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TARGET : JEE (Main + Advanced) 2020 

 
 
 
 
 
 
O  

 

Course : VIJAY (01JR to 03JR) 

PPHHYYSSIICCSS

DPPDPP DPP 
DAILY PRACTICE PROBLEMS 

NO. A1 TO A2  
 

DPP  No. : A1 (JEE-Main) 
Total Marks :  65         Max. Time : 44 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.19   (3 marks, 2 min.)  [57, 38]  
Match the Following    (no negative marking) Q.20     (8 marks, 6 min.)  [08, 06] 
 
DPP syllabus :  Mathematical tools 

ANSWER KEY OF DPP  NO. : A1  
1. (C)  2. (A)  3. (A)  4. (B)  5. (D)  6. (C)  7. (C)  
8. (A)   9. (D)  10. (C)  11. (C)  12. (C)  13. (A)  14. (B) 
15. (A)  16. (C)  17. (B)  18. (A)  19. (B)   
20. (a)  Q, (b)  P, (c)  R, (d)  Q, (e)  Q. 
 

 

1. If sin  =
1

3
  , then cos  will be -   ;fn sin  = 

1

3
  , gks rks cos  dk eku gksxk  - 

 (A) 
8

9
     (B) 

4

3
    (C*) 

2 2

3
     (D) 

3

4
   

Sol. cos  = 2 1 2 2
1 sin 1

9 3
       

 
2. Value of sin (37°) cos (53°)  is -   sin (37°) cos (53°)  dk eku gS -  

 (A*)  
9

25
   (B) 

12

25
   (C) 

16

25
   (D)   

3

5
  

Sol. sin 37° × cos 53° = 
3

5
 × 

3

5
= 

9

25
    

 
3. Convert 18 degree into radians.        
 18º dks jsfM;u esa cnyksA                      

 (A*) 
10


rad   (B) 

180


 rad  (C)  

18


rad  (D) 

18


  

Sol.  =  18
180 10

 
  rad.  

 
4. sin (90º + ) is -          
 sin (90º + ) gksrk gS -            

 (A) sin    (B*) cos   (C) – cos    (D) – sin   

Sol. sin (90º + ) = cos   
 
5. sec () =   
 (A) cos   (B) tan   (C) sec    (D*) – sec  
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6. sin 300º  is equal to   sin 300º cjkcj gS &  

 (A) 1/2   (B) –1/2   (C*)  –
3

2
  (D) 

3

2
 

Sol. sin 300º = sin (360 – 60) = – sin 60º =  –
3

2
 

 

 
7. Value of tan225º is :  tan225º dk eku gS &   

 (A) 3    (B)  
1

3
  (C*) 1   (D)  –1  

Sol. tan 225º = tan (180 + 45) = tan 45º = 1 
 
8. sin (750°) =  

 (A*)  
1

2
   (B) –

1

2
    (C) 0   (D) 

3

2
    

9. 
11

cos
6

   
 

 

 (A)  
1

2
   (B) 

3

2
    (C) 0    (D*) 

3

2
   

 
10. Value of sin15º. cos15º is : sin15º.cos15º dk eku gS % 

 (A) 1    (B) 1/2   (C*) 1/4   (D) 
3

2
  

Sol. sin 15º cos 15º = 
sin30 1

2 4


    

 

11. If y = ex . cot x then  
dy

dx
 will be  ;fn y = ex . cot x gks rks  

dy

dx
 gksxk & 

 (A) excot x – cosec2x (B) ex cosec2x  (C*) ex[cot x – cosec2x]  (D) excot x 

Sol. y = ex .  
dy

dx
cot x  

 
dy

dx
  = ex (cot x) + cot x 

dy

dx
 (ex)  

 = ex (–cosec2x) + cotx ex  
 = ex [cotx – cosec2x]     
 
12. Equation of straight line is 2x + 3y = 5. Slope of the straight line is : 
 ljy js[kk dk lehdj.k 2x + 3y = 5 gS rks ljy js[kk dk <ky gS & 
 (A) 3/2   (B) 2/3   (C*) –2/3  (D) –3/2 

Sol. y = –  2/3 x + 5/3  
dy

dx
 = – 2/3  

 Alter : y = mx + c 
  (<+ky slope) m = –2/3 
 
13. Double differentiation of displacement w.r.t. time is :   

 foLFkkiu lfn'k dk le; ds lkis{k f}vodyu (nks ckj vodyu) gksrk gS & 
 (A*) acceleration  (B) velocity   (C) force   (D) none  of these 
 (A*) Roj.k   (B) osx   (C) cy   (D) dksbZ ugha 

Sol. 
dx

dt
 = v    

2

2

d x

dt
 = acceleration Roj.k  
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14. 3x dx  is equal to :  3x dx  dk eku gksxk % 

 (A) 3x2   (B*) 
4x

C
4
   (C) 

4x

4
    (D) 4x3 

Sol. 3x dx  =   
4x

C
4
  

 
 

15. 2sin(x)dx  is equal to :    2sin(x)dx  dk eku gksxk % 

 (A*) –2cos x + C (B) 2 cosx  + C  (C)  –2 cos x  (D) 2 cosx 

16. Find Kkr djks  
dx

ax b      

 (A) loge(ax + b) + C (B) a loge(ax + b) + C (C*) C + 
1

a
loge(ax + b) (D) 

1

b
loge(ax + b) + C 

Sol. 
dx 1

ax b a


 loge (ax + b) + C.  

 

17. If y = x2sin(x3) , then  ydx  will be :   

 ;fn y = x2sin(x3) , gks rks  ydx  dk eku gksxk %   

 (A) –cos(x3) + C  (B*) 
3cosx

3

 
 
 

+C  (C) cos(x3) + C  (D) 
3cos x

3

 
 
 

 +C 

Sol. y = x2 sinx3   

 2 3x sinx dx    let u = x3    du = 3x2 dx   

  
sinxdx 1

3 3
 (–cosx) + C = – 

1

3
cosx3  + C    

 

18. Evaluate   eku Kkr djks  
2

0

2sin(x)dx


  

 (A*) 0   (B) 
1

3
    (C) 

2

3
   (D) 2 

19. Value of 
/ 2

0

cos3t


 .dt is    

 
/ 2

0

cos3t


  dt dk eku gS &   

 (A)  
2

3
   (B*) 

1

3
     (C) 

2

3
    (D) 

1

3
  

Sol.  
/ 2

0

cos3t


  dt  = 
/ 2

0

sin3t

3


 
  

 

 =  
1

3
 [–1 – 0] = 

1

3


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20. Match the following columns :       
 fuEu dks lqesfyr dhft, &       

 (a) sin 37º   (P)  
3

5


 

 (b) cos 127º   (Q) 
3

5
 

 (c) tan 307º   (R) 
4

3
  

 (d) cos 307º   (S)  
4

3
 

 (e) cos (–53º)   (T)  
3

4
 

 Ans. (a)  Q, (b)  P, (c)  R, (d)  Q, (e)  Q. 

Sol. (a) sin37º = 
3

5
 

 (b) cos127º = cos(180º – 53º) = – cos53º = 
3

5
  

 Since, cos(180º – ) = – cos 

 (c) tan307º = tan(360º – 53º) =  – tan53º  = 
4

3
  

 (d) cos307º = cos(360º – 53º) = cos53º = 
3

5
 

 (e) cos(–53º) = cos53º = . 
3

5
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TARGET : JEE (Main + Advanced) 2020 

 
 
 
 
 
 
O  

 

Course : VIJAY (01JR to 03JR) 

PPHHYYSSIICCSS

DPPDPP DPP 
DAILY PRACTICE PROBLEMS 

NO. A1 TO A2  
 

DPP  No. : A2 (JEE-Advanced) 
Total Marks :  41        Max. Time : 33 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.4    (3 marks, 2 min.)    [12, 08]  
One or more than one options correct type (‘–1’ negative marking) Q.5 to Q.6 (4 marks 2 min.)     [08, 04] 
Comprehension ('–1' negative marking) Q.7 to Q.9      (3 marks 2 min.)     [09, 06] 
Subjective Questions ('–1' negative marking) Q.10 to Q.12   (4 marks 5 min.)    [12, 15] 

 
DPP syllabus :  Mathematical tools 

ANSWER KEY OF DPP  NO. : A2 
1. (C)  2. (B)  3. (D)  4. (C)  5. (B)(C)(D)  6. (C)(D)  

7.   – 6m/s2 , 6m/s2    8.  3m/s  9. 6m  10. ˆ ˆ15i 20 j  

11. 3 km north  12. (5, 10) 
 

1. If A


 and B


 are two non–zero vectors such that | A B |
 

  =  
| A B |

2


 

 and | A |


 = 2 | B |


 then the angle 

between  A


 and B


 is :      

 ;fn A


 vkSj  B


  nks v'kwU; lfn'k bl izdkj gS fd  | A B |
 

  =  
| A B |

2


 

  rFkk  | A |


 = 2 | B |


  rksA A vkSj B ds 

chp dk dks.k gS& 
 (A) 37º   (B) 53º   (C*) cos–1(–3/4)  (D) cos–1(–4/3)  
 

2. A particle is moving with speed 6 m/s along the direction of ˆ ˆ ˆA 2i 2 j k  


 , then its velocity is :  

       

 ;fn d.k 6 m/s ls fn'kk  ˆ ˆ ˆA 2i 2 j k  


  ds vuqfn'k xfr'khy gS rks d.k dk osx gksxk& 

 (A) ˆ ˆ ˆ(4i 2 j 4k)   units    (B*) ˆ ˆ ˆ(4i 4 j 2k)  units 

 (C) ˆ ˆ ˆ(4i 4 j 4k)   units    (D) ˆ ˆ ˆ(2i 4 j 2k)  units 

 
3. Three forces P, Q and R are acting on a particle in the plane, the angle between P and Q &  Q and R 

are 150° and 120° respectively. Then for equilibrium, forces P, Q and R are in the ratio   
 rhu cy P, Q o R ,d d.k ij ,d ry esa dk;Zjr gS] P o Q ds e/; dks.k 150º o Q o R ds e/; dks.k 120° gS rks 

lkE;koLFkk ds fy, P, Q o R ds vuqikr gS &  

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

Sol. (D)    

 The particle is at rest under action of forces P, Q and R. 
 P, Q rFkk R cyksa ds izHkko esa d.k fojke ij jgsxk. 
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  Q sin 60° = P and rFkk Q cos 60° = R   
2

3
P = Q and rFkk 2R = Q 

  P : Q : R  = 
2

3
 : 2 : 1 

4. The displacement vector of the particle if it moves from A (3, 4, 5) to B(4, 5, 6) is  
 ;fn d.k A (3, 4, 5) ls B(4, 5, 6) rd pyrk gS rks bldk foLFkkiu lfn'k gksxk &  

 (A) 3 î  + 4 ĵ + 5 k̂  (B) 4 î + 5 ĵ  + 6 k̂  (C*) î  + ĵ   + k̂   (D) 3 î  + 5 ĵ  + k̂  

Sol. Position vector of A  , OA  = ˆ ˆ ˆ3i 4 j 5k   

 Position vector of B  , OB  = ˆ ˆ ˆ4i 5 j 6k   

 Displacement vector AB OB OA   

    = ˆ ˆ ˆi j k   

 A ,  OA dk fLFkfr lfn'k  = ˆ ˆ ˆ3i 4 j 5k   

 B ,  OB  dk fLFkfr lfn'k = ˆ ˆ ˆ4i 5 j 6k   

 foLFkkiu lfn'k AB OB OA   

    = ˆ ˆ ˆi j k   

 

5. Given vector sum of 4 vectors a b c d 0   
  

, which of the following statements are correct :  

 (A) a


, b


, c


 and d


 must each be a null vector 

 (B*) The magnitude of (a


 + c


) equals the magnitude of (b


 + d


)    

 (C*) The magnitude of a


 can never be greater than the sum of the magnitude of b


, c


 and d


. 

 (D*) b


 + c


 must lie in the plane of a


 and d


 if a


 and d


 are not collinear, and along the line of  a


 and 

d


, if they are collinear. 

 fn;k x;k gS a b c d 0   
  

 rks fuEu esa ls dkSulk lgh gSA 

 (A) a


, b


, c


 rFkkd


 izR;sd 'kwU; lfn'k gksxkA 

 (B*) (a


 + c


)  dk ifjek.k (b


 + d


) ds ifjek.k ds cjkcj gksxkA 

 (C*) a


 dk ifjek.k b


, c


 vkSj d


 ds ifjek.k ds ;ksx ls vf/kd ugh gks ldrk gSA 

 (D*) ;fn a


 rFkk d


 jsf[kd ugh gS rks b


 + c


 ges'kk a


 rFkk d


 ds ry esa rFkk ;fn jSf[kd gS rks a


 rFkk d


 dh 

fn'kk esa gksxk  
Ans.  All statements except (a) are correct. 
 (a) ds vykok lHkh dFku lR; gSaA. 
 
6. The magnitude of the displacement is equal to the distance covered in a given interval of time if the 

particle. 
 (A) moves with constant acceleration along any path    
 (B) moves with constant speed 
 (C*) moves in same direction with constant velocity or with variable velocity 
 (D*) have acceleration and velocity in same direction. 
 ,d fn;s gq, le;kUrjky esa foLFkkiu dk ifjek.k r; dh xbZ nwjh ds cjkcj gS ;fn d.k  

 (A) vpj Roj.k ls fdlh Hkh iFk esa xfr'khy gSA  

 (B) vpj pky ls xfr'khy gSA  

 (C*) leku fn'kk esa vpj osx ;k pj osx ls xfr'khy gSA  

 (D*) osx o Roj.k dh fn'kk leku j[krk gSA  
Sol. To have distance equal to magnitude of displacement the particle has to move in same direction in 

straight line path. 
 nwjh foLFkkiu ds ifjek.k ds cjkcj j[kus ds fy, d.k leku fn'kk esa ljy js[kk ds vuqfn'k xfr'khy gksuk pkfg,A  
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COMPREHENSION    
 At time t the position of a body moving such that its position varies with time and is given by s = t3 – 6t2 

+ 9t m. 
 fdlh t {k.k ij fdlh oLrq dh fLFkfr le; ds lkFk cnyrh gS rFkk s = t3 – 6t2 + 9t m ls nh tkrh gSA  
 
7.  Find the body’s acceleration each time the velocity is zero. 
 oLrq dk Roj.k izR;sd le; ij Kkr djks] tc osx 'kwU; gksA 
 
 

8. Find the body’s speed each time the acceleration is zero 
 izR;sd le; ij pky Kkr djks] tc oLrq dk Roj.k 'kwU; gksA 
 
 

9. Find the total distance traveled by the body from t = 0 to t = 2 [4 Marks] 
 t = 0 ls t = 2 ds chp d.k }kjk r; dh xbZ nwjh Kkr djksA 
 Ans (8) – 6m/s2 , 6m/s2   (9) 3m/s (10) 6m   
 

10. If a


 = ˆ ˆ3i 4 j  &  ˆ ˆb 7i 24 j 


 then find the vector having the same magnitude as b


 and same direction 

as a


 is __________________.     

 ;fn a


 = ˆ ˆ3i 4 j  o  ˆ ˆb 7i 24 j 


 rks og lfn'k Kkr dhft, ftldk ifjek.k b

 ds cjkcj  o fn'kk a


 ds vuqfn'k 

gS__________________.   

Ans.  ˆ ˆ15i 20 j  

Sol. Let ˆ ˆc 3 i 4 j     

 Now, (3)2 + (4)2 = 72 + 242 

   = 5 

  . ˆ ˆc 15i 20 j   
 
11. A sail boat sails 2 km due East, 5 km 37° South of East and finally an unknown displacement. If the 

final displacement of the boat from the starting point is 6 km due East, the third displacement is 
__________________.  

 ,d uko igys 2 km iwoZ dh vksj fQj 37° iwoZ ls nf{k.k dh vksj 5 km vkSj vUr esa ,d vKkr foLFkkiu r; djrh 

gSA ;fn vUr esa uko dk foLFkkiu çkjfEHkd fcUnq ls iwoZ dh vksj 6 km gks rks vKkr foLFkkiu ___________ gSA  
Ans. 3 km north.   

Sol. 37º

N

N E

S

 

 1
ˆD 2i


  

 D2 = 5 cos37 î  + 5 sin37( ĵ ) 

 D3 = ? 

 D = 6 î          
 D3 = D – D1 – D2 

 = 6 î  – 2 î  – 5 × 
4

5
î  – 5 × 

3

5
ĵ . 
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12. Find the magnitude of the unknown forces X and Y if sum of all forces is zero.   
 ;fn lHkh cyksa dk ;ksx 'kwU; gks rks] vKkr cyksa X o Y ds ifjek.k Kkr djks &  

     
Ans. (5, 10) 
Sol.  

53º 

5 

37º 

y 

10 
 

 Fx = 0 
  x + 5 cos53º – y cos37º = 0 

  x + 3 –  
4y

5
= 0   5x + 15 – 4y = 0   

 Fy = 0 
  10 – 5 sin53º – y sin37º = 0 

  10 – 4 –
3y

5
  = 0   6 = 

3y

5
   y = 10 

  x = 5   
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TARGET : JEE (Main + Advanced) 2020 

 
 
 
 
 
 
O  

 

Course : VIJAY (01JR to 03JR) 

PPHHYYSSIICCSS

DPPDPP DPP 
DAILY PRACTICE PROBLEMS 

NO. A3 TO A4  
 

DPP  No. : A3 (JEE–Main) 
 

   Total Marks :  61               Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.19   (3 marks, 2 min.)  [57, 38] 
Multiple choice objective ('–1' negative marking) Q.20   (4 marks, 2 min.)  [04, 02]   

 
ANSWER KEY OF DPP  NO. : A3  

1. (A)  2. (B)  3. (D)  4. (B)  5. (D)  6. (B)  7. (B)  
8. (A)  9. (C)  10. (A)  11. (D)  12. (C)  13. (B)  14. (B)  
15. (B)  16. (A)  17. (A)  18. (C)  19. (D)  20. (A) (B)    
 
1. A particle moves in a plane from A to E along the shown path. It is given that AB = BC = CD = DE = 10 

metre. Then the magnitude of net displacement of particle is :  
 fp=kkuqlkj ,d d.k fdlh lery esa iFk A ls E ds vuqfn'k xfr djrk gSA fn;k x;k gS AB = BC = CD = DE = 

10  ehVj] rc d.k ds dqy foLFkkiu dk ifjek.k gksxkA  

     

E

D

C

BA

108°

108°

108°

   
 (A*) 10 m  (B) 15 m  (C) 5 m   (D) 20 m 
Sol. Given figure represents a regular pentagan so magnitude of AE = 10 metre. 
 fn;k x;k fp=k leiapHkqt dks n'kkZrk gS vr% AE dk ifjek.k 10 m gSA 
 
2. A car covers a distance of 2 km in 2.5 minutes. If it covers half of the distance with speed 40 km/hr, the 

rest distance it shall cover with a speed of: 
 ,d dkj 2 km dh nwjh 2.5 feuV esa r; djrh gSA ;fn dkj vk/kh nwjh 40 km/hr dh pky ls r; djsa rks vxyh 

vk/kh nwjh fdl pky ls r; djsxhA  
 (A) 56 km/hr  (B*) 60 km/hr   (C) 48 km/hr  (D) 50 km/hr 
Sol. time taken by car to cover first half distance.  
 izFke vk/kh nwjh r; djus esa dkj }kjk fy;k x;k le; 

 = 
1

40
 hr = 

1

40
 × 60 min = 1.5 min. 

 Remaining time cpk gqvk le; = 2.5 – 1.5 = 1 min. 

 required speed vko';d pky= 
1 km

1 min
 = 60 km/hr 
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3. A clock has a minute-hand 10 cm long. Find the average velocity between 6.00 AM to 6.30 AM for the 
tip of minute-hand.   

 ?kM+h dh feuV okyh lwbZ dh yEckbZ 10 cm gSA feuV okyh lwbZ ds dksus dk vkSlr osx 6.00 AM ls 6.30 AM ds 

chp D;k gksxkA  

 (A)  
22

21
cm min–1 (B)  

2

21
cm min–1 (C)  

12

21
cm min–1 (D*)  

2

3
cm min–1 

Sol. From 6:00 AM to 6:30 AM 
 displacement of tip of minute hand 
  = 2 × 10cm = 20 cm 

 Hence, average velocity = 
20 cm

30 min
 = 

2

3
cm min–1 . 

 6:00 AM ls  6:30 AM rd 

 feuV dh lqbZ ds dkaVs dk foLFkkiu  
  = 2 × 10cm = 20 cm 

 vr% vkSlr osx = 
20 cm

30 min
 = 

2

3
cm min–1 . 

 
4. A particle travels from A to B path shown in figure, then the displacement of particle is : 
 ,d d.k fp=k esa n'kkZ;s x;s iFk ds vuqfn'k A ls B tkrk gS] rc d.k dk foLFkkiu gS : 

         
 (A) 2 2 m  (B*) 4 2 m  (C) 52 m (D) None of these buesa ls dksbZ ugha 

Sol.         

 AB = 2 24 4  = 4 2 . 
 
5. A semicircle of radius R = 5m with diameter AD is shown in figure. Two particles 1 and 2 are at points A 

and B on shown diameter at t = 0 and move along segments AC and BC with constant speeds u1 and 

u2 respectively. Then the value of  1

2

u

u
 for both particles to reach point C simultaneously will be :  

 O;kl AD vkSj f=kT;k R = 5m dk v)Zo`Ùk fp=k esa iznf'kZr gSA t = 0 le; ij O;kl ds fcUnq A o B ij nks d.k 1 

vkSj 2 iznf'kZr gS tks AC vkSj BC iFk ds vuqfn'k fu;r pky u1 vkSj u2 ls xfreku gS rc fcUnq C rd ,d lkFk 

igqpus ds fy, nksuksa d.kksa ds osxksa dk vuqikr 1

2

u

u
 dk eku gksxkA      

A B
1 2

2m

C

D
 

 (A) 
5 2

4
  (B) 

2 2

5
  (C)  2 2   (D*)  

5

4
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Sol. From geometry (T;kferh ls) BC = 4m and (rFkk) AC = 2 5  m. 

  
1 2

AC BC

u u
  or    1

2

u AC 2 5

u BC 4
    

 
6. A particle is moving in a circle of radius r with speed v as shown in the figure. The magnitude of change 

in velocity in moving from P to Q is :   
 ,d d.k r f=kT;k ds o`Ùk eas v pky ls xfreku gSA ¼fp=k nsf[k,½ P ls Q rd pyus eas osx ifjorZu dk ifjek.k gksxk : 

      
 (A) 2 v cos 40º  (B*) 2 v sin 20º  (C) 2 v cos 20º  (D) none of these mijksDr esa ls 

dksbZ ugha  

Sol.     

  
2 2

2 1 1 2 1 2v v v v 2v v cos    
 

 

   =  2 2 2v v 2v cos40    

   = 2v (1 cos40 )   

   = 2v( 2 sin20 )  

   = 2v sin 20° 
 
7. The instantaneous velocity of a particle is equal to time derivative of its position vector and the 

instantaneous acceleration is equal to time derivative of its velocity vector. Therefore:  
 fdlh d.k dk rkR{kf.kd osx fLFkfr lfn'k dk le; ds lkFk vodyu gS vkSj rkR{kf.kd Roj.k osx lfn'k dk le; 

ds lkFk vodyu gS rks &           
  (A) the instantaneous velocity depends on the instantaneous position vector 
  rkR{kf.kd osx] rkR{kf.kd fLFkfr lfn'k ij fuHkZj djrk gSA 
  (B*) instantaneous acceleration is independent of instantaneous position vector and   
   instantaneous velocity 
  rkR{kf.kd Roj.k] rkR{kf.kd fLFkfr lfn'k vkSj rkR{kf.kd osx ls LorU=k gSA 
  (C) instantaneous acceleration is independent of instantaneous position vector but  depends on the 

instantaneous velocity 
  rkR{kf.kd Roj.k] rkR{kf.kd fLFkfr lfn'k ij rks fuHkZj ugha djrk gS ijUrq rkR{kf.kd osx ij fuHkZj djrk gSA 
  (D) instantaneous acceleration depends both on the instantaneous position vector and the 

instantaneous velocity. 
  rkR{kf.kd Roj.k] rkR{kf.kd fLFkfr lfn'k vkSj rkR{kf.kd osx nksauks ij fuHkZj djrk gSA 
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Sol. (A) , ˆ ˆr it 4 j  , 
dr ˆv i
dt

   

   v  is indepdent of r . (A) is false. 
  v , r  ls Lora=k gS. (A) vlR; gS  

  (B) Let  v = î  

  Then rc, a 0   

  So, a


 is indepdent of  v


 
  So, B is true 

  vr%,  a


, v


   ls Lora=k gS. 

  vr% B lR; gSA 

  Note: If ;fn  r


 = et î ,  
dr

v r
dt

 



  

   
dv

a r
dt

 


 
  

   r v a 
 

  [Think] 
 
8. The velocity of a car moving on a straight road increases linearly according to equation, v = a + b x, 

where a & b are positive constants. The acceleration in the course of such motion: (x is the distance 
travelled)   

 lh/kh lM+d ij xfr'khy dkj dk osx js[kh; :i ls, v = a + b x, dh rjg fuHkZj djrk gS] tgk¡ a rFkk b /kukRed 

fu;rkad gSA bl xfr ds nkSjku Roj.k dk eku  (x r; nwjh gS)  
 (A*) increases  (B) decreases  (C) stay constant   (D) becomes zero 
 (A*) c<+rk gSA  (B) ?kVrk gSA  (C) fu;r jgrk gSA   (D) 'kwU; gks tkrk gSA 
Sol. V = a + bx 
 (V increases as x increases) 
 (x ds c<+us ds lkFk x c<+rk gS) 

 
dV dx

b
dt dt

    = bV 

 hence acceleration increases as V increases with x. 
 vr% Roj.k c<+rk gS D;ksafd V, x ds lkFk c<+rk gSA. 
 

9. A boy starts running from rest with constant acceleration. If he covers a distance of S1 in the first  

10 seconds and S2 in the next 10 seconds, then choose the correct option.  

 ,d yM+dk fojkekoLFkk ls fu;r Roj.k }kjk xfr izkjEHk djrk gSA ;fn og igys 10 sec esa S1 nwjh rFkk vxys  

10 sec esa S2 nwjh r; djrk gks rks lgh fodYi dk p;u dhft,A  

 (A) S2 = S1 (B) S2 = 2S1 (C*) S2 = 3S1 (D) S2 = 4S1 

Sol. 2
1

1
S a(10)

2
  

 2
1 2

1
S S a(20)

2
    

 2
2

1
S 3x a(10)

2
   

 2

1

S
3

S
   
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10. Each of the four particles move along the x axis. Their coordinates (in meters) as function of time (in 

seconds) are given by  

 pkj izR;sd d.k x v{k ds vuqfn'k xfr'khy gS buds funsZ'kakd (ehVj esa) le; ds Qyu ds :i esa uhps iznf'kZr gS 

 Particle d.k 1 : x(t) = 3.5 - 2.7t3 Particle d.k 2 : x(t) = 3.5 + 2.7t3 

 Particle d.k 3 : x(t) = 3.5 + 2.7t2 Particle d.k 4 : x(t) = 2.5 - 3.4t - 2.7 t2 

 which of these particles is speeding up for t > 0? 

 dkSulk d.k t > 0 ds fy, of̀)eku pky ds lkFk xfr'khy gSA ? 

 (A*) All four (B) only 1 (C) only 1, 2 and 3. (D) only 2, 3 and 4 

 (A*) pkjksa lHkh (B) dsoy 1 (C) dsoy 1, 2 rFkk 3. (D) dsoy 2, 3 rFkk 4 

Sol  At t = 0 

 
dx

dt
= 0 for particles 1, 2 and 3 and 

2

2

d x

dt
  > 0 for t > 0 

 and  
dx

dt
= – 3.4 m/s for particle 4 and 

2

2

d x

dt
 is negative for t > 0 

 Therefore for t > 0; 
dx

dt
 is increasing in all. 

