (B) fa = fb/2    (C*) fa = fb/3   (D) fa = 2 fb   

Sol. fa = 










mm2

mm2
g  = 

3

g
   

 fb = 
m

mgmg2 
 = g 

 So, fa = fb/3. 
 
11. A bob is attached to one end of a string other end of which is fixed at peg A. The bob is taken to a 

position where string makes an angle of 300 with the horizontal. On the circular path of the bob in 
vertical plane there is a peg ‘B’ at a symmetrical position with respect to the position of release as 
shown in the figure. If Vc and Va be the minimum tangential velocity  in clockwise and anticlockwise 
directions respectively, given to the bob in order to hit the peg ‘B’ then ratio Vc : Va is equal to : 

 ,d jLlh ds ,d fljs ls xksyd tqM+k gS rFkk nwljk fljk [kwaVh (peg) A ls tqM+k gSA xksyd dks fp=kkuqlkj {kSfrt ls 

300 fLFkfr rd ys tk;k tkrk gS rFkk ;gka ls NksM+k tkrk gSA Å/okZ/kj ry esa xksyd ds o`Ùkkdkj iFk ij [kwaVh (Peg)  

‘B’ NksM+us dh fLFkfr ds lkis{k ,d leferh fLFkfr ij fp=kkuqlkj fLFkr gSA vc xksyd dks ;gka ls Li'kZ js[kh; osx 

nsdj NksM+k tkrk gSA nf{k.kkorZ rFkk okekorZ fn'kkvksa esa xksyd ds [kwaVh (Peg) B ij Vdjkus ds fy,  fn;k x;k 

U;wure osx Øe'k% Vc rFkk Va gks rks Vc : Va gS :  

          

 (A) 1 : 1   (B) 1 : 2   (C*) 1 : 2  (D) 1 : 4 



Sol. (C) For anti-clockwise motion, speed at the highest point should be . gR Conserving energy at (1) & 

(2) : 

 (C) okekorZ fn'kk esa xfr ds fy,] mPpre fcUnq ij pky gR  gksuh pkfg,A  (1) rFkk (2) ds e/; ÅtkZ laj{k.k ls: 

        

2
amv

2

1
 = )gR(m

2

1

2

R
mg    

  va
2 = gR + gR = 2gR  va = gR2   

 For clock-wise motion, the bob must have atleast that much speed initially, so that the string must not 
become loose any where until it reaches the peg B. 

 nf{k.kkorZ xfr ds fy, ckWc ds ikl çkjEHk esa de ls de bruk osx gksuk pkfg, ftlls oks <hyk gq, fcuk peg B ij 

igq¡p tk;sA 

 At the initial position : çkjfEHkd fLFkfr esa 

 T + mgcos600 = 
R

mv2
c ;  

     
 VC being the initial speed in clockwise direction.     
 VC dh çkjfEHkd pky nf{k.korZ fn'kk esa gSA     

 For VC min : Put T = 0 ; 
  VC min : ds fy, T = 0 j[kh gSA 

  VC = 
2

gR
    VC/Va = 

gR2

2

gR

 = 
2

1
 

  VC : Va = 1 : 2  Ans. 
 
12. In the figure (i) an extensible string is fixed at one end and the other end is pulled by a tension T. In 

figure (ii) another identical string is pulled by tension 'T' at both the ends. The ratio of elongation in 
equilibrium of string in (i) to the elongation of string in (ii) is   

 fp=k (i) esa n'kkZ;s vuqlkj ,d rU; jLlh dk ,d fljk tM+or gS nwljs fljs dks ruko T }kjk [khapk tkrk gS fp=k (ii) 

esa nwljh ,dleku jLlh ruko 'T' }kjk nksuksa fljksa ls [khaph tkrh gSA rks lkE;oLFkk esa jLlh (i) ds foLRkkj ls jLlh 

(ii) esa foLrkj dk vuqikr gksxk &      

      
 (A*) 1 : 1  (B) 1 : 2   (C) 2 : 1  (D) 0 
 
 
 
 