Hindi 
 t = 0 ij 

 d.k 1, 2 rFkk 3 ds fy, 
dx

dt
= 0 gS rFkk t > 0 ds fy, 

2

2

d x

dt
 > 0 gSA 

 rFkk d.k 4 ds fy, 
dx

dt
= – 3.4 m/s rFkk t > 0 ds fy, 

2

2

d x

dt
 _.kkRed gSA  

 blfy, t > 0 ds fy, ; 
dx

dt
 lHkh ds fy, òf)eku gSA 

11. For a particle moving along x-axis, which of the velocity versus position graphs given in options below is 
possible : (position is represented by x-coordinate of the particle)  

 uhps fn;s x;s oØks esa ls dkSulk oØ x-v{k ds vuqfn'k xfreku d.k ds osx o fLFkfr ds e/; lgh oØ gksxk & (d.k 

dh fLFkfr dks x-funsZ'kkad }kjk iznf'kZr fd;k x;k gS)  

 (A) 

v

x    (B) 

v

x   

(C) 

v

x    (D*) None of these buesa ls dksbZ ugh 

Sol. It is clearly visible from all graphs that as x-increases. Velocity changes sign. Since this is not possible, 
no graph represents the possible motion. 

 lHkh xzkQksa ls ;g iw.kZ :i ls Li"V gS fd osx dh fn'kk esa ifjorZu djus ij Hkh d.k dk x funsZ'kkad fujUrj c<+rk gS 

tks lEHko ugh gSA vr% dksbZ xzkQ d.k dh xfr dks iznf'kZr ugh djrk gSA  
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12. A balloon is moving  with constant upward acceleration of 1 m/s2. A stone is thrown from the balloon 
downwards with speed 10 m/s with respect to the balloon. At the time of projection balloon is at height 
120 m from the ground and is moving with speed 20 m/s. The time required by the stone to fall on the 
ground after the projection will be - (g = 10 m/s2)   

 ,d xqCckjk Åij dh vksj fu;r Roj.k 1 m/s2 ls tk jgk gSA ,d iRFkj dks xqCckjs ls uhps dh vksj xqCckjs ds lkis{k 

10 m/s dh pky ls Qsadk tkrk gSA ç{ksi.k ds le; xqCckjs dh tehu ls Åpk¡bZ 120 m gS vkSj pky 20 m/s gSA 

ç{ksi.k ds fdruh nsj ckn iRFkj tehu ij igq¡psxk – (g = 10 m/s2)   

         
 (A) 4 sec.  (B) 5 sec.  (C*) 6 sec.  (D) None of these buesa ls dksbZ 

ugha 
Sol. With respect to balloon  

 

120 m 10 m/s, 11 m/s2 

20 m/s, 1 m/s2 
 

 120 = –10t + 5t2 
 t2 –2t – 24 = 0 
 t = 6 sec. 
 
13. The velocity - time graph of a particle is as shown in figure  
 fdlh d.k dk osx le; oØ çnf'kZr gS &      

  
          
 (A)  It moves with a constant acceleration throughout 
  ;g ges'kk fu;r Roj.k ls xfreku gSA 
 (B*)  It moves with an acceleration of constant magnitude but changing direction at the end of every 

 two second 
 ;g ges'kk fu;r ifjek.k ds Roj.k ls pyrk gS ijUrq Roj.k dh fn'kk izR;sd nks lsd.M ds ckn cny tkrh 

gSA 
 (C) The displacement of the particle is zero 
  d.k dk foLFkkiu 'kwU; gSA 
 (D)  The velocity becomes zero at t = 4 second 
  d.k dk osx t = 4 lsd.M ij 'kwU; gSA   
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14. At a particular instant velocity and acceleration of a particle are ( ˆ ˆ ˆi j 2k   )m/s and ( ˆ ˆ ˆ3i j k  )m/s2  

respectively at the given instant particle's speed is :    
 (A) increasing  (B*) decreasing  (C) constant  (D) can't be say 

 fdlh fo'ks"k {k.k ij d.k dk osx rFkk Roj.k Øe'k% ( ˆ ˆ ˆi j 2k   )m/s rFkk ( ˆ ˆ ˆ3i j k  )m/s2 gS rks bl {k.k d.k dh 

pky    

(A) c<+ jgh gS   (B*) ?kV jgh gS   (C) fu;r gS   (D) dqN ugh dg ldrsa  

Sol. ˆ ˆ ˆv – i j 2 k  


 

 ˆ ˆ ˆa 3 i – j 2 k 


 

 a . v –3 – 1 2 0  
 

 hence  > 90° between  a


 and v


 

 so speed is decreasing 

 a . v –3 – 1 2 0  
 

 pwafd  a


 rFkk v


 ds e/;  > 90° gSA 

 vr% pky ?kVsxhA 
 

15. A particle has initial velocity, ˆ ˆv 3i 4 j 


 and a constant force  ˆ ˆF 4i 3 j 


 acts on the particle. The path 

of the particle is :           

 ,d d.k dk izkjfEHkd osx] ˆ ˆv 3i 4 j 


 gSa ,oa ,d fu;r cy  ˆ ˆF 4i 3 j 


 d.k ij dk;Zjr gSA d.k dk iFk gS :  

 (A) straight line  (B*) parabolic  (C) circular  (D) elliptical  
 (A) ljy js[kk   (B*) ijoy;   (C) o`Ùkkdkj   (D) nh?kZo`Ùkkdkj   
Sol. (B) 
 For constant acceleration if angle between initial velocity makes an oblique angle with acceleration then 

path will be parabolic.  Here  = 90° 
 fu;r Roj.k ds fy, ;fn izkjfEHkd osx Roj.k ds lkFk ,d fu;r dks.k cukrk gS rks iFk ijoyf;d gksxkA  
 
 

16. The position of a particle is given by, x = 3 t2  5 & y = 2 t. Find the velocity vector of the particle. 

 d.k dh fLFkfr  x = 3 t2  5 rFkk y = 2 t }kjk nh tkrh gSA d.k dk osx lfn'k Kkr djks : 

 (A*) 6 t i + 2 j     (B)  6 t i + 2 j   

(C) 6 t i  2 j     (D) none of these buesa ls dksbZ ugh 

 

17. A particle moves in x-y plane according to equations, x = 4 t2 + 5 t + 16 & y = 5 t. The acceleration of the 
particle will be:  

 ,d d.k x-y ry esa lehdj.k, x = 4 t2 + 5 t + 16 rFkk y = 5 t ds vuqlkj xfr djrk gSA d.k dk Roj.k gksxkA   

 (A*) 8 m/sec2  (B) 13 m/sec2   (C) 14 m/sec2  (D) none of these buesa ls dksbZ ugha 
 

18. A particle has an initial velocity (i.e., at t = 0) of ˆ ˆ3i 4 j  (m/s) and an acceleration of  ˆ ˆ0.4i 0.3 j  (m/s2). 

The speed of particle at t = 10 sec is : 

 ,d d.k dk izkjfEHkd osx (vFkkZr t = 0 ij) ˆ ˆ3i 4 j  (m/s) gS rFkk Roj.k  ˆ ˆ0.4i 0.3 j  (m/s2) gSA t = 10 sec ij 

d.k dh pky gS &    

 (A) 7 m/s  (B) 7/ 2  m/s  (C*) 7 2  m/s  (D) 14 2  m/s 

Sol.  v u at 
 

 when a


 is constant  
  velocity at t = 10 sec. 

 tc a


 fu;r gS  v u at 
 

 

    t = 10 sec ij osx gSA 

 is  ˆ ˆ ˆ ˆv (3i 4 j) 10 (0.4 i 0.3 j)   


 

 = ˆ ˆ7i 7 j  

 v = 7 2  m/s 
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19. A particle is projected with speed 10 m/s at angle 60° with the horizontal. Then the time after which its 
speed becomes half of initial -  

 ,d d.k dks {kSfrt ls  60º dks.k ij 10 m/s dh pky ls ç{ksfir fd;k tkrk gS rks çkjfEHkd pky dh vk/kh pky gksus 

esa fy;k x;k le; gksxk &     

 (A)  
1

2
sec.  (B) 1 sec.  (C) 3 / 2 sec.  (D*) 3 / 2  sec. 

Sol. u cos60º = 5, Vy = u sin60º – 10t 
 V2 = (u sin60º  10t)2 + (u cos60º) 

  
2u

4
= 

2
23 u

u 10t
2 4

 
   

 
 

  10t =
10 3

2
   t = . 

3

2


 

20. If x = 3 t2  8 t + 5, find the velocity of the particle when position of the particle is zero. 

 ;fn  x = 3 t2  8 t + 5, rc tc d.k dh fLFkfr 'kwU; gS rc d.k dk osx Kkr djksA        

 (A*)  2   (B*) + 2   (C) 3   (D) none of these buesa ls dksbZ 

ugha 
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DPP  No. : A4 (JEE–Advanced) 
 

   Total Marks :  48               Max. Time : 38 min. 
One or more than one options correct type (‘–1’ negative marking) Q.1 to Q.4 (4 marks 2 min.)    [20, 10] 
Comprehension ('–1' negative marking) Q.5 to Q.8      (3 marks 2 min.)     [12, 08] 
Subjective Questions ('–1' negative marking) Q.9 to Q.12     (4 marks 5 min.)     [16, 20] 

 
ANSWER KEY OF DPP  NO. : A4 

1. (A) (C)(D)  2. (B)(C) (D)  3. (A)(B)(C) 4. (A) (B) (C)  5 (A) 

6. (C)  7. î  8. (C)  9. ˆ ˆ14i 48 j  10. 2.25 m/s 

11. 30 m 12. D = V × t0 = at0 
 
 
1. A particle moves with constant speed v along a regular hexagon ABCDEF in the same order. Then the 

magnitude of the average velocity for its motion from A to : 
 ,d d.k fu;r pky v ls "k"VHkqt ABCDEF ds vuqfn'k leku Øe esa xfr dj jgk gSA bldh xfr es d.k dk vkSlr 

osx A ls : 

 (A*) F is 
v

5
  (B) D is  

v

3
  (C*) C is 

v 3

2
  (D*) B is v. 

 (A*) F rd 
v

5
 gS  (B) D rd 

v

3
 gS  (C*) C rd 

v 3

2
 gS (D*) B rd v gS 

Sol.  Let side length is a  ekuk Hkqtk dh yEckbZ a gSA   

 From A to B  A ls B rd 
displacement

v
time




 =  
a

v
a / v

   (option D) (fodYi D) 

 From A to C      A ls C rd         

3
2a2asin60 2v

(2a / v) 2a / v
 


    =  

3
V

2
 (option C) (fodYi C) 

  

 
2a 2v

v
(3a / v) 3

 


  

 From A to D  A ls D rd   

 from A to F A ls F rd 
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a

v v / 5
5a

v

 
 
 
 


 (option A) (fodYi A) 

  
 

2. A particle is moving along x-axis such that its position is given by x = 4 – 9t + 
3t

3
  where t is time in 

seconds, x is in meters. Mark the correct statement(s) :  
 (A) Direction of motion is not changing at any of the instants 
 (B*) Direction of the motion is changing at t = 3 seconds 
 (C*) For 0 < t < 3 sec. the particle slowing down 
 (D*) For 3 < t < 6 sec. the particle is speeding up 

 ,d d.k x-v{k ds vuqfn'k bl izdkj xfr'khy gS fd bldh fLFkfr x = 4 – 9t +  
3t

3
 }kjk nh xbZ gS tgka t lsd.M esa 

gS] x ehVj esa gSA lgh fodYiksa dk p;u dhft,A   

 (A) xfr dh fn'kk fdlh Hkh {k.k ifjofrZr ugh gksrh gSA  

 (B*) xfr dh fn'kk t = 3 sec ij ifjofrZr gksrh gSA  

 (C*) 0 < t < 3 sec ds fy,] d.k dh pky ?kVsxh  

 (D*) 3 < t < 6 sec ds fy,] d.k dh pky c<sxh  

Sol. v =  
dx

dt
= 0 – 9 + 

23t

3
 

 v = t2 – 9 
 v = 0 gS at t = 3 ij 

 Also, rFkk a = 2t gS 
 The particle's velocity will be zero at t = 3 sec. where it changes its direction of motion. For 0 < t < 3 

sec. v is –ve and a is +ve so particle is slowing down. 
 d.k dh pky t = 3 sec ij 'kwU; gSA tgka bldh xfr dh fn'kk ifjofrZr gskrh gSA 0 < t < 3 sec ds fy,  v –ve gS o 

a +ve gS vr% d.k dh pky ?kVsxhA 

 

3. A stone is projected vertically upwards at t = 0 second. The net displacement of stone is zero in time 
interval between t = 0 second to t = T seconds. Pick up the CORRECT statement. 

 t = 0 lsd.M ij ,d iRFkj dks Å/okZ/kj Åij dh vksj iz{ksfir fd;k tkrk gSA t = 0 lsd.M ls t = T lsd.M ds chp 

ds le;kUrjky esa iRFkj dk usV foLFkkiu 'kwU; gSA lR; dFku NkafV;s &  

 (A*) From time t = 
T

4
 second to t = 

3T

4
second, the average velocity is zero. 

 (B*) The change in velocity from time t = 0 to t = 
T

4
 second is same as change in velocity from t = 

T

8
  

second to t = 
3T

8
 second 

 (C*) The distance travelled from t = 0 to t = 
T

4
 second is larger than distance travelled from t =  

T

4
second to t = 

3T

4
  second 

 (D) The distance travelled from t = 
T

2
 second to t = 

3T

4
 second is half the distance travelled from t = 

T

2
  second to t = T second. 
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 (A*) le; t = 
T

4
  lsd.M ls t = 

3T

4
 lsd.M rd] vkSlr osx 'kwU; gSA 

 (B*) le; t = 0 ls t = 
T

4
 lsd.M rd osx esa ifjorZu ogh gS tks le; t = 

T

8
  lsd.M ls t = 

3T

8
 lsd.M rd osx 

esa ifjorZu gSA 

 (C*) le; t = 0 ls t = 
T

4
 lsd.M rd r; dh xbZ nwjh le; t = 

T

4
 lsd.M ls t = 

3T

4
  lsd.M rd r; dh xbZ nwjh 

ls vf/kd gSA 

 (D) le; t = 
T

2
  lsd.M ls t = 

3T

4
 lsd.M rd r; dh xbZ nwjh le; t = 

T

2
 lsd.M ls t = T lsd.M rd r; dh 

nwjh dh vk/kh gSA 

Sol. (Tough)  At t =  
T

4
 and t = 

3T

4
, the stone is at same height,  

 Hence average velocity in this time interval is zero. 
 Change in velocity in same time interval is same for a particle moving with constant acceleration. 

 Let H be maximum height attained by stone, then distance travelled from t = 0 to t = 
T

4
 is 

3

4
H and from 

t = 
T

4
  to t = 

3T

4
 distance travelled is 

H

2
. 

 From t = 
T

2
  to t = T sec distance travelled is H and from t =  

T

2
 to t = 

3T

4
  distance travelled is 

H

4
. 

Sol.   t = 
T

4
 rFkk t = 

3T

4
  ij iRFkj leku Å¡pkbZ ij gksxk 

 vr% blle; vUrjky ds fy, vkSlr osx 'kwU; gSA 

 osx esa le; vUrjky ds fy, ifjorZu leku gSA ,d d.k ds fu;r Roj.k ds lkFk xfr ds fy, 

 ekuk d.k }kjk izkIr vf/kdre Å¡pkbZ H gSA rc t = 0 ls t = 
T

4
  rd r; nwjh 

3

4
H gksxhA t = 

T

4
  ls t = 

3T

4
rd r; 

nwjh 
H

2
 gSA 

 t = 
T

2
 ls t = T rd r; nwjh H gS rFkk t = 

T

2
 ls t = 

3T

4
 rd r; nwjh 

H

4
 gSA 

 
4. A particle of mass m moves along a curve y = x2. When particle has x – co-ordinate as 1/2m and x-

component of velocity as 4m/s then, at this instant :   
 m nzO;eku dk d.k oØ y = x2 ds vuqfn'k xfr'khy gS tc d.k dk x–funsZ'kkad 1/2 m rFkk osx x-?kVd 4 ehVj@lS- 

gS rks &         

 (A*) the position coordinate of particle are (1/2, 1/4)m 
 d.k ds fLFkfr funsZ'kkad (1/2, 1/4)m gksaxsA 
 (B*) the velocity of particle will be along the line 4x – 4y – 1 = 0. 
 d.k dk osx js[kk 4x – 4y – 1 = 0 ds vuqfn'k gksxkA 

 (C*) the magnitude of velocity at that instant is 4 2  m/s 

 bl fLFkfr ij d.k ds osx dk ifjek.k  4 2  m/s gksxkA 
 (D) the magnitude of angular momentum of particle about origin at that position is 0. 
 ewy fcUnq ds ifjr% bl fLFkfr ij d.k ds dks.kh; laosx dk ifjek.k 'kwU; gksxkA 
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Sol. On the curve    oØ ij  

  y = x2  at x = 1/2  ij 

  y = 
1

4
 

 Hence the coordinate 
1 1

,
2 4

 
 
 

 

 Differentiating  :  y = x2 

 vr% funsZ'kkad   
1 1

,
2 4

 
 
 

 

 vodyu djus ij  :  y = x2 
   vy = 2xvx 
   vy = (4) = 4 m/s 
 Which satisfies the line 
 tks js[kk dks lUrq"V djrk gS 

  4x – 4y – 1 = 0  (tangent to the curve)  (oØ dh Li'kZ js[kk) 
 & magnitude of velocity : 
 rFkk osx dk ifjek.k : 

 2 2
x y| v | v v 


  = 4 2  m/s 

 As the line 4x – 4y – 1 does not pass through the origin, therefore (D) is not correct. 
 js[kk 4x – 4y – 1 ewy fcUnq ls ugha xqtjrh blfy, (D) lgh ugha gSA  
 
 
Comprehension # 1#  
 Read the following write up and answer the questions based on that. 
 The graph below gives the coordinate of a particle travelling along the X-axis as a function of time. AM 

is the tangent to the curve at the starting moment and BN is tangent at the end moment (1 = 2 =120°) 
vuqPNsn  # 1 

 fuEu vuqPNsn dks i<+dj bl ij vk/kkfjr iz'uksa ds mÙkj nhft;sA 

 x–v{k ds vuqfn'k xfreku d.k ds funsZ'kkad le; ds Qyu ds :i esa vkjs[k }kjk n'kkZ;k x;k gSA AM rFkk BN 

Øe'k% izkjfEHkd rFkk vfUre {k.k ij vkjs[k ij [khaph xbZ Li'kZ js[kk,sa gSaA (1 = 2 =120°).  

 
5 The average velocity during the first 20 seconds is 
 izFke 20 lSd.M ds nkSjku vkSlr osx gS & 

 (A*) – 10 m/s  (B) 10 m/s  (C) zero  ‘'kwU;  (D) 20 m/s 
 

6. The average acceleration during the first 20 seconds is 
 izFke 20 lSd.M ds nkSjku vkSlr Roj.k gS & 

 (A) – 1 m/s2  (B) 1 m/s2  (C*) zero ‘'kwU;  (D) 2 m/s2 
 

7. The direction  ( î  or – î  ) of acceleration during the first 10 seconds is _____________ .  

 izFke 10 lSd.M ds nkSjku Roj.k dh fn'kk  ( î  vFkok – î )  _____________  gSA  

Ans.  î  
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8. Time interval during which the motion is retarded. 
 le;kUrjky ftlesa xfr efUnr gS 

 (A) 0 to 20sec. ‘  (B) 10 to 20sec.  (C*) 0 to 10sec.  (D) None of these  

 (A) 0 ls 20 lSd.M  (B) 10 ls 20 lSd.M (C*) 0 ls 10 lSd.M (D) buesa ls dksbZ ugha  
Sol. (1 to 4) 

  (1) v


 = f ix x

t




=  
100 100

20

 
 = – 10m/s 

 (2)  (C) a


 = f iv v

t




 = 2 1tan tan

20

  
 = 0    (since pawfd 2 = 1)   

 (3) during first 10 sec, speed decreases  izFke 10 lsd.M esa pky ?kVsxhA      
    acceleration is opposite to the velocity  
    Roj.k osx ds foijhr fn'kk esa gS 

   acceleration is in î     Roj.k î  fn'kk esa gS 
 (4) (C) during first 10 sec., the slope of x-t curve decreases in negative direction 
    motion is retarded.    
    t = 0 to t = 10 s   
  izFke 10 lsd.M esa x-t  vkjs[k dk <ky _.kkRed fn'kk esa ?kVrk gS vr% xfr voeafnr gS 

   t = 0  ls t = 10 s   

 Ans.  (1) – 10m/s  (2)  0   (3) î      (4)  t = 0 to t = 10 s 
 
9.  A particle whose speed is 50 m/s moves along the line from A (2,1) to B (9, 25). Find its velocity vector 

in the form of  ˆ ˆa i bj .  

 ,d d.k ftldh pky 50 m/s gS ,d ljy js[kk ds vuqfn'k A (2,1) ls B (9, 25) rd xfr djrk gS mldk osx 

lfn'k ˆ ˆa i bj  ds :i esa Kkr djksA      

Ans.  ˆ ˆ14i 48 j  

Sol. Position vector of point A = ˆ ˆ2i j  

 fcUnq A dk fLFkfr lfn'k = ˆ ˆ2i j  

 Position vector of point B = ˆ ˆ9i 25 j  

 fcUnq B dk fLFkfr lfn'k = ˆ ˆ9i 25 j  

  ˆ ˆ ˆ ˆAB (9i 25 j) (2i j)   


 = ˆ ˆ7i 24 j  

 Unit vector in the direction of AB


 
 AB


 dh fn'kk esa bdkbZ lfn'k 

  AB


 = 
AB

| AB |



  = 
ˆ ˆ7i 24 j

25


 

  v


 =  50 AB


 = . ˆ ˆ14i 48 j  
 

10. A particle moves in a straight line with an acceleration a ms–2 at time ‘t’ seconds where a = – 
2

1

t
.  

When t = 1 the particle has a velocity of 3ms–1 then find the velocity when t = 4  

 ,d d.k ljy js[kk esa t le; ij a ms–2 ds Roj.k ls xfreku gSA tgk¡ a = –
2

1

t
  gSA t = 1 ij d.k dk osx 3ms–1 

gS rks t = 4 ij d.k dk osx gksxkA        
        
Ans. 2.25 m/s 
 

Sol. a =  
dv

dt
= 

2

1

t


    

v

3

dv  = 
4

2
1

1
dt

t
  
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  v – 3 = 
4

1

t

 
  

 = 
1

1
4
       v = 

3
3

4
  =

9

4
 = 2.25 m/s. 

 

11. The velocity of a particle is given by  ˆ ˆ ˆv 2i j 2k  


 in m/s for time interval t = 0 to t = 10 sec. 

Find the distance travelled by the particle in given time interval.  

 le;kUrjky t = 0 ls t = 10 sec ds fy, d.k dk osx  ˆ ˆ ˆv 2i j 2k  


 m/s esa fn;k x;k gSA fn;s x;s 

le;kUrjky esa d.k }kjk r; dh xbZ nqjh gksxhA  

Sol. Speed of particle is d.k dh pky gS 

  2 2 2V (2) (1) (2)    

  V   3 m/sec 

  S  
10

0

V dt =  
10

0

3 dt = 
10

0
3t  

  S = 30 m 
 Ans. 30 m 
 
12. A point moves in the x–y plane according to the law x = a sint, y = a(1– cost). Find the distance 

travelled by particle in first t0 seconds.  
 ,d fcUnq  x–y ry esa x = a sint o y = a(1 – cost) ds vuqlkj xfr djrk gSA çFke t0 lSd.M esa d.k }kjk r; dh 

xbZ nwjh Kkr djksA         

Sol. D = V × t0 = at0 
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DAILY PRACTICE PROBLEMS 

NO. A5 TO A6 
 

 
DPP  No. : A5 (JEE–Advanced) 

   Total Marks :  47        Max. Time : 37 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.5     (3 marks, 2 min.) [15, 10]  
One or more than one options correct type (‘–1’ negative marking)  Q.6 to Q.8 (4 marks 2 min.)  [12, 06] 
Subjective Questions ('–1' negative marking) Q.9 to Q.11     (4 marks  5 min.) [12, 15] 
Match the Following    (no negative marking) Q.12      (8 marks, 6 min.) [08, 06] 
 

ANSWER KEY OF DPP  NO. : A5  
1. (C)  2. (A)  3. (C)   4. (A)  5. (D)  6. (B)(C)(D)  

7. (A)(B) (D)  8. (A) (B) (C) (D)  9. 15°     10. 
11

2
m,   

3

2
 

11. 2  12. (a) Q,R,S  (b) P,Q,S  (c) P, Q   (d) Q, S, R   
 
1. An ant is at a corner of a cubical room of side ' a '. The ant can move with a constant speed u. The 

minimum time taken to reach the farthest corner of the cube is: 
 ,d phaVh ?kkukdkj dejs (Hkqtk a) ds ,d dksus ij fLFkr gS og fu;r pky u ls xfr dj ldrh gSA ?ku ds lcls 

nwj fLFkr dksus ij tkus ds fy, mldks U;wure fdruk le; yxsxkA     

(A) 
3 a

u
  (B) 

3 a

u
  (C*) 

5 a

u
  (D) 

 2 1 a

u


 

Sol.  

 

 Let B = (a, a, a) 
 Dist. = OA + AB 

 T =  
Dist

Speed
= , 

OA AB

u


 

 T = 2 2 2 21
a y (a y) a

u
      

 

  
dT

dy
 = 0      

2 2 2 2

2y 2(a y)( 1)
0

2 a y 2 (a y) a

 
 

  
 

 
2

2 2

y

a y
 = 

2 2

2 2

a (a y)

(a y) a


 

 

 y2(a – y)2 + a2 y2 = a2 (a2 – y)2 + y2 (a – y)2 
  y2 = (a – y)2 
  y = a – y     y = a/2 
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 Tmin = 
2

21 a
2 a

u 4

 
 

  
 = 2 21

4a a
u
   

 =  
5a

u
 

 
2. Initially car A is 10.5 m ahead of car B. Both start moving at time t = 0 in the same direction along a 

straight line. The velocity time graph of two cars is shown in figure. The time when the car B will catch 
the car A, will be   

 çkjEHk esa dkj  A, dkj B ls 10.5 m vkxs gSA nksauks t = 0 ij ,d ljy js[kk ds vuqfn'k xfr çkjEHk djrh gSA nksauks 

dkjksa dk osx le; xzkQ fp=k esa n'kkZ;k x;k gSA og le; tc dkj B, dkj A dks idM+ ysxh] gksxk &  

          
 (A*) t = 21 sec  (B) t = 2 5 sec  (C) 20 sec. (D) None of these buesa ls dksbZ ugha 
Ans. (A) 
Hint : xA = xB  

 10.5 + 10t =  
1

2
at2   a = tan45° = 1 

 t2 – 20t – 21 = 0   t = 
20 400 84

2

 
 

 t = 21 sec. 
 
3. A car starts from rest & again comes to rest after travelling 200 m in a straight line. If its acceleration 

and deacceleration are limited to 10 m/s2 & 20 m/s2 respectively then minimum time the car will take to 
travel the distance is -        

 ,d dkj fojkekoLFkk ls izkjEHk gksrh gS rFkk ljy js[kk esa 200 m nqjh r; djus ds i'pkr ;g iqu% fojkekoLFkk esa vk 

tkrh gSA ;fn bldk Roj.k rFkk eanu Øe'k% 10 m/s2 rFkk 20 m/s2 rd lhehr gS rks nqjh r; djus esa dkj }kjk 

yxk U;wure le; gksxk&  

 (A) 20 s   (B) 10 s   (C*)  2 15 s    (D) 
20

3
s  

Sol. 

v

t

vmax

2t t

 

 maxV

2t
= 10  

  Vmax = 20t      

 Area of graph xzkQ dk {ks=kQy  

  
1

2
 Vmax × 3t = 200  

   
3

2
t × 20 t = 200 

  t = 
20

3
 

 total time dqy le; = 3t =  2 15 sec  
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4. Two particles at a distance 5m apart, are thrown towards each other on an inclined smooth plane with 

equal speeds ‘v’ . It is known that both particle move along the same straight line. Find the value of v if 
they collide at the point from where the lower particle is thrown. Inclined plane is inclined at an angle of 
300  with the horizontal. [take g = 10m/s2 ]   

 nks d.k tks 5m nwjh ij gS] {kSfrt ls 30º >qds fpdus urry ij leku osx ‘v’  ls ,d nwljs dh rjQ ç{ksfir fd;s 

tkrs gsA ;g Kkr gS fd nksuksa d.k ,d gh ljy js[kk ds vuqfn'k xfreku gSA ;fn nksuksa ml fcUnq ij Vdjkrs gSA 

tgk¡ ls uhps okyk d.k ç{ksfir fd;k x;k FkkA rks v dk eku gksxk & [take g = 10m/s2 ]     
 (A*)  2.5 m/sec (B)  5 m/sec (C)  7.5 m/sec (D)  10 m/sec 

Hint :    

 Down the plane lery ds uhps 5 = v . t + 
1

2
 (g sin ) t2  ....(1) 

 at the plane lery ij 0 = v – g sinq t1    t1 = 
v

gsin
 

 t = 2t1 =  
2v

gsin
  [time taken by B back to initial position] 

    [B }kjk iqu% izkjfEHkd fLFkfr ij igqapus esa fy;k x;k le; ] 

 5 =  
22.v

gsin
+  

1

2

2

2 2

g sin .4v

g sin




 

 10 g sin = 8v2  v =  

1
10 10

2

8

    
  =  

100

16
= 

10

4
 = 2.5 m/sec. 

 

5. In ground to ground projection, if range 'R' is related to time of flight 'T' according to relation R = 
15

4
 T2, 

then the angle of projection  with the horizontal direction is : (Take g = 10 m/s2)  

 tehu ls tehu ij iz{ksi.k ds fy, ijkl 'R', mM~;;u dky 'T' ij R = 
15

4
 T2 ds vuqlkj fuHkZj djrh gS, rks {kSfrt 

fn'kk ls cuk;k x;k iz{ksi.k dks.k gksxkA (g = 10 m/s2 ysoas)   

 (A) 30°   (B) 45°   (C) 37°   (D*) 53°   
Ans. (D) 

Sol. 2

2
15

TR   

 
2 2 2

2

2u sin cos 15 4u sin

g 4 g

  
  

 
2g

tan
15

   

 
4

tan
3

   

 53    
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Sol. 
2 2 2u 2sin cos 15 4u sin

g 2 2 g

   
 


 

 cos = 
15

sin
10 2




 

 tan =  
4

3
 Ans. 

 

6. The displacement ' x ' of a particle varies with time according to the relation, x = 
a

b
 (1  e  bt), where a 

& b are positive constants. Then:  

 ,d d.k dk foLFkkiu ' x ' le; ds lkFk lEcU/k x = 
a

b
 (1  e  bt), ds vuqlkj ifjofrZr gksrk gS tgk¡ a rFkk b 

/kukRed fu;rkad gS rc : 
 (A) at t = 1/b, the displacement of the particle is a/b 

 (B*) the velocity and acceleration of the particle at t = 0 are a &  ab respectively 
 (C*) the particle cannot reach a point whose distance is > a/b from its starting position  
 (D*) the particle will never come back to its starting point. 
 (A) t = 1/b, ij d.k dk foLFkkiu a/b gSA 

 (B*) t = 0 ij d.k dk osx rFkk Roj.k Øe'k% a rFkk  ab gSA 

 (C*) d.k ml fcUnq ij ugha igqap ldrk ftldh izkjfEHkd fLFkfr ls nwjh a/b ls vf/kd gSA 

 (D*) d.k mlds izkjfEHkd fcUnq ij okfil dHkh ugha vk;sxk  
 
7. A particle moves along a straight line and its velocity depends on time 't' as v = 4t – t2. Here v is in 

m/sec. and t is in second. Then for the first 5 seconds :     

 (A*) Magnitude of average velocity is 
3

5
m/s (B*) Average speed is 

13

5
m/s 

 (C) Average speed is 
11

5
 m/s   (D*) Average acceleration is – 1m/s2| 

 ,d d.k ljy js[kk ds vuqfn'k xfr'khy gS vkSj bldk osx le; 't' ij v = 4t – t2. ds vuqlkj fuHkZj djrk gSA ;gka 

v m/s esa gS rFkk t lsd.M esa gSA rc izFke 5 lsd.M ds fy,  

 (A*) vkSlr osx dk ifjek.k 
5

3
m/s gS   (B*) vkSlr pky 

13

5
m/s gS 

 (C) vkSlr pky  
11

5
m/s gS    (D*) vkSlr Roj.k – 1m/s2| gS 

Sol. Average velocity vkSlr osx = 
s

t
 = vavg 

 S = 
5

0

vdt  =  
5

2

0

(4t t )dt = 
25

3
m 

 vavg =
25 / 3 m

5sec.
  = 

5

3

m

sec
 Average speed =  

dis tance covered

time taken
= 

dis tance

t
 

 vkSlr pky  = 
r; dh xb Z nwjh 

fy;k x;k le; 
 = 

t
 nwjh

 

 Distance nwjh = 
4 5

0 4

v dt (–v)dt   
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  =  
32 7

3 3
 = 

39

3
m = 13 m 

 Average speed vkSlr pky  = 
13m

5sec
 

 Average acceleration vkSlr Roj.k (aavg) = f iv v

t




 

 vf = 4 × 5 – 52 = 20 – 25 = –5 
 vi = 0 

 aavg = 
5 0

5

 
 = – 1 m/s2 . 

 
8. A particle is thrown with velocity 10 m/sec at an angle of 37º with vertical, then at the time of projection :  

(g = 10m/s2)          
 ,d d.k dks m/okZ/kj ls 37º ds dks.k ij 10 m/sec ds osx ls Qsadk tkrk gS] rks iz{ksi.k ds le; ij : (g = 10m/s2)  
 (A*) Acceleration of particle in line of velocity is 8m/s2 
 (B*) Acceleration of particle perpendicular to line of velocity is 6m/s2 
 (C*) Velocity of particle in line of acceleration is 8m/sec 
 (D*) Velocity of particle perpendicular to line of acceleration is 6m/sec. 
 (A*) osx dh js[kk esa d.k dk Roj.k 8m/s2 gS   

 (B*) osx dh js[kk ds yEcor d.k dk Roj.k 6m/s2 gS 

 (C*) Roj.k dh js[kk esa d.k dk osx 8m/sec gSa   

 (D*) Roj.k dh js[kk ds yEcor~ d.k dk osx 6m/sec gS 
 
9. Two balls are moving on the same smooth horizontal plane . Their velocity components along one edge 

of the square plane are 10 3  & 20 m/s . Their velocity components along a perpendicular edge are 30 
& 20 m/s. Find the angle between their directions of motion. 

 nks xsnsa ,d gh fpdus {kSfrt ry ij xfr dj jgh gSA ,d dkSj ds vuqfn'k buds osxksa ds ?kVd 10 o 20 m/s gSA 

tcfd nwljh yEcor~ dksj ds vuqfn'k buds osxksa ds ?kVd 30 o 20 m/s gSA budh xfr dh fn'kkvksa ds chp dks.k 

Kkr dhft;sA   Ans:  150     

Sol. , A
ˆ ˆv 10 3  i 30 j   B

ˆ ˆv 20i 20 j    

 cos = A B

A B

v .v

v v
 =  

3 1

2 2


 

   = 15º. 
 
10. Two mosquitos move in space such that their x,y,z coordinate at any time are given as (3t + 1, 4t, 2t2 – 

1), (4t + 1, 3t + 3, 2t2) all in meters. Find the minimum distance between these two and corresponding 
time. 

 nks ePNj vUrfj{k es bl izdkj xfr djrs gS fd fdlh le; t ij muds x, y, z funsZ'kkad (3t + 1, 4t, 2t2 – 1) rFkk   

(4t + 1, 3t + 3, 2t2)  gSA lHkh ehVj esa gSA nksuksa ds e/; U;wure nwjh o lEcfU/kr le; Kkr dhft,A   

Ans. 
11

2
m,   

3

2
 

Sol. Distance r between these two is  
 bu nksuksa ds e/; nwjh r gS 
  r2 = t2 + (t – 3)2 + 12 = 2(t2 – 3t + 5) 
 r2 will be minimum or maximum when r is minimum or maximum as r  0 
 r2 U;wure ;k vf/kdre gksxk tc r U;wure ;k vf/kdre gS tSlkfd  r  0 gSA 

  r  0 so assume  vr% ekuk  r2 = c 

  
dc

dt
= 2(2t – 3) = 0  0  t = 

3

2
 

  
2

2

d c

dt
 = 2(2t) which is positive hence r is minimum put t = 

3

2
 to find rmin = 

11

2
m. 
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 tks /kukRed gS vr% r U;wure gS] t =
3

2
 j[kus ij rmin = 

11

2
m izkIr gksrk gSA 

 
 
 

11. Two particles A and B move in x-y plane such that both have constant acceleration A
ˆa 10 j 


  m/s2 and 

B
ˆa 5 j 


m/s2 respectively. The velocities of particles at t = 0 are A

ˆ ˆu 5i 20 j  


m/s and B
ˆ ˆu 2.5i 10 j 


 

m/s. At time t=0, particle A is at origin and particle B is at point having coordinates (5 meters, 0). Find 
the instant of time in seconds at which angle between velocity of A and velocity of B is 180°.  

 nks d.k A o B, x-y ry esa bl izdkj xfr djrs gS fd muds fu;r Roj.k Øe'k%  A
ˆa 10 j 


m/s2 rFkk  

B
ˆa 5 j 


m/s2  gSA t = 0 ij d.k dk osx  A

ˆ ˆu 5i 20 j  


m/s rFkk  B
ˆ ˆu 2.5i 10 j 


m/s gSA  t = 0 ij ,d d.k 

A ewy fcUnq ij gS rFkk d.k B ml fcUnq ij gS ftlds funsZ'kkad (5 meters, 0) gSA og le; ¼lSd.M esa½ Kkr dhft;s 

tc A rFkk B ds osxksa ds e/; dks.k 180° gksxkA  
Ans. 2  
Sol. At t = 2 sec. y component of velocity of A and B is zero and x-components are in opposite direction.  
 t = 2 lS- ij A rFkk B ds osx ds y ?kVd 'kwU; gS ,oa osx ds x ?kVd ijLij foijhr fn'kk esa gksaxsA 

 
12. Match the following  fuEu dks lqesfyr dhft, &   
  Column I     Column II 
 (a) Instantaneous speed    (P) is a vector quantity 
 (b) Instantaneous velocity   (Q) Its magnitude can decrease with time 
 (c) Average velocity    (R) Will remain constant for a particle moving  
             uniformly in a circle 
 (d) Average speed    (S) Does not depend on the initial and final position 
             only but depends on the motion in between 
  LrEHk       LrEHk
 (a) rkR{kf.kd pky     (P) ;g lfn'k jkf'k gSA 

 (b) rkR{kf.kd osx     (Q) bldk ifjek.k le; ds lkFk cnyrk gSA 

 (c) vkSlr osx     (R) ,d leku :i ls o`Ùk esa ?kwers gq, d.k ds fy, ;g fu;r 

      jgsxhA 

 (d) vkSlr pky     (S) dsoy çkjfEHkd rFkk vfUre fLFkfr ij fuHkZj ugha djrk 

      ;|fi nksauks fLFkfr;ksa ds e/; xfr ij fuHkZj djrk gSA 

Ans. (a) Q,R,S  (b) P,Q,S  (c) P, Q   (d) Q, S, R     
Sol. Instantaneous speed decreases with time as distance travelled can decrease with time. 
 In a circular motion, velocity changes as direction of motion changes but speed remains constant for 

uniformly moving object. Whereas, average velocity changes. 
 Instantaneous speed is different at different instants/positions, whereas average velocity depends only 

on initial and final position.  
 Similarly average speed depends only on initial and final positions and its magnitude can decrease with 

time. It will also remain constant for a particle moving uniformly in a circle.  
 {kf.kd pky le; ds lkFk ?kVsxhA o`Ùkkdkj xfr esa] osx ifjofrZr gksrk gS ijUrq pky vifjofrZr jgrh gSA vr% vkSlr 

osx ifjofrZr gksrk gSA {kf.kd pky gj le; fHkUu gksrh gSA tcfd vkSlr osx izkjfEHkd rFkk vafre fLFkfr ij fuHkZj 

djrh gS blh izdkj vkSlr pky vfUre rFkk izkjfEHkd fLFkfr ij fuHkZj djrh gSA fu;r o`Ùkkdkj iFk gsrq bldk eku 

fu;r jgrk gSA  
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DPP  No. : A6 (JEE–Main) 
 

Total Marks :  61         Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.19     (3 marks, 2 min.)     [57, 38]  
One or more than one options correct type (‘–1’ negative marking)  Q.20  (4 marks 2 min.)       [04, 02] 
 

ANSWER KEY OF DPP  NO. : A6  
1. (C)  2. (B)  3. (C)  4. (D)  5. (A) 6. (B) 7. (A)  
8. (A)  9. (B)  10. (D)  11. (C)  12. (B)  13. (C) 14. (A)  
15. (C)  16. (B)  17. (B)  18. (A)  19. (A)  20. (A)(B)(D)  
 

1. The position x of a particle varies with time (t) as x = a t2  b t3. The acceleration will be equal to zero at 
time: 

 fdlh d.k dh fLFkfr le; t ij fuEu izdkj ls fuHkZj djrh gS] x = a t2  b t3A og le; tc Roj.k 'kwU; gksxk& 

 (A) 
2a

3b
   (B) 

a

b
   (C*) 

a

3b
  (D) zero 'kwU; 

 
2. For a particle moving along a straight line, the displacement x depends on time t as x =  t3 +  t2 +  t + 

. The ratio of its initial acceleration to its initial velocity depends: 
 ,d d.k ljy js[kk ds vuqfn'k xfr'khy gS bldk foLFkkiu x le; t ij fuEu izdkj ls fuHkZj djrk gS] x =  t3 +  

t2 +  t + . izkjfEHkd Roj.k rFkk izkjfEHkd osx dk vuqikr Kkr dhft,A  

 (A) only on  &  (B*) only on  &  (C) only on  &  (D) only on 
 (A) dsoy  rFkk ij (B*) dsoy  rFkk ij (C) dsoy  rFkk ij (D) dsoy ij
 
3.  Mark the correct statement(s). (lgh dFku dks bafxr dhft;s)  
  (A) if speed of a body is varying, its velocity must be varying and it must have zero acceleration  
  (;fn ,d oLrq dh pky cnyrh gS rks mldk osx fuf'pr :i ls ifjofrZr gksxk rFkk  mldk Roj.k 'kwU; gksxk) 
  (B) if velocity of a body is varying, its speed must be varying     
  (;fn oLrq dk osx ifjofrZr gksrk gS rks mldh pky Hkh fuf'pr :i ls ifjofrZr gksxh) 
  (C*)  a body moving with varying velocity may have constant speed 
  (oLrq tks ifjofrZr osx ls xfreku gS] dh pky fu;r jg ldrh gS) 
  (D) a body moving with varying speed may have constant velocity if its direction of motion remains 

constant. 
  (,d oLrq tks ifjorhZ pky ls xfreku gS] dk osx fu;r jg ldrk gS ;fn mldh fn'kk fu;r jgrh gS)   
Sol.  If speed of a particle changes, the velocity of the particle definitely changes and hence the acceleration 

of the particle is nonzero. Velocity of a particle change without change in speed. When speed of a 
particle varies, its velocity cannot be constant.  

gy   ;fn ,d d.k dh pky cnyrh gS] rks d.k dk osx fuf'pr :i ls cnyrk gS rFkk blfy;s d.k dk Roj.k v'kwU; gSA 

,d d.k dk osx bldh pky cnys fcuk Hkh cny tkrk gSA tc ,d d.k dh pky cnyrh gS] rks bldk osx fu;r 

ugha gks ldrk gSA  
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4. One car moving on a straight road  covers one third of the distance with 20 km/h and the rest with  
60 km/h. The average speed of the car is  

 lh/kh lM+d ij xfr djrh gqbZ ,d dkj ,d frgkbZ nwjh dks 20 km/h ls rFkk 'ks"k dks 60 km/h ls r; djrh gSA 

dkj dh vkSlr pky gksxh &  

 (A) 40 km/h  (B) 80 km/h  (C)  
2

46 km/h
3

  (D*) 36 km/h 

Sol. Let S be total distance covered. 

 Average speed = 
S

S /3 2S / 3

60 60


= 36 km/h 

gy ekuk fd dqy pyh xbZ nwjh S gSA 

 vkSlr pky = 
S

S /3 2S / 3

60 60


= 36 km/h 

 
5. Which of the following is a correct relation ?  fuEu esa ls dkSulk lEcU/k lgh gS& 

 (A*)  Speed = |Velocity|    (B) Average speed = |Average velocity| 

 (C) 
d

dt
 speed = 

d
velocity

dt
    (D) Distance = |Displacement| 

 (A*)  pky = |osx|     (B) vkSlr pky = |vkSlr osx| 

 (C) 
d

dt
 pky = 

d

dt
osx     (D) nwjh = |foLFkkiu| 

Sol. Speed is defined as magnitude of velocity. 
 ifjHkk"kk ls pky osx dk ifjek.k gksrk gSA 

 
6. The speed of a particle moving along a straight line becomes half after every next second (in every one 

second speed is constant). The initial speed is v0. The total distance travelled by the particle will be - 
 ,d lh/kh js[kk esa xfr'khy ,d d.k dh pky çR;sd vxys lSd.M ds ckn vk/kh gks tkrh gSA çkjfEHkd pky v0 gSA 

d.k }kjk r; dh xbZ dqy nwjh gksxh &       

 (A) v0   (B*) 2v0   (C)    (D) None buesa ls dksbZ ugha 

Sol. Distance nwjh = v0 × 1 + 0v

2
 × 1 + 0v

4
 × 1 + ............ 

         = v0 
1 1

1 ..............
2 4

    
 

= 2v0 

 

7. Position of a particle at any instant is given by x = 3t2 + 1, where x is in m and t in sec. Its average 
velocity in the time interval t = 2 sec to t = 3 sec will be :    

 fdlh {k.k d.k dh fLFkfr x = 3t2 + 1, }kjk nh tkrh gSA ;gk¡ x ehVj esa rFkk t lSd.M esa gSA t = 2 lSd.M ls t = 3 

lSd.M vUrjky esa bldk vkSlr osx gksxk :      
 (A*) 15 m/s  (B) 12 m/s  (C) 18 m/s  (D) 6 m/s 
Sol. t = 3 sec.  x = 3 × 32 + 1 = 28 m 
 t = 2 sec.  x = 3 × 22 + 1 = 13 m 
 Displacement foLFkkiu = 28 – 13 = 15 m 

 Vavg = 
x

t




 = 
15m

1 sec
 = 15 m/sec.
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8. For a particle undergoing rectilinear motion with uniform acceleration, the magnitude of displacement is 
one third the distance covered in some time interval. The magnitude of  final velocity is less than 
magnitude of initial velocity for this time interval. Then the ratio of initial speed to the final speed for this 
time interval is :        

 ,dleku Roj.k ls ljy js[kh; xfr djrs gq;s ,d d.k ds fy,] dqN le; vUrjky esa foLFkkiu dk ifjek.k pyh 

xbZ nwjh dk ,d frgkbZ gksrk gSA bl le; vUrjky ds fy, vafre osx dk ifjek.k izkjfEHkd osx ds ifjek.k ls de 

gksrk gS] rks bl le; vUrjky ds fy, izkjfEHkd pky rFkk vafre pky dk vuqikr gS &  

 (A*) 2   (B) 2   (C) 3    (D) 3 
Sol. Let u and v denote initial and find velocity, then then nature of motion is indicated in diagram 
 ekuk u rFkk v izkjfEHkd o vafre osx dks crkrs gS rc xfr dh izÑfr dks fp=k esa crk;k gSA  

    S

v

a

2S

u

 
 Hence initial and final speed are given by equation 
 vr% izkjfEHkd rFkk vafre pkyksa dks fuEu lehdj.kksa }kjk nh tk;sxh 

 02 = u2 – 2a × 2S and vkSj  v2 = 02  + 2as 

  v =    
u

2
  or 

u
2

v
  Ans. 

 
 
9. A particle is thrown upwards from ground. It experiences a constant air resistance force which  can  

produce a retardation of 2 m/s2 . The  ratio  of time of ascent to the time of descent is : [ g = 10 m/s2 ] 
,d d.k dks tehu ls Åij dh vksj Qsadk tkrk gSA ;g gok dk fu;r çfrjks/kh cy eglwl djrk gS tks fd d.k ds 

osx dh fn'kk ds foijhr 2 m/s2 dk eanu mRiUu dj ldrk gSA tkus dk le; vkSj vkus ds le; dk vuqikr gksxk\  
[ g = 10 m/s2 ]    

 (A)  1 : 1  (B*) 
2

3
   (C) 

2

3
    (D)  

3

2
 

Sol. (B) 
 Let a be the retardation produced by resistive force, ta and td be the time ascent and descent 

respectively. 
 If the particle rises upto a height h   
 ekuk fd çfrjks/k cy ds dkj.k mRiUu eanu a gSA Åij tkus o uhps vkus ds le; dk vuqikr Øe'k%  ta o td gSA ;fn 

d.k h  Åpk¡bZ rd tkrk gSA 

 rc then h =  
1

2
 (g + a) ta2  and  rFkk h =  

1

2
 (g – a) td2  

  a

d

t

t
 =  

g a

g a




 = 
10 2

10 2




 = 
2

3
  Ans.  

 
10. For a particle moving along x-axis, the acceleration a of the particle in terms of its x-coordinate x is 

given by a = – 9x, where x is in meters and a is in m/s2. Take acceleration, velocity and displacement in 
positive x-direction as positive. The initial velocity of particle at x = 0 is u = + 6 m/s. The velocity of 
particle at x = 2 m will be : 

 x-v{k ds vuqfn'k xfreku d.k dk Roj.k mlds x-funsZ'kkad ds inksa esa a = – 9x }kjk fn;k tkrk gS tgk¡ x ehVj esa 

vkSj Roj.k a, m/s2 esa gSA d.k dk x = 0 ij izkjfEHkd osx u = + 6 m/s gSA ¼/kukRed x-fn'kk esa Roj.k] osx rFkk 

foLFkkiu  dks /kukRed fy;k x;k gSA½ x = 2 ehVj ij d.k dk osx gksxkA 

 (A) + 6 2  m/s  (B) – 6 2  m/s  (C) 72 m/s  (D*) 0 

Sol. v 
dv

dx
 = – 9x  

v 2

6 0

v dv 9x dx    

   
2 2v 6

2


 = – 18 or  v = 0 
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11. A ball is thrown vertically upwards with an initial velocity of 5 m/sec from point P as shown. Q is a point 

10 m vertically below the point P. Then the speed of the ball at point Q will be : (take g = 10 m/s2 and 
neglect air resistance)          

 fp=k esa n'kkZ;s vuqlkj ,d xsan dks 5 m/sec ds izkjfEHkd osx ls fcUnq P ls Å/okZ/kj Åij dh vkSj Qsadk tkrk gSA P 

ls 10 eh- Å/okZ/kj uhps fcUnq Q fLFkr gSA fcUnq Q ij xsan dh pky Kkr dhft;s (g = 10 m/s2 ,oa ok;q ?k"kZ.k dks 

ux.; ekfu;s) 

P

Q

10m

5m/s 

ground  
 (A) 7.5 m/sec  (B) 10 m/sec  (C*) 15 m/sec  (D) 17.5 m/sec 
Sol. v2 = u2 + 2 as 
 v2 = (5)2 + 2 × 10 × 10 
 v2 = 25 + 200   225 
 v = 15 m/sec 
 

12. If the position vectors of the particles A and B change with time as 2
A

ˆ ˆr t i t j


   and  2
B

ˆ ˆr (t 1)i tj


    the 

path of A as observed by B will be :  

 ;fn d.k A rFkk B dk fLFkfr lfn'k le; ds lkFk 
2

A
ˆ ˆr t i t j



   rFkk  2
B

ˆ ˆr (t 1)i tj


   ds vuqlkj ifjofrZr gksrk gS 

rc B }kjk izsf{kr d.k A dk iFk gksxk :  
 (A) circle  (B*) straight line  (C) rectangular hyperbola  (D) parabola 
 (A) o`Ùk   (B*) ljy js[kk  (C) vk;rh; vfrijoy;  (D) ijoy; 

Sol. 2 2
AB

ˆ ˆr (t t 1)i (t t) j


      

 Thus vr%, x = t – t2 + 1 

 and rFkk y = t2 – t 

     x = – y + 1  x + y = 1     straight line ljy js[kk 

 
13. A particle moves along  the parabolic path y = ax2 in such a way that the y-component of the velocity 

remains constant, say c. The x and y coordinates are in meters. Then acceleration of the particle at  
x = 1 m is  

 ,d d.k ijoyf;d iFk y = ax2 ds vuqfn'k bl rjg xfr djrk gS fd blds osx dk y-?kVd fu;r (ekuk c) jgrk 

gSA x rFkk y ehVj esa gSA d.k dk x = 1 eh- ij Roj.k gS &  

 (A) ac k̂    (B) 2ac2 ̂j   (C*) 
2

2

c
î

4a
   (D) 

c
î

2a
  

Sol. y = ax2  

 
dy

dt
 = c  = 2ax 

dx

dt
 

 
2

2

d y

dt
 = 0 = 2a 

2
dx

dt

 
 
 

 + 2ax
2

2

d x

dt
  

 
2

2

d x

dt
 = – 

2 2
dx 1 c 1

dt x 2ax x

       
   

 

 = 
2

2 3

c

4a x
   = 

2

2

c

4a
  
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14. A projectile has same range R for two angles of projection. If t1 & t2 be the time of flight for the two 
cases  then :   

 nks ç{ksI; dks.kksa ds fy, ijkl R leku gSA vxj  t1 rFkk  t2 nksuksa fLFkfr;ksa esa mM~;;u dky gS rks :  

 (A*) R = 1 2gt t

2
  (B) R = 

2
1 2g (t t )

2


  (C) R =  1 2g t t   (D) R = 2g 1 2

1 2

t t

t t
 

Sol. For same ranges, the angles of projection should be complementary. 
 leku ijklksa ds fy;s] iz{ksI; dks.k iwjd gksuk pkfg,A 

 ekuk Let ; 1 = 2 = 45º. 

  T = 
2usin

g


 and R = 

2u sin2

g


 

 For  1 = 2 = 45º  

  R =  
2u

g
 and T =  

2u

g
  T1 = T2 = 

2u

g
  

 Substituting izfrLFkkfir djus ij ;  1 2gt t

2
=

2u 2u
g

g g

2

   
      
     =  

2u

g
= R.   Hence (A) is correct. 

         vr%(A) lgh gS 
 
15. Two particles are thrown horizontally in opposite directions from the same point from a height ‘h’ 

simultaneously with velocities 4 ms–1 and 3 ms–1. The time when their velocities are perpendicular is 
approximately    

 ‘h’ Å¡pkbZ ij fLFkr fdlh fcUnq ls nks d.k {kSfrt :i ls ,d&nwljs ds foijhr fn'kk esa Øe'k% 4 ms–1 o 3 ms–1 ds 

osx ls Qsads tkrs gSA og le; Kkr dhft, tc muds osx ,d&nwljs ds yEcor~ gks tkrs gSA 

 (A) 0.15 s  (B) 0.25 s  (C*) 0.35 s  (D) 0.45 s 

Sol. 1V


 = – 4 î – gt ĵ  

 2V


= 3 î  – g t ĵ   

  . 1V


2V


 = 0     – 12 + 102t2 = 0     t = .12 = 0.35 sec. 

 

16. At a given instant two particles have position vectors  ˆ ˆ ˆ4i 4 j 7k   meter and ( ˆ ˆ ˆ2i 2 j 5k  ) meter 

respectively. If the velocity of the first particle be ˆ0.4i m/s, then velocity of the second particle in m/sec. 
If they collide after 10 seconds is :      

 (A) 
k̂ˆ ˆ6 i j
3

 
  

  
 (B*) 

k̂ˆ ˆ0.6 i j
3

 
  

  
 (C) 

k̂ˆ ˆ6 i j
3

 
  

  
 (D) 

k̂ˆ ˆ0.6 i j
3

 
  

  
  

 fn;s x;s {k.k ij nks d.kksa ds fLFkfr lfn'k Øe'k%  ˆ ˆ ˆ4i 4 j 7k   ehVj rFkk ( ˆ ˆ ˆ2i 2 j 5k  ) ehVj gSA ;fn izFke d.k 

dk osx 
ˆ0.4i  m/s, gks rks nwljs d.k dk osx eh-@lS- esa gksxk ;fn nksuks d.k 10 sec i'pkr~ Vdjkrs gSA  

 (A) 
k̂ˆ ˆ6 i j
3

 
  

  
 (B*) 

k̂ˆ ˆ0.6 i j
3

 
  

  
 (C) 

k̂ˆ ˆ6 i j
3

 
  

  
 (D) 

k̂ˆ ˆ0.6 i j
3

 
  

  
  

Sol. AB BAv t r


  

 A B(v v )10
 

= ˆ ˆ ˆ[ 2i 6 j 2k]    

 B
ˆ4i 10v


 = ˆ ˆ ˆ2i 6 j 2k    

 Bv


 =  
k̂ˆ ˆ0.6 i j
3

 
  

  
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17. Two stones are projected simultaneously from a tower at different angles of projection with same speed 
‘u’. The distance between two stones is increasing at constant rate ‘u’. Then the angle between the 
initial velocity vectors of the two stones is :             

 nks iRFkj ,d bZekjr ls ,d leku pky 'u' ijUrq vyx&vyx dks.k ls ,d lkFk Qsads tkrs gSA nksauks iRFkjksa ds chp 

dh nwjh fu;r ‘u’ nj ls cny jgh gS rks nksauks iRFkjksa ds çkjfEHkd osx lfn'k ds chp dks.k gksxkA 

 (A) 30°   (B*) 60°   (C) 45°   (D) 90° 
Sol.  