Sol. Tension in both string shall be same which can be observed by making FBD of string in figure (1) 
 nksuks jfLl;ksa esa ruko leku gSA tks fd fp=kksa es muds FBD ls Li"V gSA 

   
 
13. A particle is thrown from ground with some initial speed in vertically upward direction, then the graphs 

representing this motion are : (taking upward direction as positive direction and g = 9.8 m/s2) 
 ,d d.k dks tehu ls fdlh izkjfEHkd pky ls Å/okZ/kj Åij iz{ksfir fd;k tkrk gS] rks bl xfr ds fy, lgh xzkQ 

gS:  (Åij dh fn'kk /kukRed rFkk g = 9.8 m/s2)     

 (A) 

t

9.8m/s2

acceleration ¼Roj . k½

    (B)     

 (C*) 

t

speed¼Pkky ½

    (D) None of these buesa ls dksbZ ughA 

Sol. Acceleration is –9.8 m/s2  
 So, a–t graph is straight line with zero slope below time axis. 
 Since acceleration is negative so slope of v–t graph is negative. 
 Speed = magnitude of velocity. 
 Roj.k –9.8 m/s2  gSA 

 vr%, a–t xzkQ le; v{k ds uhps 'kwU; <ky dh ljy js[kk gksxkA 

 D;ksafd Roj.k _.kkRed gS] vr% v–t xzkQ dk <ky _.kkRed gksxkA 

 pky = osx dk ifjek.k 

 

14. STATEMENT–1 : For a particle moving along a circular path with increasing speed, the magnitude of 
acceleration of particle may decrease with time.   

 STATEMENT–2 : The centripetal acceleration of a particle of mass m moving along a circle of radius R 

is 
2v

R
 where v is speed of the particle.      

 oDrO;–1 : c<+rh gqbZ pky ds lkFk o`Ùkkdkj iFk esa xfr djrs gq, d.k ds Roj.k dk ifjek.k le; ds lkFk ?kV 

ldrk gSA  

 oDrO;–2 : R f=kT;k ds o`Ùk esa xfr djrs gq, m nzO;eku ds d.k dk vfHkdsfUnz; Roj.k 
2v

R
 gksrk gS] tgk¡ v d.k dh 

pky gSA  

 (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1 
 (B*) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 
 (C) Statement-1 is True, Statement-2 is False 
 (D) Statement-1 is False, Statement-2 is True. 
 (A) oDrO;-1 lR; gS, oDrO;-2 lR; gS; oDrO;-2 oDrO; -1 dk lgh Li"Vhdj.k gSA 

 (B*) oDrO;-1 lR; gS, oDrO;-2 lR; gS ; oDrO;-2 oDrO;-1 dk lgh Li"Vhdj.k ugha gSA 

 (C) oDrO; -1 lR; gS, oDrO;-2 vlR; gSA 

 (D) oDrO; -1 vlR; gS , oDrO;-2 lR; gSA 

Sol. Even if tangential acceleration is decreasing speed of particle can increase resulting in increase of 
centripetal acceleration. Hence if speed increases we cant say acceleration of particle is increasing or 
decreasing. Therefore both statements are independently true. 

 ;|fi Li'kZ js[kh; Roj.k ?kV jgk gS] vfHkdsUnzh; Roj.k esa of̀} ds dkj.k d.k dh pky c<+sxhA vr% ;fn pky c<+sxh 

rks ge ;g ugh dj ldrs fd d.k dk Roj.k c<+sxk ;k ?kVsxkA vr% nksuksa oDrO; Lo:i :i ls lR; gSA 



15. A stone  is released at rest  from a height of 45 m above the horizontal level ground. There is horizontal 
wind blowing due to which stone acquires an additional (in addition to acceleration due to gravity) 
horizontal acceleration of magnitude 10 m/s2 . Then the net distance travelled by stone before reaching 
ground is: ( Take g = 10m/s2 and neglect air resistance)   

 ,d iRFkj dks {kSfrt /kjkry ls 45 ehVj dh Å¡pkbZ ls fojkekoLFkk ls NksM+k tkrk gSA {kSfrt fn'kk esa py jgh gok 

ds dkj.k iRFkj 10 m/s2 ifjek.k dk vfrfjDr {kSfrt Roj.k ¼xq:Roh; Roj.k ds vfrfjDr½ izkIr dj ysrk gSA rc 

/kjkry ij igq¡pus ls igys iRFkj }kjk r; dqy nwjh gksxhA  (g = 10m/s2 rFkk ok;q izfrjks/k ux.; ekusa) 

 (A)  45 m.  (B*) 45 2  m  (C)  45 3 m  (D) cannot be determined 

          fu.kZ; ugh dj ldrsA 

Sol. 