 
 (B)  To an observer who starts falling freely under gravity from rest at the instant stones are projected, 

the motion of stone A and B is seen as  
 ,d izs{kd ds fy, tks fojke ls xq:o ds vUnj LorU=krkiwoZd fxjuk izkjEHk djrk gS QSads  x;s iRFkjksa ds {k.k ij] A 

rFkk B iRFkjksa dh xfr bl izdkj fn[kkbZ nsrh gSA is seen as  

   
dx

dt
 = u    .......(1) 

   
d

dt


 = u   .......(2)    

  x =   and  BOA = 60° 
 

18. A particle is projected at angle 60º with speed 10 3 , from the point ' A ' as shown in the fig. At the 

same time the wedge is made to move with speed 10 3  towards right as shown in the figure. Then the 
time after which particle will strike with wedge is (g = 10 m/sec2) :     

 fp=k esa n'kkZ;s vuqlkj fcUnq 'A' ls d.k dks 60º ds dks.k ij 10 3  dh pky ls iz{ksfir djrs gSaA blh le; 

fp=kkuqlkj xqVdk 10 3  pky ls nk;ha rjQ pyk;k tkrk gSA rc og le; ftlds i'pkr~ d.k xqVds ls Vdjkrk 

gS& 

           

 (A*) 2 sec  (B) 2 3  sec  (C)  
4

3
sec (D) none of these buesa ls dksbZ ugha 

Sol. Suppose particle strikes wedge at height ‘S’ after time t. S = 15t – 
1

2
10 t2 = 15t – 5 t2. During this time 

distance travelled by particle in horizontal direction = 5 3  t. Also wedge has travelled travelled extra 
distance    

 eku yks d.k ost ij ‘S’ Å¡pkbZ ij  t le; ds ckn Vdjkrk gS. S = 15t – 
1

2
10 t2 = 15t – 5 t2. bl le; ds nkSjku 

{kSfrt fn'kk esa d.k }kjk r; dh xbZ nwjh = 5 3  t. ost Hkh vfrfjDr nwjh r; dj pqdk gSA 

       

  x = 
S

tan30
 = 

215t 5t

1/ 3


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 Total distance travelled by wedge in time t = 10 3 t. = 5 3  t +  3  (15 – 5t2) 

 t le; esa ost }kjk r; dh xbZ nwjh t = 10 t. = 5 t +  (15 – 5t2) 

  t = 2 sec. 
Alternate Sol. 

 
35

15

30°

310
 

 (by Relative Motion) ¼lkis{k xfr }kjk½+ 
  

 T =
2u sin 30

g cos 30




 = 
2x10 3 1

10 3
  = 2 sec.  

  t = 2 sec. 

19. The dependence of variable y on variable x is defined by the equation y = 
x

2
. Then the area occupied 

by this curve and the x-axis in between x = 1 to x = 4 will be :  

 pj x ij] pj y dh fuHkZjrk lehdj.k y = 
x

2
 }kjk ifjHkkf"kr dh tkrh gS rc x = 1 vkSj x = 4 ds chp x v{k vkSj 

oØ }kjk f?kjk gqvk {ks=kQy gksxkA    

(A) 
5

3
units  (B) 2 units  (C*)  

7

3
units  (D) 4 units 

Sol. Area under the curve (oØ ls f?kjk gqvk {ks=kQy)   
4

1

y dx         
4

1

x
dx

2  

 
43 / 2

1

1 x

2 3 / 2

 
 
 

      
1 2

.
2 3

[(4)3/2 – (1)3/2] 

     
1

3
 [ (2)3 – (1)3/2]    

1

3
 [8 – 1]  =  

7

3
units 

 
20. The acceleration time graph of a particle moving along a straight line is as shown in the figure, then 

choose correct options :  
 ljy js[kk es xfr djrs gq, d.k dk Roj.k le;&xzkQ fn[kk;k x;k gSA d.k fdl le; ij viuk osx çkjfEHkd osx 

ds cjkcj çkIr dj ysxkA 

        
 (A*) Time at which change in velocity of particle becomes zero is 8 second  
 8 lsd.M ds i'pkr~ d.k dk osx 'kwU; gks tk,xkA 
 (B*) Particle crosses its starting position once 
 d.k ,d ckj blds izkjfEHkd fcUnw ls xqtjsxkA 
 (C) Average velocity of particle becomes zero in 8 second 
 8 lsd.M esa d.k dk vkSlr osx 'kwU; gksxkA 
 (D*) Average acceleration of particle is zero in initial 8 seconds 
 izkjfEHkd 8 lsd.M esa d.k dk vkSlr Roj.k 'kwU; gksxkA 
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DPPDPP DPP 
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DPP No. : A7 (JEE-ADVANCED) 
 

Total Marks : 41        Max. Time : 37 min. 
One or more than one options correct type (‘–1’ negative marking) Q.1 to Q.3   (4 marks 2 min.)  [12, 06] 
Comprehension ('–1' negative marking) Q.4 to Q.6          (3 marks 2 min.)  [09, 06] 
Subjective Questions ('–1' negative marking) Q.7 to Q.11         (4 marks 5 min.)  [20, 25] 

 
ANSWER KEY OF DPP NO. : A7 

1. (A) (B) (D)  2. (A) (B) (D)  3. (A)(B)(C)(D)  4. (A)  5. (C)   
6. (C)  7. 6 8. 20 9. 3   10. 20 11. 12 
1. Mark the correct statements for a particle going on a straight line (x–position coordinate, v–velocity, a–

acceleration) : 
 (A*) If v and a have opposite sign, the object is slowing down. 
 (B*) If x and v  have opposite sign, the particle is moving towards the origin. 
 (C) If v  is zero at an instant, then a should also be zero at that instant. 
 (D*) If v  is zero for a time interval, then a is zero at every instant within the time interval. 
 ,d d.k lh/kh js[kk esa xfr dj jgk gSA bl d.k ds fy, lgh dFku igpkfu;s&(x–fLFkfr funsZ'kkad , v–osx, a–Roj.k 

gS) : 

 (A) vxj v vkSj a foijhr fpUg ds gSa] rks d.k dh pky de gks jgh gSA 

 (B) vxj x vkSj v foijhr fpUg ds gaS] rks d.k ewy fcUnq dh vksj tk jgk gSA 

 (C) vxj fdlh {k.k v 'kwU; gS] rks ml {k.k ij a Hkh 'kwU; gksxkA 

 (D) vxj fdlh le;kUrjky esa v 'kwU; gS] rks ml le;kUrjky esa fdlh Hkh {k.k a Hkh 'kwU; gksxkA   
Sol. (A,B,D)  

  
 If the velocity (u) and acceleration (a) have opposite directions, then velocity (v) will decrease, therefore 

the object is slowing down.    
 If the position (x) and velocity (u) have opposite sign the position (x) reduces to become zero. hence the 

particle is moving towards the origin.  

  
 If a v 0 

 
 speed will increase.   

 If velocity  V = 0 , t1 < t < t2  

 Hence; acceleration a = 
V

t




 = 0 ;  t1 < t < t2  

 Therefore if the velocity is zero for a time interval, the acceleration is zero at any instant within the time 
interval.   (D) is correct  

 [acc, a = 
dv

dt
  v = u + at ]  

 Now , v = 0   a = 0  a = – u/t  acceleration may not be zero when vel. 'V' = 0, 'c' is 
incorrect. 
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 ;fn osx (u) rFkk Roj.k (a) foifjr fn'kkvksa esa gS rks vfUre osx (v) ?kVsxk vr% d.k /khek gks tk;sxkA 

 ;fn fLFkfr (x) rFkk osx (v) foifjr fn'kkvksa esa gS rks fLFkfr ?kVdj 'kwU; gks tk;sxh vr% d.k ewy fcUnq dh vksj xfr dj 

jgk gSA        

;fn a v 0 
 

 rks pky c<sxh .  

;fn osx V = 0 ,  t1 < t < t2  

 

 vr% Roj.k  a = 
V

t




 = 0 ;  t1 < t t2  

 blfy, ;fn fdlh le; vUrjky esa osx 'kwU; gS rks ml le; vUrjky esa fdlh Hkh {k.k ij Roj.k 'kwU; gSA   
(D) is correct  

 [ a =  
dv

dt
 v = u + at ]  

 vc , v = 0   a = 0  a = – u/t  Roj.k 'kwU; ugh Hkh gks ldrk gSA ;fn osx  'V' = 0, 'c' xyr gSA 

 

2. A particle is projected from a point on the ground with an initial velocity of u = 50 m/s at an angle of 53° 
with the horizontal (tan 53° = 4/3, g = 10 m/s2 = acceleration due to gravity). 

 ,d d.k dks tehu ls iz{ksfir fd;k tkrk gS rFkk mldk izkjfEHkd osx u = 50 m/s rFkk {kSfrt ds lkFk iz{ksi.k dks.k  

53° gSA (tan 53° = 4/3, g = 10 m/s2 = xq:Ro ds dkj.k Roj.k) 
 (A*) The velocity of the particle will make angle 45° with the horizontal after time 1 s. 
 (B*) The velocity of the particle will make angle 45° with the horizontal after time 7 s. 
 (C) The average velocity between the point of projection and the highest point on its path is horizontal. 
 (D*) The average velocity between two points on same height will be horizontal. 
 (A*) 1 lsd.M ds ckn d.k dk osx {kSfrt fn'kk ds lkFk 45° dk dks.k cuk;sxkA 

 (B*) 7 lsd.M ds ckn d.k dk osx {kSfrt fn'kk ds lkFk 45° dk dks.k cuk;sxkA 

 (C) tc d.k viuh vf/kdre Å¡pkbZ ij gksrk gS rks ml mPpre fcUnq rFkk iz{ksi.k fcUnq ds e/; vkSlr osx {kSfrt 

gksxkA 

 (D*) nks fcUnq tks fd leku Å¡pkbZ ij gS] muds e/; vkSlr osx {kSfrt gksxkA 
Sol. When particle makes angle 45° with the horizontal. 
 tc d.k {kSfrt ds lkFk 45° dk dks.k cukrk gSA 
 vy = ± vx  
 u sin 53° – gt = ± u cos 53° 

  t = 
u 4 3

g 5 5
 
 
 

  

  t = 
u

5g
 = 1 s and rFkk t = 

7u

5g
 = 7 s 

3. A projectile of mass 1 kg is projected with a velocity of 20 m/s such that it strikes on the same level as 

the point of projection at a distance of 3 m. Which of the following options are correct ? 
 (A*) The maximum height reached by the projectile can be 0.25 m. 

 (B*) The minimum velocity during its motion can be  15 m/s. 

 (C*) The time taken for the flight can be 
5

3
s.  

 (D*) Maximum angle of projection can be 60°.  
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 1 kg nzO;eku dk ,d iz{ksI; 20 m/s ds osx ls bl izdkj iz{ksfir fd;k tkrk gS] fd ;g iz{ksi.k fcUnq ls  

3 m nwjh ij leku {kSfrt Lrj ij Vdjkrk gSA fuEu esa ls dkSuls fodYi lgh gS ? 

 (A*) iz{ksI; }kjk izkIr vf/kdre Å¡pkbZ 0.25 m gks ldrh gSA 

 (B*) xfr ds nkSjku U;wure osx 15  m/s gks ldrk gSA  

 (C*) mM+ku ds nkSjku fy;k x;k le; 
5

3
 lSd.M gks ldrk gSA   

 (D*) vf/kdre iz{ksi.k dks.k 60° gks ldrk gSA  

Sol. 
g

2sinu
R

2 
  

 
10

cossin2
.203


  

 
4

3
sin1sin 2     

  16sin4  – 16sin2 + 3 = 0 
   

 
16

3

4

1

2

1
sin2   

  
2

3
sin   ; 

2

1
 

  = 60º ; 30° 

 m75.0
g2

sinu
H

22

max 


  &  0.25 m 

 Vmin = 5 m/s, 15 m/s 

 
5

1
;

5

3

g

sinu2
T 


  

 

Comprehension # 1 vuqPNsn      
 We know how by neglecting the air resistance, the problems of projectile motion can be easily solved  

and analysed. Now we consider the case of the collision of a ball with a wall. In this case the problem of 
collision can be simplified by considering the case of elastic collision only. When a ball collides with a 
wall we can divide its velocity into two components, one perpendicular to the wall and other parallel to 
the wall. If the collision is elastic then the perpendicular component of velocity of the ball gets reversed 
with the same magnitude. 

v

Velocity just 
before collision

Vcos Vcos

Vsin Vsin

Components of velocity 
just before collision

Components of velocity 
just after collision



 
 ge tkurs gSa fd gok dk çfrjks/k ux.; ekuus ij ç{ksI; xfr ds ç'u cM+h vklkuh ls gy vkSj fo'ysf"kr gks tkrs gSaA 

vc ge fdlh xsan dh nhokj ls VDdj ds ckjs esa lksprs gSaA bl fLFkfr esa nhokj ls xsan dh VDdj dsoy çR;kLFk 

VDdj gksus ij gh ç'u vklkuh ls gy gks ldrs gSaA  tc ,d xsan nhokj ls Vdjkrh gS rks blds osx dks nks ?kVdksa esa 

ckaVk tk ldrk gSA ,d nhokj ds yEcor~ vkSj nwljk nhokj ds lekUrjA ;fn VDdj çR;kLFk gS rks osx dk yEcor~ 

?kVd mlh ifjek.k ds lkFk mYVk gks tkrk gSA 
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v 

Vcos  Vcos  

Vsin  Vsin  

VDdj ds Bhd 

igys osx ds ?kVd 
VDdj ds Bhd 

ckn osx ds ?kVd 

 

VDdj ds Bhd 

igys osx 
 

 The other parallel component of velocity will remain constant if given wall is smooth.  
 Now let us take a problem. Three balls ‘A’ and ‘B’ & ‘C’ are projected from ground with same speed at 

same angle with the horizontal. The balls A,B and C collide with the wall during their flight in air and 
 all three collide perpendicularly with the wall as shown in figure. 

A

B

C

 
 

 ;fn nhokj fpduh gS rks osx dk nwljk lekUrj ?kVd fu;r jgrk gSA vc ,d ç'u ij fopkj djsaA rhu xsanks ‘A’ o 

‘B’ rFkk ‘C’ dks /kjkry ls ,dleku pky rFkk {kSfrt ls ,d gh dks.k ij Qsadk tkrk gSA xsan A,B vkSj C rhuksa gok esa 

viuh mM+ku ds nkSjku nhokj ls yEcor~ Vdjkrh gS tSlk fd fp=k esa çnf'kZr gSA 

A

B

C

 
 

           
4. Which of the following relation about the maximum height H of the three balls from the ground during 

their motion in air is correct : 
 xfr ds nkSjku rhuksa xsanks dh gok esa i`Foh ls vf/kdre Åpk¡bZ H ds fy, lgh lEcU/k gS : 
 (A*) HA = HC > HB (B) HA > HB = HC  (C) HA > HC > HB  (D) HA = HB = HC 
Sol. HA = HC > HB 
 Obviously A just reaches its maximum height and C has crossed its maximum height which is equal to 

A as u and  are same. But B is unable to reach its max. height.  
Sol. HA = HC > HB 

 A vf/kdre Å¡pkbZ ij igq¡prk gS rFkk C vf/kdre Å¡pkbZ dks ikj dj pqdk gksrk gS] tks fd A ds cjkcj gS D;ksafd u 

vkSj  leku gSA ijUrq B vf/kdre Å¡pkbZ rd igq¡pus ds ;ksX; ugha gSA  
 

5. If the time taken by the ball A to fall back on ground is 4 seconds and that by ball B is 2 seconds. Then 
the time taken by the ball C to reach the inclined plane after projection will be : 

 ;fn xsan  A ds fy, iqu% tehu ij vkus esa fy;k x;k le; 4 lSd.M gS rFkk xsan B ds fy, 2 lSd.M gS rks xsan C 

}kjk iz{ksi.k ds i'pkr~ urry rd igq¡pus eas fy;k x;k le; gksxk &  
 (A) 6 sec.  (B) 4 sec.  (C*) 3 sec.  (D) 5 sec. 
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Sol. Time of flight of A is 4 seconds which is same as the time of flight if wall was not there. 
 Time taken by B to reach the inclined roof is 1 sec.  
 A dk mM~M;u dky 4 ls- gS tks fd ml mM~M;u dky ds cjkcj ;fn nhokj ogk¡ ughs gksrhA  

 ur ry dh Nr rd igq¡pus esa B }kjk fy;k x;k le; 1 ls- gSA   

P

O

Q

R  
 TOR = 4 
 TQR = 1 
  TOQ = TOR – TQR = 3 seconds. lsd.M 
 
6. In previous question the maximum height attained by ball ‘A’ from the ground is : 
 fiNys iz'u esa xasn ‘A’ }kjk i`Foh ry ls çkIr vf/kdre Å¡pkbZ gksxh : 

 (A) 10 m  (B) 15 m  (C*) 20 m (D) Insufficient information lwpuk 

vi;kZIr  

Sol. from above Åij ls  TA = 
2usin

g


 = 4 

  u sin  = 20 m/s    vertical component is 20 m/s.  20 m/s Å/oZ ?kVd gS  

 for maximum height  vf/kdre Å¡pkbZ gsrq  

  v2 = u2 + 2as      02 = 202 – 2 × 10 × s 
  s = 20 m. 

 
7. Two objects moving along the same straight line are leaving point A with an acceleration a, 2 a & 

velocity 2 u, u respectively at time t = 0. The distance moved by the object with respect to point A when 

one object overtakes the other is 
2u

a


. Here  is an integer. Find   :    

 nks d.k tks ,d gh lh/kh js[kk ds vuqfn'k fcUnq A  ls t = 0 le; ij Øe'k% Roj.k a, 2 a rFkk osx 2 u, u ls xqtjrs 

gSA ,d d.k ds }kjk nwljs d.k dks ihNs NksM+us rd A ds lkis{k ,d d.k }kjk r; dh xbZ nwjh 
2u

a


 gSA ;gk¡  ,d 

iw.kkZd gSA Kkr djks  
Ans. 6 
 

Sol.  

 

S

A B
2u

u
2a

a

    
 Suppose at point B (displacement S)  particle overtakes particle  
 ekuk fcUnq B ij (foLFkkiu S)  d.k]  d.k ls vkxs fudy tkrk gS  

 For  particle S = (2u) t +  
1

2
a t2 ............. (1) 

  d.k ds fy,  S = (2u) t + 
1

2
a t2 ............. (1) 

 For  particle 
  d.k ds fy,  

   S = u t + 
1

2
 (2a) t2 ....................(2) 

  2ut +  
1

2
a t2 = ut +

1

2
 (2a) t2  
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 ut = 
1

2
a t2  

 t = 
2u

a
 

 Putting this value in equation (1) we get   
 bl eku dks lehdj.k (1) esa j[kus ij ge izkIr djrs gS  

 S = 2u × 
2u

a
 + 

1

2
 × a ×

2
2u

a

 
 
 

  

 = 
24u

a
 + 

22u

a
 =

26u

a
   

 
 
8. A police jeep is chasing a culprit  going on a moter bike. The motor bike crosses a turn at a speed of 72 

km/h. The jeep follows it at a speed of 108 km/h, crossing the turn 10 seconds later than bike (keeping 
constant speed). After crossing  the turn, jeep  acclerates with constant  accleration 2 m/s2.  Assuming 
bike travels at constant speed, after travelling a distance 20m. from the turn,the jeep catches the bike. 
Where  is an integer. Find .   

 ,d iqfyl thi] ,d eksVjlkbZfdy lokj pksj dk ihNk dj jgh gSA eksVjlkbZfdy pkyd eksM+ dks 72 fdeh-/?k.Vk 

dh j¶rkj  ls ikj djrk gSA thi 108 fdeh-/?k.Vk pky ls] eksM+ ls eksVjlkbZfdy ds fudyus ds 10 lSd.M ckn 

xqtjrh gS ¼pky fu;r j[krs gq,½A eksM ls xqtjus ds ckn thi 2 m/s2  ds fu;r Roj.k ls Rofjr gksrh gS] ;g ekurs 

gq, fd eksVjlkbZfdy fu;r pky ls xfr djrh gS] rks eksM+ ls 20m nwjh ij r; djus ds i'pkr thi 

eksVjlkbfdy dks idM+ ysrh gSA tgk¡  ,d iw.kkZd gSA Kkr djksA  
Ans :  20   
Sol.   

  

 200 = 10 (t) + 
1

2
 (2)t2  

 t2 + 10 t – 200 = 0 
 t = 10 seconds lSd.M  

 Distance nwjh  = 200 + 200 = 400 m Ans. 
 
 
9. A  person standing on the top of a cliff 30 m high has  to throw a packet to his friend standing on the 

ground 40 m horizontally away. If he throws the packet directly aiming at the friend with a speed of 

3

125
 m/s. Packet falls at a distance 

20


m from the friend. Here  is an integer. Find  .  

[Use g = 10 m/s2].      
 ,d O;fä 30 m Åaph igkM+h ij [kM+k gSA ;g vius fe=k dh vksj ,d iSdsV Qsadrk gS] bldk fe=k /kjkry ij [kM+k 

gS rFkk bldh vius fe=k ls {kSfrt nwjh 40 m gSA ;g lh/ks vius fe=k dh vksj fufnZ"V djds  ,d iSdV dks 
3

125
 

m/s dh pky ls QSadrk gS rks iSdsV mlds fe=k ls 
20


nwjh ij fxjrk gS ;gka ,d iq.kkZd gks rks  Kkr djks \   

[g = 10 m/s2].   
Ans. 3   
 
 
 
 
 
 



 

  

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-7 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Sol. In ABD esa,  tan  =
30

40
 = 

3

4
        

 Let time taken be 't'  in x-direction  
 ekuk x-fn'kk esa fy;k x;k le; 't' gS  

 
 x = ux t  
 x = ucos t  

 x = 
125

3
× 

4

5
t    x = 

100

3
  t............ (1)   

 In y-direction    y-fn'kk esa  

 y = uy t + 
1

2
gt2    

 30  = usin t + 
1

2
gt2      

 30 = 
125

3
 × 

3

5
t +  5t2   

 t2 + 5t – 6  = 0  
 (t + 6) (t – 1) = 0  
 t = 1 sec. ..................... (2)  
 from (1) and (2)      (1) o (2) ls    

 x = 
100

3
  

  packet is short by a distance of  iSdV bruh nwjh igys fxjsxk  40 – 
100

3
= 

20

3
m  Ans.   

 

 10. A particle is projected from a point (0, 1) on Y-axis (assume + Y direction vertically upwards) aiming 

towards a point (4, 9). It falls on ground on x axis in 1 sec. If the speed of projection is  m/s, where  

is an integer. Find . Taking g = 10 m/s2 and all coordinate in metres.  
 ,d d.k dks Y-v{k ij fLFkr fcUnq (0, 1) ls (+Y fn'kk dks Å/oZ Åij dh vksj ekurs gq,)  fcUnq (4, 9)  dh vksj 

iz{ksfir fd;k tkrk gSA ;g tehu ij 1 sec. i'pkr~ x-v{k ij fxjrk gSA ;fn iz{ksi.k pky  m/s gSA tgka  ,d 

iw.kkZd gks rks  Kkr djksA ekuk g = 10 m/s2 ] rFkk lHkh funsZ'kkad ehVj esa gSA  
Ans. 20 

Sol. tan = 
9 1

4 0




 = 2,  

  y = uyt + 2
y

1
a t

2
     

X

Y

 

 now vc,  – 1 = usin (1) – 
1

2
g (1)2 

 usin = 4 rFkk and  sin  =  
2

5
  u = 2 5     
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11. If at an instant the velocity of a projectile be 60 m/s and its inclination to the horizontal be 30°,  at what 
time interval ( in sec) after that instant will the particle be moving at right angles to its former direction. 
(g = 10 m/s2)   

 ;fn ijoyf;d iFk ds fdlh fcUnq ij d.k dk osx 60 m/s o {kSfrt ls >qdko 30° gks rks ml {k.k ds ckn og le; 

¼ lSd.M esa½ Kkr dhft, tc d.k viuh çkjfEHkd fn'kk ds yEcor~ xfr dj jgk gksA (g = 10 m/s2)  
Ans. 12 
Sol. At   t = 0  ij  ux = ucos  and uy = usin 

 u


 = ucos î  +  usin ĵ   

 Let after time ‘t’ the velocity of projectile be v if its intial velocity is u   
 ekuk ‘t’ le; i'pkr~ iz{ksI; dk osx ;fn v mldk izkjfEHkd osx u gS rks  

 At time   t    vr% le; t ij  

 Vx = ucosVy = usin – gt 

 V


 = ucos î  + (usin – gt) ĵ  

 u  v 

 u


 v


= 0 

 (ucos î   + (usin – gt) ĵ ) (ucos î   + usin ĵ ) 

 u2cos2 + (usin)2  – gt usin = 0 
 u2(cos2 + sin2) = gtusin 

 
u

gsin
 = t  

oSdfYid gy  : 

  

 Now Let u


 be    v after time t, then component of velocity along u becomes zero.  

 component of g


 along u


 = – gsin –  

 vc ekuk u


 vkSj v, t le; i'pkr~ yEcor~ gks tkrs gSa rks osx dk ?kVd, u ds vuqfn'k 'kwU; gks tkrk gS  

 g


 dk ?kVd u


 ds vuqfn'k  

 = – g sin 
   0 = u – g sin t 
  t = u/g sin
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ANSWER KEY OF DPP NO. : A8 
1. (A)(B)(C) (D)   2. (A) (C) (D)  3. (A)(B) (C)  4. (A)(C) (D) 

5. (A) (B) (C) (D)  6. 15 7. 
2

5
m  8. 3 9. 5   

10. 26 11. 41 12. (A) q,   (B) q ,   (C) q,    (D) q 
 

1. A man standing on the edge of the terrace of a high rise building throws a stone vertically up with a 
speed of 20 m/s. Two seconds later an identical stone is thrown vertically downwards with the same 
speed of 20 m/s. Then :   

 ,d vkneh Å¡ph bekjr dh Nr ls ,d iRFkj Åij dh rjQ  20 m/s dh pky ls QSadrk gSA 2 lSd.M i'pkr~ 

leku nwljk iRFkj uhps dh rjQ leku pky 20 m/s ls QSadk tkrk gS rks& 

 (A*) the relative velocity between the two stones remain constant till one hits the ground 
  fdlh ,d iRFkj ds tehu ij igq¡pus ds igys nksuksa iRFkjksa ds e/; lkis{k osx fu;r gksxkA 

 (B*) both will have the same kinetic energy when they hit the ground 
  tehu ij Vdjkrs le; nksuksa dh xfrt ÅtkZ leku gksxhA 

 (C*)  the time interval between their hitting the ground is 2 seconds 
  nksuksa ds tehu ls Vdjkus ds e/; le;kUrjky 2 lSd.M gksxkA 

 (D*)   if the collisions on the ground are perfectly elastic both will rise to the same height above  
 the ground. 

  ;fn tehu ls VDdj iw.kZ çR;kLFk gks rks nksuksa xsans leku Åpk¡bZ rd okil igq¡psxhA  

Sol. Relative Initial velocities   izkjfEHkd lkis{k osx  

  ur   =  20 – (0) =  20 m/s 
 

 Relative acceleration  lkis{k Roj.k  

  ar   =  0 
 Relative velocity between them after time     t le; ckn muds e/; lkis{k osx   

  vr    =  ur + ar .t 
        =  20m/s 
        =  constant fu;rkad

  (A) is correct     (A) lgh gSA 


  Since they are thrown from same height  
  D;ksafd ;s leku Å¡pkbZ ls QSads x;s gSa  

  Speed is same after reaching ground  
  vr% /kjkry ij igq¡pus ij pky leku gksxha  
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  Same KE when they hit the ground   leku KE ls os /kjkry ls Vdjk;saxsA   

  (B) is correct   (B) lgh gSA   
 

 The time taken by the first stone to come to same height from where it was thrown.  
 tgk¡ ls igys iRFkj dks QSadk tkrk gS] ogk¡ ls leku Å¡pkbZ dks r; djus esa igys iRFkj }kjk yxk le;   

  
2u

g
  = 

2 20

10


  

  Time interval between two stone when both are at A and going downwards = 4 – 2 = 2s. 
 Since, relative velocity is Constant between them. So time interval between their hitting the ground = 2 

s.  
  nks iRFkj tc A ij gSa vkSj uhps vk jgs gSa] rc muds e/; le;kUrjky = 4 – 2 = 2 s. 

 vr% bu nksuksa ds e/; lkis{k osx fu;r gSA vr% /kjkry ls Vdjkrs le;] mudk le;kUrjky = 2s.  

  (C) is correct    C lgh gS  

 Option (D) is obvious from conservation of energy.    
 fodYi (D) ÅtkZ laj{k.k ls lgh gSA  
 

2. A ball is thrown vertically upward (relative to the train) in a compartment of a moving train. (train is 
moving horizontally) 

 ,d pyrh gqbZ jsy ds dEikVZesaV esa ,d xsan ¼jsy ds lkis{k½ Å/okZ/kj Åij dh vksj Qsdh xbZ gSA ¼jsy {kSfrt fn'kk eas 

xfreku gSA½   

 (A*) The ball will maintain the same horizontal velocity as that of the person (or the compartment) at the 
time of throwing. 

 xsan dk {ksfrt osx cu;s j[ksxh tks xsan dks QSdrs le; O;fDr vFkok dEikVZesaV ds {kSfrt osx ds rqY; gksxkA 

 (B) If the train is accelerating then the horizontal velocity of the ball will be different from that of the train 
velocity, at the time of throwing.  

 ;fn Vsªu Rofjr gS rks xsan dk {kSfrt osx QSdrs le; Vªsu ds {ksfrt osx ls fHkUu gksxkA  

 (C*) If the ball appears to be moving backward to the person sitting in the compartment it means that 
speed of the train is increasing.  

 ;fn Vªsu esa cSBs O;fDr dks xsan ihNs tkrh gqbZ fn[kkbZ ns rks Vªsu dh pky c<+ jgh gSA 

 (D*) If the ball appears to be moving ahead of the person sitting in the compartment it means the train's 
motion is retarding.  

 ;fn Vªsu esa cSBs O;fDr dks xsan vkxs tkrh gqbZ izrhr gks rks Vªsu dh xfr voeafnr gSA   

Sol.  (A,C,D) At the time of throwing the ball, it inherits velocity of platform at that moment . 
  (A)  is correct  
  And,  the horizontal velocity of the ball is constant.  
  Since, no acceleration in horizontal direction for ball.  
  (C, D) are correct   
Sol.  (A,C,D) xsan dks QSadrs le;] xsan ds ikl IysVQkeZ dk osx Hkh gksrk gSA  

  (A)  lgh gSA  

  vkSj,  xsan dh {kSfrt pky fu;r gS] vr% {kSfrt fn'kk esa xsan dk dksbZ Roj.k ugha gSA  

  (C, D) lgh gSA  

 
3. A person is standing on a truck moving with a constant velocity of 15 m/s on a horizontal road. The man 

throws a ball in such a way that it returns to his hand after the truck has moved 60 m. (g = 10 m/s2) 
 {kSfrt lM+d ij 15 m/s ds fu;r osx ls xfr'khy Vªd ij ,d O;fä [kM+k gSA ;g O;fä bl izdkj ,d xasn Qsadrk 

gS rkfd xsan ds okil O;fDr ds gkFk esa ykSVus rd Vªd 60 m nwjh r; djrk gS]  (g = 10 m/s2)  

 (A*) The speed of the ball as seen from the truck is 20 m/s   
 (B*) The direction of initial velocity of ball is upward as seen from the truck 
 (C*) The initial speed of the ball as seen from the ground is 25 m/s 
 (D) None of these 
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 (A*) Vªd ds lkis{k xsan dh izkjfEHkd pky 20 m/s gSA 

 (B*) Vªd ds lkis{k xsan ds izkjfEHkd osx dh fn'kk Å/okZ/kj Åij dh vksj gSA  

 (C*) tehu ds lkis{k xsan dh izkjfEHkd pky 25 m/s gSA 

 (D) buesa ls dksbZ ugha  
Sol. uT = 15 m/s   (velocity of truck) 

 
 Range = 60 m            
 Range = distance travelled by truck  uT × T   
 60 = 15 × T  T = 4s = Time of flight (of ball) 

 T = y2u

g
  where uy = Vertical component of ball's vel. {wrt ground} 

  
T g

2


 = uy  i.e, uy = 

4 10

2


 = 20 m/s  

 Now vel. of truck = ux = horizontal component of ball's vel. (wrt ground)  
  ux = 15 m/s (wrt ground) 
 This is because both cover same horizontal distance in same time with constant velocity along 

horizontal.  
 Now, velocity, of vall wrt track = VBT Then VBTx = VBx – VTx  
 i.e., velocity ball wrt truck (along x axis) = velocity of ball (wrt earth, along x axis) – velocity of truck 

(along x axis) 
  VBT x = 15 – 15 = 0 
 Similarly,    VBT y = VBy – VTy = 20 – 0  
   VBTy = 20 m/s. 

  BTV


 = BTxV


 + BTyV


 = 0 + 20 m/s ĵ   

  velocity of ball wrt truck =  20 m/s upwards   

 velocity of ball,  V


= xV


 + yV


    V


 = 15 î   + 20 ĵ  

 

    tan =
4

3
    = 53º  

  speed = V


  = 2 215 20 = 2 25 3 4 = 25 m/s 

 i.e., vel. of ball (wrt ground) = 25 m/s at an angle of 53º with the horizontal (as shown) 
Sol.  uT = 15 m/s   (Vªd dk osx) ijkl = 60 m      

 
 ijkl = Vªd }kjk pyh xbZ nwjh = uT × T   

   60 = 15 × T   T = 4s = (ckWy dk) mM~M;u dky 

 T = y2u

g
  tgk¡ uy = (tehu ds lkis{k) ckWy ds osx dk Å/okZ/kj ?kVd 

  
T g

2


 = uy     i.e. uy = 

4 10

2


 = 20 m/s  
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 vc Vªd dk osx = ux = (tehu ds lkis{k) ckWy ds osx dk {kSfrt ?kVd 

  ux = 15 m/s (tehu ds lkis{k) 

 ;g blfy, gS D;ksafd nksauks fu;r osx ls {kSfrt fn'kk esa leku le; esa leku {kSfrt nwjh r; djrh gSA  

 vc, Vªd ds lkis{k ckWy dk osx = VBT rks VBTx = VBx – VTx  

 vFkkZr~, (x–v{k ds vuqfn'k) Vªd ds lkis{k ckWy dk osx = (ìFoh ds lkis{k x–v{k ds vuqfn'k) ckWy dk osx – 

 Vªd dk osx (x–v{k ds vuqfn'k)  

  VBT x = 15 – 15 = 0 
 blh çdkj,    VBT y = VBy – VTy = 20 – 0  

   VBTy = 20 m/s. 

   BTV


 = BTxV


 + BTyV


  = 0 + 20 m/s ĵ  

  Vªd ds lkis{k ckWy dk osx =  20 m/s Åij dh vksj  

 ckWy dk osx, V


 = xV


 + yV


   V


 = 15 î  + 20 ĵ    

 

    tan = 
4

3
    = 53º  

  pky = V


= 2 215 20  = 2 25 3 4  = 25 m/s 

 (tehu ds lkis{k ckWy dk osx) = 25 m/s {kSfrt ds lkFk 53º ds dks.k ij (fp=kkuqlkj) 

4._ Two boats A and B having same speed relative to river are moving in a river. Boat A moves normal to 
the river current as observed by an observer moving with velocity of river current. Boat B moves normal 
to the river as observed by the observer on the ground. Choose the incorrect options.   

 nks ukosa A rFkk B ftudh unh ds lkis{k pky leku gS] unh esa xfr dj jgh gSaA uko A, unh dh /kkjk ds yEcor~ xfr 

djrh gqbZ] ,d izs{kd ds }kjk] tks unh dh /kkjk ds osx ls xfr dj jgk gS] izsf{kr gksrh gSA uko B, tehu ij fLFkr 

,d izs{kd ds }kjk unh dh /kkjk ds yEcor~ xfr djrh gqbZ izsf{kr gksrh gSA xyr dFku@dFkuksa dk p;u dhft,µ  

 (A*)  To a ground observer boat B moves faster than A 
 (B)  To a ground observer boat A moves faster than B  
 (C*)  To the given moving observer boat B moves faster than A 
 (D*)  To the given moving observer boat A moves faster than B  
 (A*)  tehu ij fLFkr izs{kd ds fy, uko B, uko A ls rst pyrh gqbZ iszf{kr gksxhA 

 (B)  tehu ij fLFkr izs{kd ds fy, uko A, uko B ls rst pyrh gqbZ izsf{kr gksxhA  

 (C*)  fn;s x;s xfr djrs gq;s izs{kd ds fy, uko B, uko A ls rst pyrh gqbZ izsf{kr gksxhA 

 (D*)  fn;s x;s xfr djrs gq;s izs{kd ds fy, uko A, uko B ls rst pyrh gqbZ izsf{kr gksxhA  

Sol. Speed of river is u and speed of boat relative to water is v. 

 

 Speed of boat A observed from ground = 2 2u v   

 speed of boat B observed from ground = 2 2v u          

 From river frame, speed of boat A and B will be same. 
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gy%  unh dh pky u gS rFkk ty ds lkis{k uko dh pky v gSA 

 

 tehu ls izsf{kr uko A dh pky = 2 2u v  

 tehu ls izsf{kr uko B dh pky = 2 2v u                

 unh ds funsZ'k rU=k esa] uko A rFkk B dh  

 pky leku gksxhA 

 
5. An open elevator is ascending with zero acceleration and speed 10 m/s. A ball is thrown vertically up by 

a boy (boy is in elevator) when he is at a height 10 m from the ground, the velocity of projection is 
30m/s with respect to elevator. Choose correct option(s) assuming height of the boy very small : (g = 10 
m/s2)  

 ,d [kqyh fy¶V 'kwU; Roj.k rFkk 10 m/s pky ds lkFk Åij dh rjQ xfr'khy gSA tc fy¶V tehu ls 10 m Å¡pkbZ 

ij gS rc yM+dk ¼yM+dk fy¶V ds vUnj gS½ ,d xsan Åij dh rjQ QSadrk gSA fy¶V ds lkis{k xsan dk ç{ksi.k osx 

30m/s gSA lgh fodYi/ fodYiksa dks Nk¡Vsa] ekuk yM+ds dh Å¡pkbZ cgqr de gSA (g = 10 m/s2) 

 (A*) Maximum height attained by the ball from ground is 90 m. 
 (B*) Maximum height attained by the ball with respect to lift from the point of projection is 45 m. 
 (C*) Time taken by the ball to meet the elevator again is 6 sec 
 (D*) The speed of the ball when it comes back to the boy is 20 m/s with respect to ground. 
 (A*) tehu ds lkis{k xsan }kjk çkIr vf/kdre Å¡pkbZ 90 m gSA 

 (B*) fy¶V ds lkis{k xsan }kjk çkIr vf/kdre Å¡pkbZ 45 m ¼ç{ksi.k fcUnq ls½ gSA  

 (C*) xsan }kjk nqckjk fy¶V ls Vdjkus esa yxk le; 6 sec gSA 

 (D*) tehu ds lkis{k tc xsan okil yM+ds ds ikl igq¡prh gS rc xsan dh pky 20 m/s gSA  

Sol. (A) Absolute velocity of ball = 40 m/s (upwards) 

 hmax = hi = ff = 10 +
2(40)

2 10
  

 h = 90 m 

 (B) Maximum height from lift = 
2(30)

2 10
 = 45 m 

 (C) The ball unless meet the elevator again when displacement of ball = displacement of lift 

 40 t – 
1

2
 × 10 × t2 = 10 × t  t = 6s. 

 (D) with respect to elevator Vball = 30 m/s downward  Vball with respect to ground = 30 – 10 = 20 m/s  
Sol. (A) xsan dk okLrfod osx = 40 m/s (Åij dh vksj) 

 hmax  = hi = ff = 10 +
2(40)

2 10
  h = 90 m 

 (B) fy¶V ls vf/kdre Å¡pkbZ = 
2(30)

2 10
 = 45 m 

 (C) xsan nqckjk fy¶V ls Vdjk;sxh tc xsan dk foLFkkiu  = fy¶V dk foLFkkiu 

 40 t – 
1

2
× 10 × t2 = 10 × t 

  t = 6s. 
 (D) fy¶V ds lkis{k xsan dh xfr = 30 m/s uhps dh vksj /kjrh ds lkis{k xfr = 30 – 10 = 20 m/s  
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6. Two identical trains take 3 sec to pass one another when going in the opposite direction but only  
2.5 sec if the speed of one is increased by 50 %. Find the time (in sec) one would take to pass the other 
when going in the same direction at their original speed.     

 foijhr fn'kk esa pyrh gqbZ le:i jsyxkfM;k¡ ,d nwljs dks ikj djus esa 3 lSd.M dk le; ysrh gSA ijUrq ,d 

jsyxkM+h dh pky dks 50% c<+kus ij os 2.5 lSd.M dk le; ysrh gSA rks leku fn'kk esa izkjfEHkd pky ls pyrh gqbZ 

jsyxkfM+;ksa dks ,d nwljs dks ikj djus esa fy;k x;k le; lSd.M esa Kkr dhft, :  

Ans. 15 
Sol.  

  

 t1 = 3 =
1 2

2L

v v
   v1 + v2 =

2L

3
   ...........(i) 

 t2 = 2.5 =
1 2

2L

1.5v v
  1.5 v1 + v2 =

4L

5
  ...........(ii) 

 by (i) and (ii)  (i) o (ii) ls 

  v1 = 
4L

15
 ;  v2  =

2L

5
  

 Now vc,  t3 = 
1 2

2L

| v v |
 = 

2L

2L /15
 = 15 sec. 

 
7. A man standing on a truck which moves with a constant horizontal acceleration a (= 10 m/s2) when 

speed of the truck is 10 m/s. The man throws a ball with velocity 5 2 m/s with respect to truck. In the 
direction shown in the diagram. Find the distance travelled of ball in meters in one second as observed 
by the man. (g = 10 m/s2)   

 ,d O;fDr Vªd ij [kM+k gSA ;g Vªd fu;r {kSfrt Roj.k a (= 10 m/s2) ls xfr djrk gS tc Vªd dh pky 10 m/s 

gSA O;fDr Vªd ds lkis{k ,d xsan dks 5 2 m/s ds osx ls Qsadrk gSA fn'kk fp=k esa çnf'kZr gSA O;fDr }kjk izsf{kr xsan 

dk O;fDr ds lkis{k ,d lSd.M esa fdrus ehVj dh nwjh r; djsxkA (g = 10 m/s2)  

 

Ans. 
2

5
m 
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Sol. 

   
 w.r.t. man O;fDr ds lkis{k 
 
8. A boat moves relative to water with a velocity half of the river flow velocity. If the angle from the 

direction of flow at which the boat must move relative to stream direction to minimize drift is 
2

n


, then 

find n. 
 ,d uko ty ds lkis{k unh ds osx ds vk/ks osx ls xfr'khy gS] rks U;wure viogu (drift) ds fy, uko dks cgko dh 

fn'kk ls 
2

n


dks.k ij rSjuk pkfg,] rc n Kkr dhft, ?  

Ans.   3       
Sol.   

   

 time to cross river unh dks ikj djus esa yxk le;  t = 
d

ucos
  

 Drift cgko x = (2u – u sin)t = (2u – u sin)
d

ucos
 

 Drift cgko x = (2 sec – tan)d 

 
dx

d
= (2 sec tan – sec2)d = 0   2 tan = sec 

   = 30º with the river flow current unh dh /kkjk ds lkFk  

 angle with stream unh dh /kkjk ds lkFk dks.k 30º + 90º = 120º . 

 

9. A swimmer crosses the river along the line making an angle of 45º with the direction of flow. Velocity of 
the river water is 5 m/s. Swimmer takes 6 seconds to cross the river of width 60 m. If the velocity of the 

swimmer with respect to water is 5 n m/s, then find n.    
 ,d rSjkd çokg dh fn'kk ls 45º dk dks.k cukus okyh js[kk ds vuqfn'k unh dks ikj djrk gSA unh ds ty dk osx 5 

m/s gSA rSjkd 60 m pkSM+h unh dks ikj djus esa 6 lSd.M ysrk gSA ;fn ty ds lkis{k rSjkd dk osx  5 n m/s gS 

rks n Kkr djksa  

Ans. 5 
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Sol. m,gV


 =  m,rV


+ r,gV


  

 As resulting velocity m,gV


 is at 45° with river flow    

 tSls fd ifj.kkeh osx unh ds cgko ls 45° ij gSA   

 
 i.e. vFkkZr  r,gV  – m,rV  sin = m,gV  cos45°  ...........(1)    

 and  rFkk         
mr

60m

V cos
  = 6 sec.   ...........(2) 

 Solving (1) & (2)  
 (1) o (2) dks gy djus ij    

  Vm, r = 5 5 m/s 

10. During a rainy day, rain is falling vertically with a velocity 2m/s. A boy at rest starts his motion with a 
constant acceleration of 2m/s2 along a straight road. If the rate at which the angle of the axis of 

umbrella with vertical should be changed is 
1

n
at t = 5s so that the rain falls parallel to the axis of the 

umbrella,then find n. 
 ckfj'k ds fnuksa esa ckfj'k 2m/s dh pky ls Å/okZ/kj uhps dh rjQ fxj jgh gSA ,d yM+dk tks fd fojke esa gS] ,d 

fu;r Roj.k 2m/s2 ls lh/kh lM+d ij pyuk izkjEHk djrk gSA Å/okZ/kj ds lkFk Nkrs ds v{k }kjk cuk;k x;k dks.k t 

= 5 lsd.M ij 
1

n
 nj ls ifjofrZr gksuk pkfg, ftlls ckfj'k ges'kk Nkrs dh v{k ds lekUrj gh gks rc n Kkr 

dhft,A    

Ans. 26 
Sol. At any time t, rain will appear to the boy as shown in picture. 

   tan =
at

v
  

 

 

rbv


 = velocity of rain wrt. boy  

 Boy should hold his umbrella at an angle  from the vertical  

  tan =
at

v
   sec2 

d

dt


 =

a

v
  

  
d

dt


 = 

2

a

v sec 
 = 

2

a

v[1 tan ] 
= 

2 2

2

a

a t
v 1

v

 
 

 

 =
2 2 2

av

v a t
 = 

2

2 2

4 4t




 = 
2

1

1 t
 

 
d

dt


 =

2

1

1 t
  Ans.  

d

dt


 = 

2

1

1 t
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Sol. fdlh le; t ij yM+ds dks ckfj'k dh pky fp=k esa n'kkZ;s vuqlkj izrhd gksxhA  

 tan = 
at

v
 

 yM+ds dks Nkrk n'kkZ;s vuqlkj Å/oZ ls  dks.k ij idM+uk pkfg,A 

 

  tan = 
at

v
  sec2 

d

dt


 = 

a

v
 

  
d

dt


 = 

2

a

v sec 
=

2

a

v[1 tan ] 
 = 

2 2

2

a

a t
v 1

v

 
 

 

=
2 2 2

av

v a t
 = 

2

2 2

4 4t




=
2

1

1 t
  

  
d

dt


 = 

2

1

1 t
 Ans.  

d

dt


 = 

2

1

1 t
  

  vc, t = 5 sec ij  
d 1

dt 26


  

11.# A man is moving downward on an inclined plane ( = 37º) with constant velocity v0 and rain drops 
appear to him moving in horizontal direction with velocity 2v0 towards him. If man increases his velocity 

to 2v0, the velocity of rain drops as observed by man is 0
n

v
5

, then find n.   

 ,d vkneh ,d ur ry ( = 37º) ij v0 osx ls uhps dh vksj xfr dj jgk gS rFkk mls o"kkZ dh cwans {kSfrt fn'kk esa 

mldh vksj 2v0 osx ls xfr djrh gqbZ izrhr gksrh gSA ;fn vkneh vius osx dks  2v0 rd c<+krk gS] rks vkneh }kjk 

izsf{kr o"kkZ dh cwanksa dk osx 0
n

v
5

gS] rc n Kkr dhft, &  

 
Ans. 41 
Sol. Velocity of rain with respect to man initially as shown vkneh ds lkis{k izkjEHk esa o"kkZ dk osx fp=kkuqlkj gSA 

 
 
 Velocity relative to man when it increase its speed to 2V0  
 tc bldh pky 2V0 rd c<rh gS rks vkneh ds lkis{k  osx  
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 So resultant velocity of rain with respect to man = 2 2 2
0 0 0(2V ) (V ) 4V cos37º   =  

41

5
V0 

 blfy;s vkneh ds lkis{k o"kkZ dk ifj.kkeh osx 

 
12. Match the following :       
 A ball is thrown vertically upward in the air by a passenger (relative to himself) from a train that is 

moving as given in column I (vball << vescape). Correctly match the situation as described in the column I, 
with the paths given in column II. 

 fuEu dks lqesfyr dhft, % 

 ,d xfr'khy Vªsu ¼tSlk fd dkWye I esa nh xbZ gS½ esa ,d ;k=kh }kjk ¼Lo;a ds lkis{k½ ,d xsan Å/okZ/kj Åij dh vksj 

gok esa Qsadh tkrh gS (v
xsan

 << v
iyk;u

)A dkWye I esa nh xbZ fLFkfr dks dkWye II esa fn;s x;s iFk ls lqesfyr dhft, 

    Column dkWye I     Column dkWye II & 

 (A) Train moving with constant acceleration on a slope then   (p) Straight line 
      path of the ball as seen by the passenger. 
 (B) Train moving with constant acceleration on a slope then    (q) Parabolic 
       path of the ball as seen by a stationary observer outside.  
 (C) Train moving with constant acceleration on horizontal ground   (r) Elliptical 
     then path of the ball as seen by the passenger.  
 (D) Train moving with constant acceleration on horizontal ground  (s) Hyperbolic 
      then path of the ball as seen by a stationary observer outside. 
          (t) Circular  
 (A) Vªsu fu;r Roj.k ls <yku ij xfr'khy gS rks     (p) ljy js[kk  

     ;k=kh }kjk ns[kk x;k xsan dk iFk gSA 

 (B) Vªsu fu;r Roj.k ls <yku ij xfr'khy gS rks ckgj [kM+s fLFkj   (q) ijoyf;d 

       izs{kd }kjk ns[kk x;k xsan dk iFk gSA 

 (C) Vªsu] Hkwfe ij fu;r Roj.k ls xfr'khy gS rks ;k=kh }kjk ns[kk   (r) nh?kZo`Ùkh; 

     x;k xsan dk iFk gS        

 (D) Vªsu] Hkwfe ij fu;r Roj.k ls xfr'khy gS rks ckgj [kM+s fLFkj   (s) vfrijoyf;d 

     izs{kd }kjk ns[kk x;k xsan dk iFk gSA       

          (t) o`Ùkh; 

 Ans.  (A) q,   (B) q ,   (C) q,    (D) q 
Sol. In all cases, angle between velocity and net force (in the frame of observer) is in between 0° and 180° 

(excluding both values, in that path is straight line).  
 lHkh fLFkfr;ksa esa] osx vkSj dqy cy ¼izs{kd ds funsZ'k Ýse esa½ ds e/; dks.k 0° vkSj 180° ds e/; gS] vr% iFk 

ijoyf;d gksxk  
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DPP No. : A9 (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. : A9  

1. (A)  2. (B)  3. (B)  4. (B)  5. (B)  6. (C)  7. (A) 
8. (C)  9. (B)  10. (C)  11. (D)  12. (C)  13. (C)  14.  (B)  

15. (B)  16. (C)  17. (C)  18. (A)  19. (B)  20. (A)   
 

1. A body covers first 
1

3
 part of its journey with a velocity of 2 m/s, next 

1

3
part with a velocity of 3 m/s and 

rest of the journey with a velocity 6m/s. The average velocity of the body will be  

 ,d oLrq ;k=kk dk igyk  
1

3
Hkkx 2 eh-/lS- osx ls] vxyk 

1

3
 Hkkx 3 eh-/lS- ds osx ls rFkk 'ks"k ;k=kk 6 eh/lS ls r; 

djrh gSA oLrq dk vkSlr osx D;k gksxk \ 

 (A*) 3 m/s  (B) 
11

3
m/s  (C)  

8

3
m/s  (D) 

4

3
 m/s 

Sol. Let x be the length of whole journey . ekuk ;k=kk dh dqy nwjh x gSA 

 

 Average velocity = 
Total displacement

Total time taken
 

 vkSlr osx = 
dqy foLFkkiu

fy;k x;k dqy le; 
 

 = 
X

x /3 x /3 x / 3

2 3 6
 

= 
1

1 1 1

6 9 18
 

 = 
18

3 2 1 
= 3 m/s  (A) Ans  

 
2. A stone is dropped into a well in which the level of water is h below the top of the well. If v is velocity of 

sound, the time T after dropping the stone at which the splash is heard is given by 
 ,d iRFkj dks dq,a esa dq,a ds Åijh fcUnq ls NksM+k tkrk gSA dq, esa ikuh dk Lrj dq, ds 'kh"kZ ls h xgjkbZ ij gS 

vxj v /ofu dk osx rFkk T og le; gS tks iRFkj dks NksM+us ds ckn ls tc /ofu lquh tkrh gS ds e/; dk 

le;kUrjky gS rks] T dk eku gksxk % 

 (A) T = 2h/v  (B*) 
2h h

T
g v

   (C) 
2h h

T
g 2v

    (D) 
h 2h

T
2g v

   
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Sol. 

    
 Suppose,  t1 = time taken by stone to reach the level of water  
 ekuk   t1 = iRFkj }kjk ty Lrj rd vkus esa yxk le; 

 t2 = time taken by sound to reach the top of well  
 t2 = /ofu }kjk dq,a ds 'kh"kZ rd igqapus esa yxk le; 

 so blfy,, T = t1 + t2  

 For t1 ds fy, :  u = 0  

 h = ut + 
1

2
gt2  h = 0 +  

1

2
gt12   t1 =

2h

g
  

 For t2 : As the velocity of sound is constant  
 t2 ds fy, % D;ksfd /ofu dk osx fu;r gSA  

 h = Vt2    t2 = 
h

V
  

 Therefore blfy,,  T = 
2h h

g V
     "B" Ans  

Aliter :  oSdfYIkd fof/k T= Time taken by stone from top to level water .(T1)  + Time taken by sound from level 

water to top  of the well.(T2)   
 T= iRFkj }kjk Åij ls ikuh dh lrg rd igaqpus esa yxk le;  (T1)  + /ofu }kjk ikuh dh lrg ls dq,a esa Åijh 

fljs rd igqapus esa yxk le; (T2)  

 for downward journey of stone  : 
 iRFkj dh uhps dh vksj xfr ds fy, 

 s = ut+ 
1

2
at2   h = 0 +

1

2
gT1

2    T1=
2h

g
 

 for upward journey of sound, Time  /ofu dh Åij dh vksj xfr ds fy, le; (T2)= 
h

v
     T=

2h

g
 +

h

v
 

 Hence option (B) correct.  vr% (B) lgh gSA    

 
3. Two particles held at different heights a and b above the ground are allowed to fall from rest. The ratio 

of their velocities on reaching the ground is : 
 tehu ls vyx&vyx a rFkk b Åpk¡bZ ij fLFkr nks d.kksa dks LorU=k :i ls fojke ls fxjkus ij tehu ij muds osxksa 

dk vuqikr gksxk%  

 (A) a : b   (B*) a : b   (C) a2 : b2  (D) a3 : b3 
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Sol.  

  
 From the equation, lehdj.k ls 

 V2 = u2 + 2gh  
 V1

2 = 0 + 2ga   
 V1

2 = 2ga  ....(i) 
 V2

2 = 2gb  ....(ii) 
 From the equations (i) and (ii)  lehdj.k (i) o (ii) ls izkIr gksxk 

 we get  
2

1
2
2

V 2ga a

2gb bV
    i.e., 1

2

V a

V b
    (B) Ans  

  option (B) is correct     (B) fodYi lgh gSA  
 

 
4. A body starts from the origin and moves along the X-axis such that the velocity at any instant is given 

by (4t3 – 2t), where t is in second and velocity is in m/s. What is acceleration of the particle, when it is at 
distance 2m from the origin. 