45°

A
a = 2gnet

O B

45m
 

 AO = 45 m, AB = 45 2  
 net acceleration makes 45° with horizontal. Since u = 0,   
 The stone moves along AB. 
  Net distance travelled before  

 reaching ground is= 45 2 m. 

 

45°

A
a = 2gnet

O B

45m
 

AO = 45 m, AB = 45 2  
 dqy Roj.k {kSfrt ls 45° dk dks.k cukrk gS pwafd  u = 0,   

 iRFkj AB ds vuqfn'k xfr djrk gSA 
  /kjkry ij igq¡pus ls igys dqy  

   r; nwjh = 45 2  m gSA 
 

16. On a displacement/time graph, two straight lines make angles at 30º & 60º with the time axis. The ratio 
of the velocities represented by them is:  

 foLFkkiu le; xzkQ eas nks ljy js[kk;s le; v{k ds lkFk 30º rFkk 60º ds dks.k cukrh gSA muds }kjk osxksa ds 

vuqikr dks iznf'kZr fd;k tk;sxk& 

 (A) 1 : 2   (B*) 1 : 3  (C) 2 : 1  (D) 3 : 1 
 

17. A train is standing on a platform , a man inside a compartment of a train drops a stone . At the same 
instant train starts to move with constant acceleration . The path of the particle as seen by the person 
who drops the stone is :         

 ,d Vªsu IysVQkeZ ij [kM+h gSA ,d fMCcs ds vUnj ,d O;fDr iRFkj fxjkrk gS] blh {k.k jsyxkM+h fu;r Roj.k ls xfr 

izkjEHk djrh gSA og O;fDr tks iRFkj fxjkrk gSA ml O;fDr ds lkis{k iRFkj dk iFk gksxk :  

 (A)  parabola  
 (B)  straight line for sometime & parabola for the remaining time  
 (C*)  straight line   
 (D)  variable path that cannot be defined  

 (A) ijoy;  

 (B)  dqN le; ds fy, ljy js[kh; rFkk cps gq, le; esa ijoy;  

 (C*) ljy js[kk  

 (D) ifjorhZ iFk ftldks ifjHkkf"kr ugha fd;k tk ldrk  

 



Sol. Relative to the person in the train, acceleration of the stone is ‘g’ downward, a (acceleration of train) 

backwards.   

 Vªsu esa [kM+s O;fDr ds lkis{k iRFkj dk Roj.k uhps dh vksj ‘g’ gS rFkk ‘a’ ihNs dh vksj ¼Vªsu ds Roj.k ls½  

 According to him mlds vuqlkj  :  x = 
1

2
 at2  ,  Y = 

1

2
gt2 

  
X

Y
 = 

a

g
  Y = 

g

a
 x  straight line.  ljy js[kh;  

18. A stone projected at an angle of 60º from the ground level strikes at an angle of 30º on the roof of a 

building of height ‘h’. Then the speed of projection of the stone is :    

 ,d iRFkj /kjkry ls 60º ds dks.k ij iz{ksfir fd;k tkrk gS ,oa h ÅapkbZ ,d bekjr dh Nr ij 30º ds dks.k ij 

Vdjkrk gS rks iRFkj dh iz{ksi.k pky gSA   

       

 (A) 2gh   (B) 6gh    (C*) 3gh   (D) gh   

Sol. (C) 
 Let initial and final speeds of stone be u and v. 

 ekuk ,d iRFkj dh izkjafHkd o vafre pky u rFkk v gSA 

  v2 = u2 – 2gh  .........(1) 
 and rFkk v cos 30° = u cos 60° ..........(2) 

 solving 1 and 2 we get 

 1 rFkk 2 dks gy djus ij  

 u = 3gh  

19. Two particles A and B are placed as shown in figure. The particle A on the top of a tower of heigh H, is 
projected horizontally with a velocity u and the particle B is projected along the horizontal surface 
towards the foot of the tower, simultaneously. When particle A reaches at ground, it simultaneously hits 
particle B. Then the speed of projection of particle B is : (Neglect any type of friction)   

 nks d.k A o B fp=k esa n'kkZ;s vuqlkj fLFkr gSA d.k A dks H Å¡pkbZ dh ehukj ds 'kh"kZ ls {kSfrt osx u ls ç{ksfir 

fd;k tkrk gS rFkk d.k B dks {kSfrt lrg ds vuqfn'k ehukj ds fupys fcUnq dh vksj lkFk&lkFk ç{ksfir fd;k tkrk 

gSA tc d.k A /kjkry ij igq¡prk gS rc mlh le; d.k B ls Vdjkrk gS rks d.k B ds ç{ksi dh pky gS : (lHkh 

çdkj dk ?k"kZ.k ux.; gS) 

      

 (A) 
g

d
2H

  (B*) 
g

d u
2H

    (C) 
g

d u
2H

   (D) u 

Sol. t = 
2H

g
 = time taken by 'A' to reach the surface  'A' ds lrg ij igq¡pus esa yxk le; 

 Let velocity of 'B' is 'v' ekuk 'B' dk osx 'v' gS 

 ut + vt = d  v = 
d

t
– u. 

 
 

 



20. Two blocks of masses m1 and m2 are connected with a massless unstretched spring and placed over a 
plank moving with an acceleration ‘a’ as shown in figure. The coefficient of friction between the blocks 
and platform is .   

 fp=kkuqlkj m1 rFkk m2 nzO;eku ds nks CykWd nzO;eku ghu rFkk vfoLrkfjr fLizax ls tqM+s gS rFkk ‘a’ Roj.k ls xfr'khy 

IysVQkWeZ ij j[ks gSA CykWd rFkk IysVQkWeZ ds e/; ?k"kZ.k xq.kkad  gS rks 

       
 (A) spring will be stretched if a > g  
  ;fn a > g rks fLizax esa f[kapko gksxkA   

 (B) spring will be compressed if a  g   
  ;fn a  g rks fLizax esa laihM+u gksxkA   

 (C) spring will neither be compressed nor be stretched for a  g 
  ;fn a  g gS rks fLizax esa u rks laihM+u gksxk u f[kapko gksxkA   
 (D*) spring will be in its natural length under all conditions 
  lHkh fLFkfr;ksa esa fLiazx viuh lkekU; fLFkfr esa jgsxhA   

Sol. (D) Let the value of ‘a’ be increased from zero. As long as a  g, there shall be no relative motion 
between m1 or m2 and platform, that is, m1 and m2 shall move with acceleration a. 

 As a > g the acceleration of m1 and m2 shall become g each. 
 Hence at all instants the velocity of m1 and m2 shall be same 
   The spring shall always remain in natural length. 
gy. (D) ekuk ‘a’ dk eku 'kwU; ls c<+krs gSA tSls gh a  g gksxk rks m1, m2 rFkk IysVQkWeZ ds e/; dksbZ lkis{k xfr ugh 

gksxhA vFkkZr~ m1 rFkk m2, 'a' Roj.k ls xfr djsxsaA 

 As a > g the acceleration of m1 and m2 shall become g each. 
 tSls gh a > g gksxk rks m1 rFkk m2 izR;sd dk Roj.k g gksxkA 
 Hence at all instants the velocity of m1 and m2 shall be same 
 vr% lHkh fLFkfr;ksa esa m1 rFkk m2 dk osx leku gksxkA 

   The spring shall always remain in natural length. 
 fLizax ges'kk bldh okLrfod yEckbZ esa jgsxh !  
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