 ,d oLrq ewy fcUnq ls çkjEHk gksdj X-v{k ds vuqfn'k bl çdkj xfr djrh gS fd fdlh le; mldk osx (4t3 – 2t) 

ds }kjk fn;k tkrk gS] tgk¡ t lSd.M esa rFkk osx eh0/lS0 esa gSA tc d.k ewy fcUnq ls 2 ehVj dh nwjh ij gS rc d.k 

dk Roj.k  gksxk& 
 (A) 28 m/s2   (B*) 22 m/s2   (C) 12 m/s2   (D) 10 m/s2  
Sol. Velocity of body at any instant is given by fi.M dk fdlh Hkh {k.k osx  
 V = (4t3 – 2t) m/s 

 a = 
dV

dt
 = (12t2 – 2) m/s2 

 x = Vdt  x =  24t – 2t dt  

 x = t4 – t2 + C 
 As body starts from origin ; t = 0, x =  0  pwafd fi.M ewy fcUnq ls xfr izkjEHk djrk gSA 

  0 = 0 – 0 + C   C = 0   X =  t4 – t2 

 When tc X = 2 m,  

 t4 – t2 = 2 ;    or ;k  t4 – t2 – 2 = 0    

 or ;k,  t4 – 2t2 + t2 – 2 = 0;  or ;k,  t2 (t2 – 2) + 1 (t2 – 2) = 0;  or ;k, (t2 – 2) (t2 + 1) = 0 

  t2 – 2 = 0   or ;k ; t2 + 1  0   t =  2 sec.    

 Hence, acceleration at  t  = 2 sec ij Roj.k 

 
t 2

a


 = 12  22  – 2 = 24 – 2  = 22 m/s2 "B" Ans  
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Aliter :  oSdfYid fof/k V = 4 t3 – 2t ........(1) 

 
dx

dt
 = 4t3 – 2t 

 
2

0

dx  = 
t

3

0

(4t – 2t) dt 

 
2

0
x    = 

t4 2

0
t – t    

 2 = t4 – t2 

  t = 2  seconds. 
 From (1)  lehdj.k (1) ls   V = 4t3 – 2t 
 a = 12t2 – 2 

 At  t = 2 s   
 a = 22 m/s2  
 
5. Two balls of equal masses are thrown upward, along the same vertical line at an interval of 2 seconds, 

with the same initial velocity of 40 m/s. Then these collide at a height of (Take g = 10 m/s2) 
 leku nzO;eku dh nks xsanksa dks leku Å/okZ/kj js[kk esa 2 lSd.M ds vUrjky esa ,d leku çkjfEHkd osx 40 eh-/lS- ls 

Åij dh vksj Qsadk tkrk gS rks ;s fdl Å¡pkbZ ij Vdjk,xhA (g = 10 m/s2) 
 (A) 120 m  (B*) 75 m  (C) 200 m  (D) 45 m 
Sol.  

 

f}rh; xsan

t=3S

  
 u = 40 m/s , g = 10 m/s2 
 Let t be time taken by the first ball to reach the highest point.  
 ekuk izFke xsan }kjk mPpre fcUnq rd igq¡pus esa fy;k x;k le; t gS 
 V = u – gt  0 = 40 – 10 t  t = 4 s 
 From figure second ball will collide with first ball after 3 second, therefore the height of collision point  
 = height gained by the second ball in 3 sec  
 vr% Vdjkus okys fcUnq dh Å¡pkbZ  

 = f}rh; xsan }kjk 3 sec esa izkIr Å¡pkbZ 

 = 40 (3) – 
1

2
(10) (3)2 

 = 120 – 45 
 = 75 m  "B" Ans  

 

6. A body is released from the top of a tower of height h metre. It takes T seconds to reach the ground. 
Where is the ball at the time T/2 seconds ? 

 (A) at h/4 metre from the ground   (B) at h/2 metre from the ground 
 (C*) at 3h/4 metre from the ground  (D) depends upon the mass of the ball 
 ,d oLrq dks h ehVj Å¡pkbZ ds VkWoj ls NksM+k tkrk gSA ;g tehu rd igq¡pus esa T lSd.M ysrh gSA ;g T/2 le; ij 

dgk¡ ij gksxh? 

 (A) tehu ls h/4 ehVj ijA   (B) tehu ls  h/2 ehVj ijA 

 (C*) tehu ls 3h/4 ehVj ijA   (D) oLrq ds nzO;eku ij fuHkZj djsxkA 
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Sol. u = 0, t = T  ; h = ut +  
1

2
gt2 ; h =   

1

2
gT2       

 h =  
1

2
gT2   ...(i)        

 
 Let x be the distance covered by the body in t = T/2  
 ekuk fi.M }kjk le; t = T/2 esa r; dh xbZ nwjh = x 

 x = 0 +  
1

2
g (T/2)2    

 x =  
1

8
gT2  ...(ii) 

 From equations (i) and (ii) lehdj.k (i) o (ii) ls 

 
h

x
  =

2

2

1/ 2 gT

1/ 8 gT
    

h

x
 = 

4

1
    x = 

h

4
 

 Therefore height of that point from ground  
 vr% ml fcUnq dh tehu ls Å¡pkbZ 

 = h – x = h – 
h

4
 = 

3h

4
  "C" Ans  

Aliter : oSdfYIkd fof/k 

  

A u = 0 t = 0

B t= T/2

t= TC      

 Let at  t =
T

2
  body is at point B.  

 ekuk t = 
T

2
 ij oLrq fcUnq B ij gSA  

 For AC AC ds fy,  For AB   AB ds fy, 

 s = ut  +  
1

2
at2   s = ut +  

1

2
at2 

 – h = – 
1

2
 g T2   – (h – h1) = – 

1

2
g

2
T

2

 
 
 

  

 h = g
2T

2
   ..........(1)  h – h1 = g

2T

2 4
 .............(2) 

 From (1) and (2) , we have  
 lehdj.k (1) o (2) , ls ge izkIr djrs gSa  

 h – h1 = 
h

4
 

 h –  
h

4
= h1  or ;k  h1 = 

3h

4
 from the ground /kjkry ls   
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7. A ball is thrown upward at an angle of 30° with the horizontal and lands on the top edge of a building 

that is 20 m away. The top edge is 5m above the throwing point. The initial speed of the ball in 

metre/second is (take g = 10 m/s2) :    

 ,d xsan dks tehu ls {kSfrt ls 30° dks.k ij Qsadk tkrk gS tks ç{ksi.k fcUnq ls 20 m nwj fLFkr bekjr dh mPpre 

lrg ij fxjrh gSA mPpre lrg iz{ksi.k fcUnq ls 5m Å¡ph gSA rks xsan dh çkjfEHkd pky m/s esa gksxh (g = 10 

m/s2) : 

 (A*) u = 40 
(4 3)

13 3


 m/s  (B) u = 40

4 – 3

13 3
m/s 

 (C) u = 40
4 3

13


 m/s   (D) u = 40

40

3 (4 3)
 m/s 

Sol.  

 y = x tan –
1

2
g

2

2 2

x

u cos 
     

 5 = 20 tan 30º – 
2

2 2

1 10 20

2 u cos 30º


  

  u2
  = 

1600 1600
(4 3)

3(4 – 3) 13 3
    u = 40

(4 3)

13 3


m/s 

8. On an inclined plane of inclination 30º, a ball is thrown at an angle of 60º with the horizontal from the 

foot of the incline with a velocity of 10 3  ms–1. If g = 10 ms–2, then the time in which ball will hit the 

inclined plane is -  

 30º mUu;u dks.k okys ,d urry ds vk/kkj ls {kSfrt ls 60º ds dks.k ij ,d xsan dks 10 3  ms–1 ds osx ls 

Qsadrs gSaA ;fn  g = 10 ms–2  gS rks fdrus le; ckn xsan okil ur ry ls Vdjk,xhA  

(A) 1 sec.   (B) 6 sec.   (C*) 2 sec.   (D) 4 sec.  

Sol.  u = 10m/s 

 Time of flight on the incline plane  ur ry ij mM~M;u dky         

60o

30o

u

 

 T= 
2usin

gcos




 

 given  fn;k gS   =30o & = 30o  & u = 10 3 m/s 

 T =
o

o

2 10 3 sin30

10cos30


 

 so  vr%  T= 2 sec . 
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9. A plane flying horizontally at a height of 1500 m with a velocity of 200 ms–1 passes directly overhead an 
antiaircraft gun. Then the angle with the horizontal at which the gun should be fired for the shell with a 
muzzle velocity of 400 m s–1 to hit the plane, is -  

 (A) 90º   (B*) 60º   (C) 30º   (D) 45º  
 ,d gokbZ tgkt] ,d rksi ds Åij ls 1500 m dh ÅapkbZ ij {kSfrt fn'kk esa  200 ms–1 ds osx ls xqtjrk gSA  rksi 

ds xksys dk uky osx 400 m s–1 gS ]rks rksi dk {kSfrt ls cuk;k x;k dks.k D;k gksxk ftlls dh og gokbZ tgkt dks 

Hksn lds\  
 (A) 90º   (B*) 60º   (C) 30º   (D) 45º 
Sol.  

       
 To hit Vdjkus ds fy,,  400 cos  = 200  

 {  Both travel equal distances along horizontal, from their start and coordinates of x axis are same}  
 { n'kkZbZ xbZ fLFkfr ls nksuks {kSfrt esa leku nwfj;k¡ r; djsxas vr% nksuksa ds x funsZ'kkad leku gSA }  
   = 60º  Ans. 
     
10. A projectile is thrown with velocity v making an angle  with the horizontal. It just crosses the top of two 

poles, each of height h, after 1 second and 3 second respectively. The time of flight of the projectile is 
 (A) 1 s   (B) 3 s   (C*) 4 s   (D) 7.8 s. 
 ,d iz{kSI; dks {kSfrt ls  dks.k ij v osx ls Qsadk tkrk gSA ;g leku Å¡pkbZ h ds nks [kEcksa ds 'kh"kZ ds Bhd ikl ls  

Øe'k% le; 1 lSd.M rFkk 3 lSd.M i'pkr~ xqtjrk gSA rks iz{ksI; dk mM~M;u dky gS &  
 (A) 1 s   (B) 3 s   (C*) 4 s   (D) 7.8 s  
Sol.  

        
  t(OS)  = 1 sec    
  t(OT) = 3 

 or ;k t(ST) =
1

2
 t(OT) – t(OS) = 3 – 1 = 2 sec  

  t(SM) = t(ST) = 1 sec. 
`  t(OM) = t(OS) + t(SM) = 1 + 1  = 2sec. 
 

  Time of flight  mM~M;u dky = 2 × 2 = 4 sec.  Ans. "C"  
 
11. A body has an initial velocity of 3 ms–1 and has a constant acceleration of 1 ms–2 normal to the direction 

of the initial velocity. Then its velocity, 4 second after the start is 
 (A) 7 ms–1 along the direction of initial velocity 
 (B) 7 ms–1 along the normal to the direction of the initial velocity 
 (C) 7 ms–1 mid-way between the two directions 

 (D*) 5 ms–1 at an angle of 1 4
tan

3
  with the direction of the initial velocity  

 ,d xasn dk izkjfEHkd osx 3 ms–1 rFkk izkjfEHkd osx dh fn'kk ds yEcor~ fu;r Roj.k 1 ms–2 gSA rks izkjEHk gksus ds 

4 sec i'pkr osx gksxk & 

 (A)  izkjfEHkd osx dh fn'kk esa 7 ms–1   (B) izkjfEHkd osx dh fn'kk ls yEcor~  7 ms–1  

 (C) nksuksa fn'kkvksa ds e/; esa 7 ms–1   (D*) izkjfEHkd osx dh fn'kk ls 
1 4

tan
3

  ds dks.k ij 5 ms–1  
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Sol. u= 3 l̂ m/s   a = 1 ĵ  m/s2  

 a is  u   (a, u ds yEcor~ gS)  

 so  V after  4 sec rks 4 ls- ckn osx  
 V = u + at 

 V = 3 l̂  + 1 ĵ  × 4 

 V = 3 l̂  + 4 ĵ           

 RV


= 2 2u v = 2 23 4  

 RV


= 5 m/s and vkSj  tan  =
4

3
 

  = tan –1 4

3
 
 
 

 with the direction of the initial velocity.  izkjfEHkd osx dh fn'kk ds lkFk   

12. A particle at a height ' h ' from the ground is projected with an angle 30° from the horizontal, it strikes the 
ground making angle 45° with horizontal. It is again projected from the same point at height h with the 
same speed but with an angle of 60° with horizontal. Find the angle it makes with the horizontal when it 
strikes the ground :     

 tehu ls h Å¡pkbZ Åij ls ,d d.k dks {kSfrt ls 30° ij iz{ksfir fd;k tkrk gSA ;g tehu ij {kSfrt ls 45° dks.k 

cukrs gq, Vdjkrk gSA bldks iqu% mlh Å¡pkbZ ls leku pky ijUrq {kSfrt ls 60° dks.k ij iz{ksfir fd;k tk;s rks 

tehu ls Vdjkrs le; {kSfrt ls cuk;k x;k dks.k D;k gksxk\ & 

 (A) tan1 (4) (B) tan1 (5) (C*) tan1 ( 5 )  (D) tan1 ( 3 )  

Sol. using  v = 2u 2gh  ds iz;ksx ls    

 v = 2 2u sin 2gh   (vertical comp. when striking)  Å/okZ/kj ?kVd] tc tehu ls Vdjkrk gS 

 Now vc tan 45° = 1 

 u cos = 2 2u sin 2gh        

 

 
 u2 cos2  = u2 sin2  + 2gh    ......(1) 

 u2 
3 1

4 4
  
 

 = 2gh 

 u2 = 4gh 

 u = 2 gh  

 tan = T

H

v

v
=

3
4gh. 2gh

4
1

2 gh
2




=

5gh

gh
= 5   

13. A stone is thrown upwards from a tower with a velocity 50 ms–1. Another stone is simultaneously thrown 
downwards from the same location with a velocity 50 ms–1. When the first stone is at the highest point, 
the relative velocity of the second stone with respect to the first stone is (assume that second stone has 
not yet reached the ground)  :  

 ,d iRFkj dks ,d ehukj ls Åij dh rjQ 50 ms–1 ds osx ls QSadrs gSA blh le; nwljs iRFkj dks leku Åpk¡bZ ls 

uhps dh rjQ 50 ms–1 ds osx ls QSadrs gSA tc igyk iRFkj mPpre fcUnq ij gksrk gS rc nwljs iRFkj dk igys 

iRFkj ds lkis{k osx D;k gksxk ¼;g ekurs gq, fd nwljk iRFkj /kjkry ij vHkh rd ugha igq¡pk gS½ : 

 (A) Zero 'kwU;  (B) 50 ms–1  (C*) 100 ms–1  (D) 150 ms–1 

Sol. 1 = 50 – gT  2 = – 50 – gT vr = 1 – 2 = 100 m/sec 
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14.  A boat, which has a speed of 5 km/h in still water, crosses a river of width 1 km along the shortest 

possible path in 15 minutes. The velocity of the river water in km/h is - 
 ,d uko dh 'kkar ty esa pky 5 km/h gS rFkk 1 km pkSM+h unh dks U;wure iFk ds vuqfn'k 15 feuV eas ikj djrh gS 

rks unh ds ty çokg dk osx km/h esa gS - 

 (A) 1   (B*) 3   (C) 4   (D) 41  
Sol. 15 min = 1/4 hr.  

  

 t = 
y

d

V
  

1

4
 = 

2 2
MR R

1

V V
  = 

1

4
 = 

2 2
R

1

5 V
  VR = 3 km/h   

 
15. A particle is thrown up inside a stationary lift of sufficient height. The time of flight is T. Now it is thrown 

again with same initial speed 0  with respect to lift. At the time of second throw, lift is moving up with 

speed 0 and uniform acceleration g upward (the acceleration due to gravity). The new time of flight is– 

 i;kZIr Å¡pkbZ dh fLFkj fy¶V ds vUnj d.k dks Åij Qsadk tkrk gSA mì;udky T gSA vc bls fy¶V ds lkis{k iqu% 

leku çkjfEHkd pky 0 ls Qsadk tkrk gSA f}rh; ckj QSadrs le; fy¶V fu;r Roj.k g ls Åij dh vksj 0 pky ls 

xfreku gSA (g xq:Ro dk Roj.k gSA) u;k mì;udky gS –    

 (A) 
T

4
     (B*)

T

2
     (C) T    (D) 2T  

Sol. With respect to lift initial speed = 0  fy¶V ds lkis{k izkjfEHkd pky = 0 

  acceleration = – 2g   Roj.k = – 2g 

  displacement = 0   foLFkkiu = 0 

  S = ut + 
1

2
at2  

 0 = 0T' – 
1

2
× 2g × T'2     

  T' = 0

g


= 

1

2
× 02

g


= 

1

2
T    

16. A flag on a bus is fluttering in north direction & wind is blowing in east direction. Then which of the 
following will be true -   

 (A) bus is moving in south direction.   
 (B) bus is moving in north east direction. 
 (C*) bus may be moving in any direction between south & east. 
 (D) bus may be moving in any direction between south & west.  
 ,d >.Mk ,d cl ij mÙkj fn'kk esa ygjk jgk gS o gok iwoZ fn'kk esa cg jgh gSA fuEu esa ls dkSulk lR; gS &  

 (A) cl nf{k.k fn'kk esa tk jgh gSA  

 (B) cl mÙkj iwoZ fn'kk esa tk jgh gSA  

 (C*) cl nf{k.k o iwoZ fn'kk ds chp dh fdlh fn'kk esa tk jgh gks ldrh gSA  

 (D) cl nf{k.k o if'pe ds chp dh fdlh fn'kk esa tk jgh gks ldrh gSA  
 
 



 

  

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-10 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Hint : Flag will flutter in the direction of wind with respect to bus. 

 

 and WBV


= WV


 – BV


 = WV


+ (– BV


) (Addition of two vector always lies between them) 

 (– BV


) must lie in any direction between north & west. So bus will be moving in any direction between 
south east. (C)  

Hint : >.Mk] gok dh cl ds lkis{k fn'kk esa ygjk;sxkA 

 

 vkSj WBV


= WV


 – BV


 = WV


+ (– BV


)  

 (nks lfn'kksa dk ;ksxQy ges'kk muds e/; fLFkr gksrk gSA) 

 (– BV


) dh fn'kk mÙkj o if'pe ds e/; fdlh fn'kk esa gksuh gh pkfg,A vr% cl nf{k.k iwoZ ds e/; fdlh fn'kk esa 

xfr djsxhA 
 
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 gS] 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) vfuf'pr 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. Two persons P and Q start from points A and B respectively as shown in figure. P and Q have speed v 
= 12 m/s in shown directions towards point O. when the distance between P and Q is 120m, then Q 
increases its speed to 15 m/s. Then find out who will reach the point O first.     

 nks O;fä P rFkk Q n'kkZ;sa vuqlkj Øe'k% fcUnq A rFkk B ls fu;r pky v = 12 m/s ls ;k=kk izkjEHk djrs gS rFkk fcUnq 

O dh vksj c<+rs gSA tc P o Q ds chp 120 m dh nwjh gksrh gS rks Q viuh pky c<+kdj 15 m/s dj ysrk gSA 

crkb;s fcUnq O rd igys dkSu igq¡psxkA 
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 (A*) P       (B) Q   
 (C) both P and Q reaches simultaneously (D) Data is insufficient 
 nksuksa P o Q ,d lkFk igq¡prs gS          tkudkjh vi;kZIr gSA 

Sol.  Position of P and Q when they are at distance 120 m at time t after motion start 
 P rFkk Q dh fLFkfr tc os xfr izkjEHk djus ds t le; ckn 120 m dh nwjh ij gSA 

 

 
 Velocity of Q along y-direction is initially 12cos37º. 
 Later on it increases it to 15cos37º = 12 m/s 
 Earlier Q was travelling with less velocity along y direction. So, it will reach point O later. 
 So P reaches first at point O   

 y-fn'kk ds vuqfn'k Q dh izkjfEHkd pky 12cos37º  

 ckn esa ;g c<+dj 15cos37º = 12 m/s gks tkrh gSA  

 izkjEHk esa Q,  y-fn'kk esa blls de osx ls py jgk Fkk] vr% ;g fcUnq O ij ckn esa igq¡psxk  

 blfy;s P fcUnq O ij igys igq¡prk gSA  

 
19. Two aeroplanes fly from their respective positions 'A' and 'B' starting at the same time and reach the 

point 'C' simultaneously when wind was not blowing. On a windy day they head towards 'C' but both 
reach the point 'D' simultaneously in the same time which they took to reach 'C'. Then the wind is 
blowing in    

 nks ok;q;ku viuh Øe'k% 'A' rFkk 'B' fLFkfr;ksa ls 'kq: gksdj leku le; esa fcUnq 'C' rd igq¡prs gSa] tcfd gok ugha 

cg jgh gSA gok cgus okys fnu os 'C' dh rjQ tkrs gq, fcUnq 'D' ij ,d lkFk ,d le; esa igq¡prs gS tks fd 'C' dh 

rjQ tkrs gq, yxk FkkA rc gok ds cgus dh fn'kk gS & 

 
 (A) North-East direction   mÙkj&iwoZ fn'kk 

 (B*) North-West direction  mÙkj&if'pe fn'kk 

 (C) Direction making an angle 0 <  < 90 with North towards East. 
 mÙkj ls  dks.k cukrs gq, (0 <  < 90) iwoZ fn'kk esa 

 (D) North direction    mÙkj fn'kk esa 
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Sol. In absence of wind A reaches to C and in presence of wind it reaches to D in same time so wind must 
deflect from C to D so wind blow in the direction of CD 

 

  AG AW WGV V V 
  

 

  AG AW WGV t V t V t 
  

 

  AC = AWV t


    

  CD = WGV t


 

 (B)  ok;q dh vuqifLFkfr esa A igq¡prk gS C ij vkSj ok;q pyus ij ;g leku le; esa D ij igq¡prk gSA vr% ok;q C 

ls D dh vksj fo{ksfir djrh gS vr% ok;q CD fn'kk esa pyuh pkfg,A 


  AG AW WGV V V 

  
  AG AW WGV t V t V t 

  
 

  AC = AWV t


 

  CD = WGV t


  

20. A man who is wearing a hat of extended length of 12 cm is running in rain falling vertically downwards 
with speed 10 m/s. The maximum speed with which man can run, so that rain drops do not fall on his 
face (the length of his face below the extended part of the hat is 16 cm) will be:    

 ,d O;fDr tks 12 cm mHkjh gqbZ yEckbZ dh ,d Vksih igus gq, cjlkr esa nkSM+rk gSA tks fd 10 m/s ds osx ls 

Å/okZ/kj uhps dh vksj fxjrh gSA vkneh ds nkSM+us dh vf/kdre pky] rkfd cjlkr dh cawnsa mlds psgjs ij ugha fxjs 

¼mlds psgjs ds mHkjs gq, Hkkx ds uhps dh yEckbZ 16 cm gS½ gksxh &   

 (A*) 
15

2
 m/s  (B) 

40

3
 m/s  (C) 10 m/s  (D) zero 

Sol. VR/G(x) = 0 , VR/G(y) = 10 m/s 
 Let, velocity of man = v   
 ekuk fd vkneh dk osx = v   

12 cm

16
 c

m



  tan  =
16

12
= 

4

3
 

 then, vR/man = v (opposite to man) 
 For the required condition :  
 rc, vR/man = v (vkneh ds foifjr)  

 nh xbZ fLFkfr ds fy, :   

 tan  = R /M(y)

R /M(x )

V

V
 = 

10

v
 = 

4

3
 

  V = 
10 3

4


 = 7.5 Ans. 
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ANSWER KEY OF DPP NO. : A10 

1. (C)  2. ˆ ˆ( 10i 10k)   rain appears to come 45° with .  3. (B)  4. (D)   

5. 52 m 6. 30º 7. 
125

4
m  8. y = – 2

2

b
x

a
 9. 70  10. 25 

 
1. The displacement of a particle moving in a straight line is given by x = 16t – 2t2 (where, x is in metres 

and t is in second). Find the distance travelled by the particle in 8 seconds [starting from t = 0] is : 
 ljy js[kk esa xfr'khy ,d d.k dk foLFkkiu x = 16t – 2t2 }kjk fn;k tkrk gS (tgk¡ x ehVj esa rFkk t lSd.M esa gS)A 

8 lSd.M esa [t = 0 ls izkjEHk djrs gq;s] d.k }kjk r; dh xbZ nwjh gksxh :  
 (A) 24 m  (B) 40 m  (C*) 64 m  (D) 80 m 
Sol. x = 16 t – 2t2    
  v = 16 – 4t = 0 or t = 4 sec (break point ?kqeko fcUnq) 

  Distance nwjh = 
4 82 2

0 4
16t 2t 16t 2t      = [64 – 32] + [(128 128) (32)]   = 32 + 32 

=64 m  
 
COMPREHENSION  
 Rain is falling with a velocity ˆ ˆ ˆ( 4i 8 j 10k)   . A person is moving with a velocity of ˆ ˆ(6i 8 j)  on the 

ground. x–axis and y–axis lies in horizontal plane and z–axis is vertically upward. 

 ckfj'k ˆ ˆ ˆ( 4i 8 j 10k)    ds osx ls fxj jgh gSA ,d vkneh  ˆ ˆ(6i 8 j)  osx ls tehu ij py jgk gSA x–v{k rFkk y–

v{k {kSfrt ry esa rFkk z–v{k Å/okZ/kj Åij dh vksj gSA  
 
2.  Find the velocity of rain with respect to man and the direction from which the rain appears to be 

coming. 
 vkneh ds lkis{k ckfj'k dk osx Kkr djks rFkk og fn'kk Hkh Kkr djks ftlls ckfj'k vkrh gqbZ izrhr gks jgh gSA  

Sol. Vrm = Vr – Vm  =   ˆ ˆ( 10i 10k)   

 Ans.  ˆ ˆ( 10i 10k)   rain appears to come 45° with .  
 
3. The speed with which the rain drops hit the person is :     
 og pky Kkr djks ftlls ckfj'k dh cwansa vkneh ls Vdjkrh gS %  

 (A) 10 m/s  (B*) 10 2  m/s  (C)  180 m/s  (D)  360 m/s 
 

Sol. Vrm = 2 210 10   = 10 2  m/sec.     
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4. The velocity of man w.r.t. rain is :  vkneh dk ckfj'k ds lkis{k osx Kkr djks %    

 (A) ˆ ˆ6i 8 j   (B) ˆ ˆ ˆ4i 8 j 10k   (C) ˆ ˆ10i 10 j   (D*) ˆ ˆ10i 10k  

Sol. VmR = – VRM = 10 î  + 10 k̂  
 
 
5. A balloon is ascending vertically with an acceleration of 0.4 m/s 2. Two stones are dropped from it at an 

interval of 2 sec. Find the distance between them 1.5 sec. after the second stone is released.  
 (g = 10 m/sec2)      
 ,d xqCckjk Åij dh vksj 0.4 m/s 2 ds Roj.k ls xfr'khy gSA blls nks iRFkjksa dks 2 lSd.M ds vUrjky esa fxjk;k 

tkrk gSA f}rh; iRFkj dks NksM+us ds 1.5 lsd.M i'pkr~ muds e/; nwjh Kkr dhft,] (g = 10 m/sec2)    
 [ Ans.: 52 m ] 

Sol. 

A

B

SB

SA

C

>
>

>
>

 

 At position A balloon drops first particle 
 fLFkfr A ij xqCckjk igyk d.k fxjkrk gS  
 So, uA = 0, aA = – g, t = 3.5 sec. 

  SA = 21
gt

2

 
 
 

   ...........(i) 

 Balloon is going upward from A to B in 2 sec.so distance travelled by balloon in 2 second. 
 xqCckjk A ls B Åij dh vksj 2 sec.esa tk jgk gS blfy, 2 esa xqCckjs }kjk r; dh xbZ nwjh 

    2
B B

1
S a t

2

  
 

 ..........(ii) 

  aB = 0.4 m/s2 , t = 2 sec. 
 

 S1 = BC = (SB + SA)   ...........(iii)    
 

 Distance travell by second stone which is droped from balloon at B  
 nwljs iRFkj }kjk r; nwjh tks B ij xqCckjs ls fxjk gSA 
 u2 = uB = aBt = 0.4 × 2 = 0.8 m/s t = 1.5 sec.     

  2
2 2

1
S u t gt

2

   
 

  ...........(iv) 

 Distance between two stone nksuksa iRFkjksa ds chp nwjh 

  S = S1 – S2 . 
6. A projectile is thrown at an angle 30º from the horizontal ground with velocity 10 m/s. Find angle 

between displacement vector and velocity vector at time t = 1 sec . 
 ,d d.k dks tehu ls {kSfrt ls 30º dks.k ij 10 m/s osx ls ç{ksfir fd;k tkrk gS rks foLFkkiu lfn'k rFkk osx 

lfn'k ds chp t = 1 lSd.M ds ckn dks.k gksxkA          

Sol. For direction of motion xfr dh fn'kk ds fy;s 

  tan 1 =  
10sin30 10 1

10cos30º

 
= 

1

3
  

 For displacement foLFkkiu ds fy, 

  tan 2 = 

1
10sin30 10 1

2
10cos

  


 = 0 

  1 = –30º, 2 = 0 
  dks.k Angle = |1 – 2| = 30º             Ans 30º 
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7. A particle is projected from the ground level. It just passes through upper ends of vertical poles A, B, C 
of height 20 m, 30 m & 20 m respectively. The time taken by the particle to travel from B to C is double 
of the time taken from A to B. Find the maximum height attained by the particle from the ground level.   

 ,d d.k dks tehu ls ç{ksfir fd;k tkrk gSA ;g Å/oZ [kEcs A, B, C ftudh Å¡pkbZ Øe'k% 20 m, 30 m rFkk 20 m 

gS] ds Åijh fljksa dks Bhd Nwrk gqvk fudyrk gSA B ls C rd tkus esa fy;k x;k le;]A ls B rd tkus esa fy, x, 

le; dk nqxuk gSA d.k }kjk tehu ls çkIr vf/kdre Å¡pkbZ dk eku Kkr djksa&     

 [ Ans.: 
125

4
m ]         

Sol. tAB = t 
 tBC = 2t 
 So, for ABC part, ABC Hkkx ds fy;s, 

  

20m 20m

10m h
C

Bu

A

uy

   
 Time of flight mì;u dky, 

 tAC = 3t = y2u

g
 

  uy = 
3

2
gt 

 Also, 10 = uyt – 
1

2
gt2 = gt2 

  t = 1s    uy = 15 m/s 

  h = 
2

yu

2g
 
225

20
= 

45

4
m. 

  Maximum height attained vf/kdre izkIr Å¡pkbZ= 20 + 
45

4
  = 

125

4
m. 

 

8. A radius vector of point A relative to the origin varies with time t as 2ˆ ˆr at i bt j 


  where a and b are 

constants. Find the equation  of point’s trajectory.   

 fcUnq A dk ewy fcUnq ds lkis{k f=kT;h; lfn'k le; ds lkFk  
2ˆ ˆr at i bt j 


  dh rjg ifjofrZr gksrk gS tgk¡ a vkSj 

b fu;rkad gS rks fcUnq ds iFk dk lehdj.k gksxkA    

 Ans. y = – 2

2

b
x

a
     

Sol. 2ˆ ˆr at i bt j 


 

  x = at  y = –bt2 

  t = 
x

a

 
 
 

    y =  
2

x
b 

a

   
 

     y = . 2

2

b
x

a


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9. A body starts with an initial velocity of 10 m/s and moves along a straight line with a constant 
acceleration. When the velocity of the particle becomes 50 m/s the acceleration is reversed in direction 
without changing magnitude. Find the speed  of the particle in m/s when it reaches the starting point 

 10 eh-/lS- ds çkjfEHkd osx ls ljy js[kk esa xfreku d.k fu;r Roj.k ls xfr djrk gSA tc d.k dk osx 50 eh-/lS-

gksrk gS rks Roj.k ds ifjek.k esa ifjorZu fd;s fcuk gh blds Roj.k dh fn'kk foijhr gks tkrh gSA d.k ds iqu% vius 

çkjfEHkd fcUnq ij igq¡pus ij d.k dh pky m/s esa Kkr djksA  
Ans  70  
Sol.  

  

   
       
  For  AB     AB ds fy;s  
  V2 = u2 + 2as  
  2400 = 2as  or ;k as = 1200   (1) 

  Now,  for BA  vr % BA ds fy, 
  VA

2 = (50)2 + 2 (–a) (–s) 
  VA

2 = 2500 + 2 × 1200  

  VA = 4900    
  VA = 70 m/s   
 

  velocity of particle when it reaches the starting point is 70 m/s.  
  tc d.k iqu% izkjfEHkd fcUnq ij igq¡prk gS] rc d.k dk osx 70 m/s. gksxkA  

 
10. A Bomber flying upward at an angle of 53º with the vertical releases a bomb at an altitude of 800 m. 

The bomb strikes the ground 20 sec after its release . Velocity of the bomber at the time of release of 

the bomb is V m/s. Find 
V

4
. [Given sin 53º = 0.8  ;  g = 10 ms2]   

 800 m dh Å¡pkbZ ij ,d ceokgd foeku Å/okZ/kj ls 53º ds dks.k ij Åij dh vkSj mM+ jgk gSA ;g ,d ce 

NksM+rk gS rFkk NksM+us ds 20 s i'pkr~ ;g tehu ls Vdjkrk gSA ce NksM+rs le; ce okgd foeku dk osx V m/s gks 

rks 
V

4
 dk eku Kkr djksA[fn;k gSA sin 53º = 0.8  ;  g = 10 ms2]  

Ans. 25 
Sol.   

 

 

 sy = uy t +  
1

2
ay t2 800 = (– u cos 53º) T + 








2

10
T2    u = 100 m/s  
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ANSWER KEY OF DPP  NO. : A11  

1. (A)  2. (C)  3. (A) (C) (D)  4. (A) (B)  5. (A)(C) 

6. (B)  7. (B)  8. (C)  9. 160°CW, 2000 ACW  10. /144 cm2 

 
1. A plane mirror is placed with its plane at an angle 30° with the y-axis. Plane of the mirror is 

perpendicular to the xy-plane and the length of the mirror is 3 m. An insect moves along x-axis starting 
from a distant point, with speed 2 cm/s. The duration of the time for which the insect can see its own 
image in the mirror is :     

 ,d lery niZ.k ds ry dks y-v{k ls 30° ds dks.k ij cukrs gq, j[kk tkrk gSA niZ.k dk ry] xy-ry ds yEcor~ gS 

rFkk niZ.k dh yEckbZ 3 eh- gSA nwj fLFkr fdlh fcUnq ls ,d dhM+k x-v{k ds vuqfn'k 2 lseh-@ls- dh pky ls xfreku 

gSA og le;kUrjky D;k gksxk ftl nkSjku dhM+k viuk izfrfcEc niZ.k esa ns[k ldrk gSA  

        
 (A*) 300 s  (B) 200 s  (C) 150 s  (D) 100 s 
Sol.  

3m 30°

B
X

O
v

A

y

 
 In the figure shown the line 'OA' is normal to the mirror passing through the end point A. By ray diagram 

it can be shown that when the insect is to the left of 'O' all its reflected rays will be towards right of 'O' so 
it cannot see its image because rays are not reaching it. when the insect is to the right of 'O' its 
reflected rays will be on both sides of the insect that means the insect will be in the field of view of its 
image. So it can see its image. 

 So it will be able to see its image till  
 it reaches the point 'B' of the mirror from point 'O'. 

  2 × t = 
3

cos60

 
  

 × 100     

  t = 300 seconds  
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Sol.  

3m 30°

B
X

O
v

A

y

 
 n'kkZ;s x;s fp=k esa js[kk 'OA' niZ.k ds yEcor~ gS rFkk lhekUr fcUnq A ls xqtjrh gSA js[kkfp=k ls ;g n'kkZ;k tk 

ldrk gS fd tc dhM+k 'O' ds cka;h vksj gS rks ijkofrZr fdj.ksa 'O' ds nka;h vksj gksxh blfy, ;g vius izfrfcEc dks 

ugha ns[k ldrk  D;ksafd fdj.ksa bl rd ugha igqap jgh gSA tc dhM+k 'O' ds nka;h vksj gS rks bldh ijkofrZr fdj.ksa 

dhM+s ds nksuksa vksj gSA bldk vfHkizk; gS fd dhM+k blds izfrfcEc ds n`'; {ks=k esa gksxkA blfy, ;g viuk izfrfcEc 

ns[k ldrk gSA ;g viuk izfrfcEc rc rd ns[k ldsxkA tc rd ;g fcUnq O ls niZ.k ds fcUnq B rd igqapsxkA  

  2 × t = 
3

cos60

 
  

 × 100     

  t = 300 seconds  
 
2. A body travelling  with uniform acceleration crosses two points A and B with velocities 20 m s–1 and  

30 m s–1 respectively. The speed of the body at the mid-point of A and B is 
 fu;r Roj.k ls xfr dj jgh ,d oLrq nks fcUnqvksa A o B dks Øe'k% 20 m s–1 o 30 m s–1 ds osx ls ikj djrh gSA A 

o B ds e/; fcUnq ij oLrq dh pky gksxh –    
 (A) 24 m s–1  (B) 25 m s–1  (C*) 25.5 m s–1  (D)  10 6 m s–1  

Sol. 

A C B

20m/s 30m/s

x x  

 a =
2 2

B AV V

2 2x




  =  
900 400

4x


  = 

125

x
 

  VC =  2
BV 2ax     

 =  
125

400 2 x
x

   = 650  = 25.5 m/s. 

 
3. The velocity time graph of a particle at the origin at time t = 0 and moving in a straight line along the x-

axis is shown.If A1, A2, and A3 are the shaded areas and A2 > 3A1 and A3 < 2A1, then : 
 x v{k ds vuqfn'k xfreku d.k tks t = 0 ewy fcUnq ij gS ds fy, osx le; xzkQ fuEu fp=k esa n'kkZ;k x;k gSA ;fn 

A1, A2, rFkk A3 Nk;kafdr Hkkx {kS=kQy gS] rFkk A2 > 3A1 ,oa A3 < 2A1, rc &   
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 (A*) For 0 < t < t0 , the particle crosses the origin only once. 
 dsoy 0 < t < t0 ds fy, d.k dsoy ,d ckj ewy fcUnq dks ikj dj ldrk gSA 
 (B) For 0 < t < t0, the particle crosses the origin twice. 
 0 < t < t0 ds fy, d.k ewy fcUnq dks nks ckj ikj djsxkA 
 (C*) The particle motion is non- uniform.  
 d.k dh xfr ,d leku ugha gksxhA 
 (D*) Acceleration of particle becomes zero only once during 0 < t < t0 

 le; 0 < t < t0 ds e/; d.k dk Roj.k dsoy ,d ckj 'kwU; gksxkA 

Sol. since pwafd A1 + A3  < 3A1 < A2   
 Hence particle crosses origin only once. 
 ewy fcUnq dsoy ,d ckj ikj djsxkA 

 Slope 
dv

dt
 = a = 0 only once.  

 izo.krk  
dv

dt
= a = 0 dsoy ,d ckj 'kwU; gksxhA 

 

4. At what angle should a body be projected with a velocity 24 ms–1 just to pass over the obstacle 14 m 
high at a distance of 24 m. [Take g = 10 ms–2]         

 24 m  dh nwjh ij fLFkr 14 m Å¡ps vojks/kd dks Bhd ikj djus ds fy, ,d oLrq dks 24 ms–1 ds osx ls fdrus 

dks.k ij QSaduk pkfg;sA  [ g = 10 ms–2 ]   

 (A*) tan   = 3.8  (B*) tan  =1  (C) tan  = 3.2  (D) tan  = 2 
Sol. x = 24 = u cos.t  

  t =  
24

24cos
 = 

1

cos
  

  y = 14 = u sint – 
1

2
gt2 

  14 = 
2

usin 5

cos cos




 
 

 

  14 = u tan – 5 sec2 
 

  5 tan2 – 24 tan + 19 = 0  tan = 1, 3.8. 
 
5. Consider two cars moving perpendicular to each other as shown. Initially distance between them is 100 

m. Velocity of A is 10 3 m/s and velocity of B is 10 m/s. Then :   

 fp=kkuqlkj nks dkj] ,d nwljs ds yEcor~ xfr'khy gSA izkjEHk esa nksuksa ds e/; nwjh 100 m gSA ;fn A dk osx  

10 3 m/s rFkk B dk osx 10 m/s gSA rc      

   
 (A*) magnitude of velocity of A w.r.t. B is 20 m/s 
 (B) minimum distance between them is 50 m 

 (C*)  minimum distance between them is 50 3 m 
 (D) at t = 2 sec. they will be nearest to each other 
 (A*) A dk B ds lkis{k osx 20 m/s gksxkA 

 (B) nksuksa ds e/; U;wure nwjh 50 m gksxhA 

 (C*) nksuksa ds e/; U;wure nwjh 50 3 m gksxhA 

 (D) t = 2 sec. ij os nksuksa ,d nwljs ds vf/kdre ikl gksxsA 
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Sol. w.r.t.  

  
 

COMPREHENSION    

A stone is projected from level ground with speed u and at an angle  with horizontal. Some how the 
acceleration due to gravity (g) becomes double (that is 2g) immediately after the stone reaches the 
maximum height and remains same thereafter. Assume direction of acceleration due to gravity always 
vertically downwards.   

 ,d iRFkj tehu ls u pky rFkk {kSfrt ls  dks.k ij iz{ksfir fd;k tkrk gSA fdlh dkj.k o'k xq:Roh; Roj.k (g) 

iRFkj ds vf/kdre Å¡pkbZ ij igq¡pus ds Bhd ckn nqxquk (tks fd 2g gS) gks tkrk gS rFkk mlds ckn leku jgrk gSA 

xq:Roh; Roj.k dh fn'kk ges'kk Å/okZ/kj uhps dh vksj ekfu;sA 
 
6. The total time of flight of particle is : 
 d.k ds mM~M;u dk dqy le; gS & 

 (A) 
3 usin

2 g


  (B*)  

usin

g

 1
1

2

 
 

 
 (C)  

2usin

g


 (D) 

usin 1
2

g 2

 
 

 
 

 

7. The horizontal range of particle is 
 d.k dh {kSfrt ijkl gS & 

 (A) 
23 u sin2

4 g


  (B*) 

2u sin2 1
1

2g 2

 
 

 
 (C) 

2u

g
sin2  (D) 

2u sin2 1
2

2g 2

 
 

 
 

 
8. The angle  which the velocity vector of stone makes with horizontal just before hitting the ground is 

given by : 
 dks.k   tks /kjkry ij Vdjkus ls igys iRFkj dk osx lfn'k  {kSfrt ds lkFk cukrk gS] gksxk& 

 (A) tan  = 2 tan   (B) tan  = 2 cot   (C*) tan  = 2  tan   (D) tan  = 2 cot   
Sol. 6 to 8  
 The time taken to reach maximum height and maximum height are 

  t = 
usin

g


 and H = 

2 2u sin

2g


 

 For remaining half, the time of flight is 

  t' = 
2 H

(2g)
  =  

2 2

2

u sin

2g


= 

t

2
 

  Total time of flight is t + t' =  
1

t 1
2

 
 

 
 

 T = 
usin 1

1
g 2

 
 

 
 

 Also horizontal range is = u cos × T = 
2u sin2 1

1
2g 2

 
 

 
 

 Let uy and vy be initial and final vertical components of velocity. 
    uy

2 = 2gH   and vy
2 = 4gH 

    vy = y2 u  

 Angle () final velocity makes with horizontal is  

  tan =  y y

x x

v u
2

u u
  = 2 tan  

 



 

  

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-5 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

gy% vf/kdre Å¡pkbZ ij igq¡pus esa yxk le; rFkk vf/kdre Å¡pkbZ 

  t = 
usin

g


 and H = 

2 2u sin

2g


 

 'ks"k vk/ks Hkkx ds fy,] mM~M;u dky gS & 

  t' = 
2 H

(2g)
  =  

2 2

2

u sin

2g


= 

t

2
 

  dqy mM~M;u dky t + t' = 
1

t 1
2

 
 

 
 

 T = 
usin 1

1
g 2

 
 

 
 

 vr% {kSfrt ijkl = u cos × T = 
2u sin2 1

1
2g 2

 
 

 
 

 ekuk uy rFkk vy izkjfEHkd rFkk vfUre osx ds Øe'k% Å/okZ/kj ?kVd gSA 

    uy
2 = 2gH   and vy

2 = 4gH 

    vy = y2 u  

 {kSfrt ds lkFk vfUre osx lfn'k () dks.k cukrk gSA 

  tan =  y y

x x

v u
2

u u
  = 2 tan  

 

9. Two plane mirrors are inclined to each other at 300. A ray is incident on M1 at angle of incidence  40º. 
Find deviation produced in it by three successive reflections due to mirrors. 

 nks lery niZ.k ijLij 300  >qdko ij gSaA ,d fdj.k M1 ij 40º  ij vkifrr gksrh gSA niZ.kkssa ls rhu Øekxr 

ijkorZuksa ds ckn fdj.k dk fopyu dks.k D;k gksxkA   

 
 [Ans. 160°CW, 2000 ACW]   
Sol.   

 

   
 So   = 160º clockwise ?kM+h dh fn'kk esa  

  = (360º – 160º) Anticlockwise ?kM+h dh foijhr fn'kk esa  

  = 200º Anticlockwise ?kM+h dh foijhr fn'kk esa  
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10. A point object is 10 cm away from a plane mirror while the eye of an observer (pupil diameter  
5.0 mm) is 20 cm away. Assuming both the eye and point to be on the same line perpendicular to the 
mirror, the area of the mirror used in observing the reflection of the point is_____.  

 ,d fcUnq fcEc ,d lery niZ.k ls 10 cm nwjh ij gS tcfd ,d çs{kd dh vk¡[k (iqryh ;k us=k rkjs dk O;kl 5.0 

mm) 20 cm nwjh ij gSA ;fn ;g eku fy;k tk, fd fcUnq fcEc ,oa vk¡[k nksuks gh niZ.k ds yEcor~] leku js[kk ij 

gSA fcUnq fcEc dks çsf{kr djus ds fy, niZ.k }kjk ç;qDr {ks=kQy_____ gksxkA   

 [Ans. /144 cm2 ] 

Sol. 

r DC

10 cm

F

A BE

Eye
O

20 cm





5mm

 

 Triangle IEB 
 &  IFD are similar  
 f=kHkqt IEB 

 rFkk  IFD leku gSa 

 So vr%, tan =  
r

10
= 

1(5 / 2) 10

30


 

 r = 
5 1

10
2 300

   =  
5

60
= 

1

12
    

 Area {kS=kQy = r2 =
144


 cm2 .  
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DPP  No. : A12 (JEE–Advanced) 
 

   Total Marks :  36                Max. Time : 32 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.3 (4 marks 2 min.)       [08, 04] 
Comprehension ('–1' negative marking) Q.4 to Q.6      (3 marks 2 min.)      [09, 06] 
Subjective Questions ('–1' negative marking) Q.7 to Q.10     (4 marks 5 min.)       [16, 20] 

 

ANSWER KEY OF DPP  NO. : A12 
1. (C)  2. (A) (B)  3. (A) (C) (D)  4. (A)  5. (B)  6. (A)   

7. t = 
2

3
 or  2, s = 2.5 8. 8 m/s  9. v1 = 1.1 m/s and  v2 = 0.5 m/s. 

10.  5/8 = 0.625 cm  
 

1. A stone is projected with a velocity of 10 m/s at angle of 37º with horizontal. Its average velocity till it 
reaches the highest position is : (Assume horizontal direction as x-axis and vertical upward direction as 
+y-axis) 

 ,d iRFkj dks {kSfrt ls 37º dks.k ij 10 m/s osx ls ç{ksfir fd;k tkrk gSA mPpre fLFkfr rd igq¡pus esa bldk 

vkSlr osx D;k gksxk: ({kSfrt fn'kk dks x-v{k rFkk Å/okZ/kj Åij dh fn'kk dks +y-v{k ekusa)    

       

 (A) ˆ ˆ4i 3 j   (B) ˆ ˆ8i 6 j   (C*) ˆ ˆ8i 3 j   (D) ˆ8i  

Sol. <v> = 1 2V V

2


 

 = 
ˆ ˆ ˆ(10cos37º i 10sin37º j 10cos37º i)

2

 
  ˆ ˆv   8i 3j   


 . 

2. The displacement of a body from a reference point is given by, x  = 2 t  3, where ' x ' is in metres and 
it is non negative number, t in seconds. This shows that the body :     

 fdlh oLrq dk foLFkkiu fdlh fcUnq ds lkis{k x  = 2 t  3, gS tgk¡ ' x ' ehVj esa rFkk ;g v_.kkRed la[;k gS vkSj 

t lSd.M esa gSA ;g crkrk gS fd oLrq % 
 (A*) rest at t = 3/2   (B*) is accelerated   
 (C) is decelerated   (D) is in uniform motion 
 (A*) t = 3/2 ij fojke esa gSA  (B*) Rofjr gSA 

 (C) eafnr gSA    (D) ,d leku :i ls xfr dj jgh gSA 

Sol.  x = (2t – 3)    for B option   B fodYi ds fy;s  

 x = (2t – 3)2    acclerated for t > 3/2 ds fy;s Rofjr gS 

 
dx

dt
 = 2(2t – 3) (2) = 4(2t – 3) 

 V = 4(2t – 3) = 0 
 rest at t = 2/3 ij fojke ij gS 
 a = 8 m/s. 
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3. A person, standing on the roof of a 40 m high tower, throws a ball vertically upwards with speed 10 m/s. 
Two seconds later, he throws another ball again in vertical direction. (use g = 10 m/s2) Both the balls hit 
the ground simultaneously.       

 40 m Å¡ph ehukj ij [kM+k ,d O;fDr ,d xsan 10 m/s ds osx ls Å/okZ/kj Åij dh vksj Qsadrk gSA  2 lSd.M ds 

ckn og nwljh xsan dks Å/okZ/kj Qsadrk gSA nksauks xsans tehu ij ,d lkFk Vdjkrh gSA (g = 10 m/s2)  
 (A*) The first stone hits the ground after 4 seconds. 
 (B) The second ball was projected vertically downwards with speed 5 m/s. 
 (C*) The distance travelled by the first ball is 10 m greater than the distance travelled by the second 

ball. 
 (D*) Both balls hit the ground with same velocities. 
 (A*) igyh xsan 4 lSd.M ds ckn tehu ls Vdjkrh gSA   

 (B) nwljh xsan Å/okZ/kj uhps dh vksj 5 m/s ds osx ls Qsadh tkrh gSA  

 (C*) igyh xsan }kjk r; dh xbZ nwjh nwljh xsan ls 10 m vf/kd gSA 

 (D*) nksauks xsan tehu ij leku osx ls Vdjkrh gSA  

COMPREHENSION       

 A concave mirror of radius of curvature 20 cm is shown in the figure. A circular disc of diameter 1 cm is 
placed on the principle axis of mirror with its plane perpendicular to the principal axis at a distance  
15 cm from the pole of the mirror. The radius of disc starts increasing according to  the law r = (0.5 + 
0.1 t) cm/sec where t is time is second.     

  20 cm oØrk f=kT;k dk ,d vory niZ.k  fp=kkuqlkj gSA ,d o`Ùkkdkj pdrh ftldk O;kl 1 cm gS] dks niZ.k ds 

eq[; v{k ij eq[; v{k ds yEcor~ niZ.k ds /kzqo (pole) ls 15 cm dh nwjh ij fp=kkuqlkj j[kk tkrk gSA vc pdrh 

dh f=kT;k fu;e r = (0.5 + 0.1 t) cm/sec ds vuqlkj c<+uk izkjEHk djrh gS tgk¡ t le; lsd.M esa gSA 
 
4. The image formed by the mirror will be in the shape of a :             
 niZ.k }kjk cuk;s x;s izfrfcEc dh vkd`fr gksxh & 

     
 (A*) circular disc                     (B) elliptical disc with major axis horizontal 
 (C) elliptical disc with major axis vertical      (D) distorted disc 
 (A*) o`Ùkkdkj pdrh                     

 (B) ,d nh?kZo`Ùkkdkj pdrh ftldh nh?kZ v{k {kSfrt gS 

 (C) ,d nh?kZo`Ùkkdkj pdrh ftldh nh?kZ v{k Å/okZ/kj gSA 

 (D) vfu;fer vkd`fr okyh pdrhA 
Sol. All dimensions of the disc are perpendicular to the principal axis. Hence all dimensions are equally 

magnified, resulting in an image in the shape of a circular disc. 
 lHkh pdrh dh foek, eq[; v{k ds yEcor~ gSA vr% lHkh foek, cjkcj :i ls vkoZf/kr gksxhA rFkk izfrfcEc o`Ùkkdkj 

pdrh ds vkdf̀r dk gksxkA 
 
5. In the above question, the area of image of the disc at t = 1 second is :  
 pdrh ds izfrfcEc dk t = 1 lsd.M ij mijksDr iz'u ds fy, {ks=kQy gksxk & 

 (A) 1.2  cm2  (B*) 1.44  cm2  (C) 1.52  cm2 (D) none of these buesa ls dksbZ ugh 
Sol. At t = 1 sec. 
 r = 0.5 t + 0.1 t = 0.6 cm 

 m =  
f

f u
= 

10

10 15


 

 = – 2 

  Radius of image = 2r = 1.2 cm 
  Area of image = (1.2)2  = 1.44  cm2 . 
  izfrfcEc dh f=kT;k = 2r = 1.2 cm 

 izfrfcEc dk {ks=kQy = (1.2)2  = 1.44  cm2 . 
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6. What will be the rate at which the radius of image will be changing 
 (A*) 0.2 cm/sec increasing (B) 0.2 cm/sec decreasing  
 (C) 0.4 cm/sec increasing  (D) 0.4 cm/sec decreasing 
 izfrfcEc dh f=kT;k ds ifjorZu dh nj D;k gksxh & 

 (A*) 0.2 cm/sec c<+rh gqbZ  (B) 0.2 cm/sec ?kVrh gqbZ 

 (C) 0.4 cm/sec c<+rh gqbZ  (D) 0.4 cm/sec ?kVrh gqbZ 

Sol. (Easy) 
dr

dt
 = 0.1 

 rimage = |m|robject = 2robject 

  imagedr

dt
= 2. 

dr

dt
= 0.2 = 0.2 cm/sec. 

 
7. A particle moving in a straight line has an acceleration of (3t – 4) ms–2 at time t sec. The particle is 

initially at 1m from from O, a fixed point on the line. It starts with a velocity of 2ms–1. Find the time when 
the velocity is zero. Find also the displacement of the particle from O when t = 3.   

 ,d d.k ljy js[kk ds vuqfn'k xfr'khy gS ftldk t le; ij Roj.k (3t – 4) ms–2  gSA d.k izkjEHk esa O ls 1m nwjh 

ij gS] O js[kk ij ,d fLFkj fcUnq gSA ;g 2ms–1  ds osx ls xfr izkjEHk djrk gSA le; Kkr dhft, tc osx 'kwU; 

gSA t = 3 lsd.M ij d.k dk O ls foLFkkiu Hkh Kkr dhft,A      

Ans. t = 
2

3
 or ;k 2, s = 2.5 

Sol. a = 
dv

dt
  = 3t – 4  

v t

2 0

dv (3t 4) dt     

 v – 2 =  
23t

4t
2

   v = 
23t

4t 2
2

   

 v = 0  (3t – 2) (t – 2) = 0 

  t = 
2

3
  or ;k  2 Ans. 

   
ds

dt
= v, 

ds

dt
 =  

23t

2
– 4t + 2 

  
s

1

ds  = 
3 2

0

3t
4t 2  dt

2

 
  

 
  

  s – 1 =  

33
2

0

t
2t 2t

2

 
  

 
= 1.5  s = 2.5   Ans. 

 
8. The acceleration-displacement graph of a particle moving in a straight line is as shown in figure, initial 

velocity of particle is zero. Find velocity (in m/s) of the particle when displacement of the particle is  
s = 16m. 

 ljy js[kk ds vuqfn'k xfr'khy d.k dk Roj.k foLFkkiu xzkQ fp=k esa iznf'kZr gSA d.k dk izkjfEHkd osx 'kwU; gSA d.k 

dk osx m/s esa Kkr djks tc d.k dk foLFkkiu s = 16m gSA 
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Sol. v dv = ads 

  
v

0

v dv  = 
12m

0

a ds  

  
2v

2
 = area under a-s graph from s = 0 to s = 16m. 

  
2v

2
 = s = 0 ls s = 16m rd a-s xzkQ ds vUrxZr {ks=kQy 

    = 2 + 12 + 6 + 12 
    = 32 m /s  

  or v = 64 m/s = 8 m/s  Ans. 8 m/s 
 
9. When two bodies move uniformly towards each other, the distance between them diminishes by 16 m 

every 10 s. If bodies move with velocities of the same magnitude and in the same direction as before 
the distance between then will decrease 3 m every 5 s. Calculate the velocity of each body. 

 tc nks oLrq,sa fu;r osx ls ,d nwljs dh vksj vk jgh gS rks muds e/; nwjh 16 m çfr 10 s esa de gksrh gSA ;fn 

oLrq,sa mruh gh pky ls leku fn'kk esa pyrh gS rks muds e/; nwjh 3 m çfr 5 s esa de gksrh gSA çR;sd oLrq dk osx 

Kkr djksA    
Sol. Let velocity of bodies be v1 and v2. 
  in first case 
   u1 = v1 + v2   .... (i) 
  in second case 
   u2 = v1 – v2   .... (i) 

   v1 =  1 2u u

2


 and  v2 = 1 2u u

2


 

 Here u1 =  
16

10
 m/s and u2 = 

3

5
 

 After solving we have 
  v1 = 1.1 m/s and v2 = 0.5 m/s. 
 ekuk oLrqvksa ds osx v1 rFkk v2 gSA 

  izFke fLFkfr esa  
   u1 = v1 + v2   .... (i) 
  f}rh; fLFkfr esa  
   u2 = v1 – v2   .... (i) 

   v1 =  1 2u u

2


 rFkk  v2 = 1 2u u

2


 

 ;gk¡ u1 =  
16

10
m/s rFkk u2 = 

3

5
 

 gy djus ij  
 v1 = 1.1 m/s and  v2 = 0.5 m/s. 
 
10.  Two rays are incident on a spherical mirror of radius of R = 5 cm parallel to its optical axis at the 

distance h1 = 0.5 cm and h2 = 3 cm. Determine the distance x between the points at which these rays 
intersect the optical axis after being reflected at the mirror.   

 h1 = 0.5 cm ,oa h2 = 3 cm nwjh ls R = 5 cm f=kT;k ds xksyh; niZ.k ij nks fdj.ksa çdk'kh; v{k ds lekUrj 

vkifrr gksrh gSaA mu fcUnqvksa ds e/; nwjh x Kkr djks tgk¡ ij nksuksa fdj.ksa niZ.k ls ijkorZu ds ckn çdk'kh; v{k 

dks dkVrh gSa \  
  [Ans. 5/8 = 0.625 cm ]      
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   Total Marks :  46                Max. Time : 41 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.5 (4 marks 2 min.)      [12, 06] 
Subjective Questions ('–1' negative marking) Q.6 to Q.10     (4 marks 5 min.)      [20, 25] 
Match the Following    (no negative marking) Q.11     (8 marks, 6 min.)     [08, 06] 

 

ANSWER KEY OF DPP  NO. : A13 
1. (C)  2. (C)  3. (B) (D)  4. (A) (C)  5. (A)(B) (C)  6. v = 7  
7. n = 2  8. (i) uy = 5 m/s .(ii) ux = 4 m/s  9. t = (loge2) sec   
10.  On the object itself  11. (A) s,  (B) p,  (C) s,  (D) q 

 

1. A body is projected vertically downwards from A, the top of the tower reaches the ground in t1 seconds. 
If it is projected upwards with same speed it reaches the ground in t2 seconds. At what time it will reach 
the ground if it is dropped from A.  

 ,d oLrq dks fdlh ehukj ds mPpre fcUnq A ls m/okZ/kj uhps dh vksj Qsadk tkrk gS rks ;g /kjkry ij t1 le; esa 

igq¡prk gSA ;fn bls leku pky ls Åij Qsadk tkrk gS rks ;g t2 le; esa /kjkry rd igq¡prk gSA ;fn bls A ls 

NksM+k tk;s rks ;g fdrus le; esa /kjkry rd igq¡psxk \      

 (A) 3
1 2t / t   (B) 3

2 1t / t   (C*) 1 2t t   (D) t1 t2  

Sol.  

h

u
A

u

t2t1

 
 For downward motion, uhps dh vksj xfr ds fy;s 

  h = ut1 + 
1

2
gt12  ............(i) 

 For upward motion, Åij dh vksj xfr ds fy, 

  h = –ut2 + 
1

2
gt22   ............(ii)    

 From (1) & o (2) ls      

  ut1 + 
1

2
gt12 = – ut2 + 

1

2
gt22 

  u(t1 + t2) = 
1

2
g(t22 – t12)      

  h =  
g

2
 (t1 – t1)t1 + 

g

2
gt12    = 2 1gt t

2
 

  Reguired time okafNr le; t = 
2h

g
  = 1 2t t .  
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2. A swimmer crosses a river with minimum possible time 10 second. And when he reaches the other end 
starts swimming in the direction towards the point from where he started swimming. Keeping the 
direction fixed the swimmer crosses the river in 15 sec. The ratio of speed of swimmer with respect to 
water and the speed of river flow is (Assume constant speed of river & swimmer) -  

 ,d rSjkd unh dks U;wure laHko le; 10 lsd.M esa ikj djrk gSA tc og nwljs fdukjs ij igqaprk gS rks og mlh 

fn'kk tgk¡ ls mlus rSjuk 'kq: fd;k] dh rjQ rSjuk 'kq: djrk gSA fn'kk dks fu;r j[krs gq, rSjkd vc unh dks  

15 lsd.M esa ikj djrk gS rks ikuh ds lkis{k rSjkd dh pky o unh dh pky dk vuqikr D;k gksxk ¼ekuk rSjkd o 

unh dh pky fu;r gSA)    

 (A)  
3

2
   (B)  

9

4
   (C*)  

2

5
  (D) 

5

2
 

Sol.  



u u

v

v

A

B



d
u

C

 

  V = velocity of man w.r.t . river unh ds lkis{k vkneh dk osx  

  u = velocity of river unh dk osx 

  A Bt   = 
d

v
  10 = 

d

v
  d = 10 V    (1) 

  B Ct   =  
d

v cos
  15 = 

d

v cos
  d = 15 v cos   (2) 

  (1) & (2) cos = 2/ 3  sec  = 3/ 2 

   tan  = 
u

v
  2sec – 1  = 

u

v
 

   
u

v
 = 9 / 4 – 1  = 

5

2
   

v

u
 = 

2

5
 

 
3. Acceleration (along x-axis) v/s time graph of two particles A and B starting from rest is shown in figure. 

Then: 
 fojkekoLFkk ls çkjEHk gq, nks d.k A o B dk Roj.k (x-v{k ds vuqfn'k) o le; esa vkjs[k fp=kkuqlkj gSA rc : 

          
 
 (A) at t = 2 sec. relative velocity of particle A with respect to particle B is zero 
 (B*) at t = 4 sec relative velocity of particle A with respect to particle B is zero 
 (C) from t = 0 to t = 4 sec. particle A has accelerated motion where as particle B has retarded motion 
 (D*) from t = 0 to t = 4 sec. both particles have accelerated motion 
 (A) t = 2 lSd.M ij d.k A dk d.k B ds lkis{k osx 'kwU; gSA 

 (B*) t = 4 lSd.M ij d.k A dk d.k B ds lkis{k osx 'kwU; gSA 

 (C) t = 0 ls t = 4 lSd.M rd d.k A Rofjr xfr djrk gS] tcfd d.k B efUnr xfr djrk gSA 

 (D*) t = 0 ls t = 4 lSd.M rd nksauks d.k Rofjr xfr djrs gSA 
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4. A football is kicked with a speed of 22 m/s at an angle of 60º to the positive x direction taken along 
horizontal. At that instant, an observer moves past the football in a car that moves with a constant 
speed of 11 m/s in the positive x direction. Take +ve y direction vertically upwards. (g = 10 m/s2) 

 ,d QqVcky dks 22 m/s dh pky ls /kukRed x fn'kk ¼{kSfrt fn'kk½ ls 60º ds dks.k ij fdd ¼kick½ fd;k tkrk gS 

ml {k.k] ,d dkj esa ,d izs{kd QqVcky ds ikl ls gksdj xqtjrk gSA dkj dh fu;r pky 11 m/s /kukRed x fn'kk 

esa gSA m/okZ/kj Åij dh fn'kk dks /kukRed +y fn'kk ysa (g = 10 m/s2)  

60°
x

11 m/s

ball

22 m/s 

Observer

y

  

60°
x

11 m/s

xsan

22 m/s 

izs{kd

y

   
 (A*) The initial velocity of the ball relative to the observer in the car is 11 3  m/s in the +y direction  
 (B) The initial velocity of the ball relative to the observer in the car is 17 m/s at 60º to the +x direction.  
 (C*) According to the observer in the car, the ball will follow a path that is straight up and down in the y 

direction.  
  (D) According to the observer in the car, the ball will follow a straight line that is angled (less than 90º) 

with respect to the observer. 

 (A*) QqVcky dk izs{kd ¼dkj esa½ ds lkis{k izkjfEHkd osx 11 3  m/s /kukRed +y fn'kk esa gSA 

 (B) QqVcky dk izs{kd ¼dkj esa½ ds lkis{k izkjfEHkd osx 17 m/s gS rFkk ;g /kukRed +x fn'kk ls 60º dk dks.k cukrk 

gSA 

 (C*) dkj esa izs{kd ds vuqlkj QqVcky dk iFk lh/kk Åij o lh/kk uhps y fn'kk esa gksxkA 

  (D) dkj esa izs{kd ds vuqlkj] xsan ,d lh/kh js[kk esa iFk dk vuqlj.k djsxh rFkk ;g lh/kh js[kk (90º ls de) dk 

dks.k izs{kd ds lkis{k cukrh gSA 
Sol.  w.r.t. to observer (Vx) football/obs.  = 11 – 11 = 0 

 So Motion of the ball as seen from observer will be purely vertical with initial velocity 11 3  upwards. 

 izs{kd ds lkis{k xsan ds osx dk x ?kVd (Vx) = 11 – 11 = 0 

 vr% izs{kd }kjk xsan dh ns[kh x;h xfr 'kq) :i ls Å/okZ/kj gksxh ftldk izkjfEHkd osx 11 3  Åij dh rjQ gksxkA 

60°
11ball

22
11 3

11 3

11 m/s
izs{kd

m/s

m/s

m/s

izs{kd }kjk

ns[kk x;k  
 

5. Point A (0, 1) and B (12, 5) are objectimage pair (one of the point acts as object and the other point as 

image) xaxis is the principal axis of the mirror. Then this object image pair is:   
 (A*) due to a convex mirror of focal length 2.5 cm   
 (B*) due to a concave mirror having its pole at (2, 0) 
 (C*) real virtual pair    
 (D) data is insufficient for (A) and (B) 
 fcUnq A (0, 1) vkSj B (12, 5) fcEc çfrfcEc ;qXe gS ¼,d fcUnq] oLrq tSlk rFkk nwljk fcUnq] izfrfcEc tSlk dk;Z djrk 

gS½ xv{k niZ.k dk eq[; v{k gS rks ;g oLrq & izfrfcEc ;qXe gksxk & 

 (A*) 2.5 cm Qksdl nwjh ds mÙky niZ.k ds dkj.k  

 (B*) vory niZ.k ds }kjk ] ftldk /kzqzo (2, 0) ij gS 

 (C*) okLrfod vkHkklh ;qXe    

 (D) (A) vkSj (B) ds fy, vkdMs+ vi;kZIr gSA    
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6. A particle has initial velocity ˆ ˆ ˆu 2i 3 j 4k  


. It moves with a constant acceleration ˆ ˆ ˆa i 2 j 2k  


. Find 

the speed of particle after a displacement ˆ ˆ ˆs 6i 3 j k  


. All parameters in S.I. units.  

 ,d d.k dk izkjfEHkd osx ˆ ˆ ˆu 2i 3 j 4k  


 gSA ;g fu;r Roj.k ˆ ˆ ˆa i 2 j 2k  


 ls xfreku gSA foLFkkiu 

ˆ ˆ ˆs 6i 3 j k  


. ds i'pkr d.k dh pky Kkr dhft;sA lHkh eku S.I. bZdkbZ esa gSA  

 Ans. v2 = u2  + 2a.s
 

 = (4 + 9 +16) + 2 (6 + 6 – 2) = 29 + 20 = 49 

         v = 7 
 
7. A particle is projected horizontally with a speed u from the top of a plane inclined at an angle  with the 

horizontal. The particle will strike the plane at a distance 
2nu

g
 tan  sec from the point of 

projectionFind the value of n.  
  ur dks.k okys ur ry ds 'kh"kZ ls ,d d.k dks {kSfrt fn'kk esa u pky ls QSadk tkrk gSA d.k iz{ksi.k fcUnq ls 

2nu

g
 tan  sec nqjh ij ry ls Vdjkrk gSA n dk eku Kkr djksA    

 Ans.  n = 2  
Sol.  




u

 

 Time of flight mMM;u dky, T = 
2usin

gcos




 

 = 
2u

tan
g

        

  Range ijkl = u cos T + 
1

2
gsin.T2  

 = 
2 2

2
2

2u gsin 4u
sin . tan

g 2 g


    

 = 
22u

g
sin [1 + tan2] = 

22u

g
tan. sec.  

 Hence  vr% n = 2. 
 
8. Two graphs of the same projectile motion (in the xy plane) projected from origin are shown. X axis is 

along horizontal direction & Y axis is vertically upwards. Take g = 10 m/s2.  
 ,d ç{ksi.k xfr (xy lery esa)  fp=kkuqlkj nks xzkQ esa ewy fcUnq ls fn[kkbZ xbZ gSA X v{k {kSfrt fn'kk esa gS vkSj Y 

v{k Å/oZ Åij dh vksj gSA (Take g = 10 m/s2.)    
 

     
Find  (i) Y component of initial velocity and 

 çkjfEHkd osx dk Y ?kVd vkSj 
 (ii) X component of initial velocity  
 çkjfEHkd osx dk X ?kVd      
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Sol.  From graph oØ (1) ls :  vy = 0     at  t =
1

2
 sec. 

 i.e., time taken to reach maximum height H is  
 vFkkZr~ vf/kdre Å¡pkbZ esa igq¡pus eds fy, fy;k x;k le; 

  t = yu

g
 = 

1

2
  uy = 5 m/s ...Ans.(i)  

 from graph oØ (2) ls :  vy = 0 at x = 2m 
 i.e., when the particle is at maximum height, its displacement along horizontal x = 2 m  
 vFkkZr~ tc d.k mPpre Å¡pkbZ ij gS] bldk {kSfrt ds vuqfn'k foLFkkiu x = 2 m  

 x = ux × t     2 = ux × 
1

2
 

  ux = 4 m/s    ....Ans (ii) 
 
9. Two cars A and B are racing along straight line. Car A is leading, such that their relative velocity is 

directly proportional to the distance between the two cars. When the lead of car A is 1 = 10 m, its 
running 10 m/s faster than car B. Determine the time car A will take to increase its lead to 2 = 20 m 
from car B.   

 nks dkjsa bl rjg xfr dj jgh gS fd A, B ls vkxs gSa rFkk nksuksa ds chp dk lkis{k osx nksuksa ds chp dh nwjh ds 

lekuqikrh gSA tc dkj A   1 = 10 m vkxs gSa rks ;g B ls 10 m/s T;knk rst py jgh gS rks dkj A }kjk fy;k x;k 

le; D;k gksxk tc ;g B ls 2 = 20 m vkxs gks      

    
Sol. As given tSlk fn;k x;k gS 

 (VA–VB)  xA–xB 
 (VA–VB)  = K(xA–xB) 
 when tc   xA–xB    =  10 We have gekjs ikl gS VA–VB =  10 

 We get  ge izkIr djrs gSa 

 10 = K10    K = 1 
        VA–VB = (xA–xB).........(1) 
  Now Let vc ekuk 
  xA–xB = y .................(2) 
 On differentiating with respect to ‘t’ on both side.  
 nksuksa vksj ‘t’ ds lkis{k vodyu djus ij 

  A Bdx dx

dt dt
  =  

dy

dt
 VA–VB = 

dy

dt
............ (3)  

            Using (1) , (2), (3) iz;ksx djus ij 

  We get ge izkIr djrs gSa 

 
dy

dt
 = y   Here y represents sepration between two cars 

    ;gk¡ y nks dkjksa dse/; nwjh iznf'kZr djrh gS  

             
20

10

dy

y       = 
t

0

dt       
20

e 10
log y        = t  

   t = (loge2) sec   Required Answer.  
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10.  A composite slab consisting of different media is placed infront of a concave mirror of radius of 
curvature 150 cm. The whole arrangement is placed in water. An object O is placed at a distance 20 cm 
from the slab. The R.I. of different media are given in the diagram. Find the position of the final image 
formed by the system.       

 fHkUu&fHkUu ek/;eksa ls cuh ,d iêh] 150 cm oØrk f=kT;k ds vory niZ.k ds lkeus j[kh gSA lEiw.kZ fudk; ty esa 

j[kk tkrk gSA ,d fcEc  O ifêdk ls 20 cm nwjh ij j[kk x;k gSA fp=k esa fofHkUu ek/;eksa ds viorZukad n'kkZ;s x;s 

gSaA fudk; }kjk fufeZr vfUre çfrfcEc dh fLFkfr Kkr djksA  

       
   [Ans. On the object itself ] 
Sol.  

ROC =150cm

S1 S2 S3

=3/2 =1 =3/2 =4/3=4/3

20cm
O

45cm 24cm 54cm
10cm

 

 Apparent shift in the object O dut to three slabes S1,S2 and S3 with respect to the medium of  = 
4

3
 is given by : 

 Shift = 
1 1 1

45 1 24 1 54 1
3 / 2 1 3 / 2

4 /3 4 /3 4 /3

     
     
         

          
     

 

 Shift = 
8 4 8

45 1- 24 1-  54 1-
9 3 9

           
     

. 

 Shift = 5 + (–8) + 6 = 3 cm 
  Unet = 150 cm and ROC = 150 cm. 
 Hence image will be formed on the object itself. 
 
11. Four particles are moving with different velocities in front of stationary plane mirror (lying in y-z plane). 

At t = 0, velocity of A is A
ˆv i


, velocity of B is B

ˆ ˆv i 3 j  


 , velocity of C is C
ˆ ˆv 5i 6 j 


 , velocity of D 

is D
ˆ ˆv 3i j 


. Acceleration of particle A is A

ˆ ˆa 2i j 


  and acceleration of particle C is C
ˆa 2tj


. The 

particle B and D move with uniform velocity (Assume no collision to take place till t = 2 seconds). All 
quantities are in S.I. Units. Relative velocity of image of object A with respect to object A is denoted by 

A , AV 


. Velocity of images relative to corresponding objects are given in column I and their values are 

given in column II at t = 2 second. Match column I with corresponding values in column II and indicate 
your answer by darkening appropriate bubbles in the 4 × 4 matrix given in OMR.  
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 fLFkj lery niZ.k ds lkeus pkj d.k fofHkUu osx ls xfr dj jgs gS ¼niZ.k yz ry esa gS½A t = 0 le; ij A dk osx 

A
ˆv i


, B dk osx B

ˆ ˆv i 3 j  


 , C dk osx C
ˆ ˆv 5 i 6 j 


 , D dk osx D

ˆ ˆv 3 i j 


 gSA d.k A dk Roj.k  

A
ˆ ˆa 2 i j 


 vkSj d.k C dk Roj.k C

ˆa 2 t j


 gSA d.k B o D ds osx fu;r gS ¼;g ekfu;s fd t = 2 ls0 rd 

niZ.k ls dksbZ VDDj ugh gksrh gS½A fcEc (oLrq) A ds lkis{k] A ds izfrfcEc dk lkis{k osx  A , AV 


 }kjk n'kkZ;k tkrk 

gSA lHkh jkf'k;k¡ S.I. ek=kd esa gSA oLrqvks ds laxr izfrfcEcksa ds lkisf{kd osx LrEHk-I esa fn, x, gS rFkk muds eku 

LrEHk-II esa t = 2 ls0 ij fn, x, gS rks LrEHk-I ds laxr LrEHk-II dks lqesfyr dhft, rFkk muds mÙkj  4 × 4 esfVªDl 

esa  OMR esa mi;qDr xksyks dks xgjk djrs gq, nhft,A  

   x

y

D A B

C

Plane mirror
lery niZ.k

       
  Column I     Column II  
  LrEHk I      LrEHk II  

  (A) A , AV 


     (p) ˆ2 i   

  (B)  B , BV 


     (q) ˆ6 i                  

  (C) C , CV 


     (r) ˆ ˆ12i 4 j    

  (D) D , DV 


     (s) ˆ10i  

Ans. (A) s,  (B) p,  (C) s,  (D) q 

Sol. A
ˆv i a 


  t = ˆ ˆ ˆi (2 i j) (2)   = ˆ ˆ5 i 2 j  

 A
ˆ ˆv 5i 2 j   


 

 A , Av 


 = A A

ˆv v 10i   
 

 

 B
ˆ ˆv ( i 3 j)  


, B

ˆ ˆv i 3 j  


 so B , B
ˆv 2i 


 

 For particle C   (d.k C ds fy,) 

 ydv

dt
 = 2t  vy – 6 = t2  vy = 6 + 4 = 10  

 C
ˆ ˆv 5 i 10 j 


,  C

ˆ ˆv 5 i 10 j   


 so C , C
ˆv 10 i  


 

 D
ˆ ˆv 3 i j 


 , D

ˆ ˆv 3 i j   


,     D , D
ˆv 6 i  


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TARGET : JEE (Main + Advanced) 2020 

 
 
 
 
 
 
O  

 

Course : VIJAY (01JR to 03JR) 

PPHHYYSSIICCSS

DPPDPP DPP 
DAILY PRACTICE PROBLEMS 

NO. A13 TO A14 
 

 

DPP  No. : A14 (JEE–Main) 
 Total Marks :  63                Max. Time : 42 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.21    (3 marks 2 min.)  [63, 42]        
   

ANSWER KEY OF DPP  NO. : A14 
1. (D)  2. (C)  3. (D)  4. (C) 5. (D)  6. (C)  7. (D) 
8. (A)  9. (B)  10. (D)  11. (B)  12. (D)  13. (A) 14. (D)  
15. (C)  16. (C)  17. (A)  18. (D)  19. (B) 20. (C)  21. (D) 
 
1. A lift starts from rest. Its acceleration is plotted against time in the following graph. When it comes to 

rest its height above its starting point is: 
 ,d fy¶V fojkekoLFkk ls çkjEHk gksrh gSA bldk Roj.k le; xzkQ uhps n'kkZ;k x;k gSA tc ;g fojkekoLFkk esa vk 

tkrh gS rc bldh Å¡pkbZ çkjfEHkd fcUnq ls gksxh &    

      
 (A) 20 m  (B) 64 m  (C) 32 m  (D*) 128 m 

Sol. At t = 4 sec,  V = 0 + (4) (4)  = 16 m/sec. 

 At t = 8 sec, V = 16 m/sec. 

 At t = 12 sec, V = 16 – 4 (12 – 8) = 0 

 For 0 to 4 sec   s1 = ½ at2 = ½ (4) (4)2 = 32 m 

 For 4 to 8 sec   s2 = 16 (8 – 4) = 64 m 

 For 8 to 12 sec   s3 = 16 (4) – ½ (4) (4)2 = 32 m 

 So s1 + s2 + s3  = 32 + 64 + 32 = 128 m 

gy%  t = 4 sec ij,  V = 0 + (4) (4)  = 16 m/sec. 

 t = 8 sec ij, V = 16 m/sec. 

 t = 12 sec ij, V = 16 – 4 (12 – 8) = 0 

 0 ls 4 sec ds fy, s1 = ½ at2 = ½ (4) (4)2 = 32 m 

 4 ls 8 sec ds fy,  s2 = 16 (8 – 4) = 64 m 

 8 ls 12 sec ds fy, s3 = 16 (4) – ½ (4) (4)2 = 32 m 

 blfy, s1 + s2 + s3  = 32 + 64 + 32 = 128 m 
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2. P is a point moving with constant speed 10 m/s such that its velocity vector always maintains an angle 
60° with line OP as shown in figure (O is a fixed point in space). The initial distance between O and P is 
100 m. After what time shall P reach O. 

 10 m/s dh fu;r pky ls ,d d.k P bl izdkj xfreku gS fd bldk osx lfn'k js[kk OP ds lkFk lnSo 60º dk 

dks.k cuk, j[krk gSA (ra=k esa O ,d n`<+ (fixed) fcUnq gSA) O o P ds e/; izkjfEHkd nwjh 100 m gSA fdrus  le; ds 

i'pkr~ P, O rd igqapsxkA  

         
 (A) 10 sec.  (B) 15 sec.  (C*) 20 sec.  (D) 20 sec 

Sol.(C)   
 Velocity of approach of P and O is  

 –
dx

dt
  = v cos 60°   = 5 m/s      

 It can be seen that velocity of approach is always constant. 

  P reaches O after = 
100

5
 = 20 sec. 

Sol.   
 P vkSj O ds igq¡pus dk osx  

 –
dx

dt
  = v cos 60°   = 5 m/s 

 ;g ns[kk tk ldrk gS fd igq¡pus dk osx lnSo fu;r gSA   

  P  , O ds ckn igq¡prk gS = 
100

5
 = 20 sec.  

 
3. A particle is moving with constant speed V m/s along the circumference of a circle of radius R meters 

as shown. A, B and C are three points on periphery of the circle and ABC is equilateral. The 
magnitude of average velocity of particle, as it moves from A to C in clockwise sense, will be :  

 fp=kkuqlkj ,d d.k R f=kT;k dh o`Ùk dh ifj/kh ij fu;r pky V m/s ls xfr dj jgk gSA A, B vkSj C o`Ùk dh  

ifj/kh ij rhu fcUnq gS vkSj ABC leckgq f=kHkqt gS vr% A ls C rd nf{k.kkorZ fn'kk esa xfr djrs gq;s d.k ds 

vkSlr osx dk ifjek.k gksxkA     
A v

R

BC

 

 (A) 
3 V

2
  (B) 

3 V

4
  (C) 

3 3 V

2
  (D*) 

3 3 V

4
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Sol. 

A v

R

BC
RR

O
120°

 

 The displacement of particle from A to C will be 
 iFk A ls C rd d.k dk foLFkkiu gksxkA 

  R × 2 cos 30    3 R  

 Time taken in moving from A to C will be 
 iFk A ls C rd xfr esa fy;k x;k le; gksxkA 

 
A to C distance

V

A  C 

V

ls rd r; dh xb Z nwjh

osx 
       

4 R

3V


  

  Vav = 
3 R

4 R
3V


  = 
3 3 V

4
 

 
4. A point moves in a straight line under the retardation a v2 , where ‘a’ is a positive constant and v is 

speed. If the initial speed is u , the distance covered in ' t ' seconds is :    
 ,d d.k eanu a v2 , ds çHkko esa ,d ljy js[kk esa xfr djrk gS] tgka ‘a’ ,d /kukRed fu;rkad gSA ;fn çkjfEHkd 

pky u gS rks ' t ' lSd.M esa r; dh xbZ nwjh gS :   

 (A) a u t    (B) log (a u t)   (C*)
1

a
 log (1 + a u t)  (D) a log (a u t)  

Sol. retardation given by eanu fn;k tkrk gS 

  
dv

dt
 = – av2  

 integrating between proper limits mfpr lhekvksa ds chp lekdyu djus ij 

  –
v

2
u

dv

v   = 
t

0

a dt   or 
1

v
 = at + 

1

u
 

  
dt

dx
 = at + 

1

u
   dx =

u dt

1 aut
 

 integrating between proper limits  
 mfpr lhekvksa ds chp lekdyu djus ij 

   
s

0

dx  =  
t

0

u dt

1 aut     S = 
1

a
  ln (1 + aut) 

5. A particle is projected from the horizontal  x-z plane,  in vertical x-y plane where x-axis is horizontal and 
positive y-axis vertically upwards. The graph of ‘y’ coordinate of the particle v/s time is as shown. The 

range of the particle is 3 m  . Then the speed of the projected particle is :   

 ,d d.k dks {kSfrt x-z lery ls] Å/oZ x-y lery esa ç{ksfir fd;k tkrk gSA tgk¡ x-v{k {kSfrt gS vkSj /kukRed y-

v{k Å/oZ Åij dh vksj gSA d.k dk le; vkSj ‘y’ funsZ'kkad dk xzkQ fn[kk;k x;k gSA d.k dh ijkl 3 m  gSA 

rc d.k dh ç{ksi.k pky gS :  

          

 (A) 3 m/ s   (B) 
403

4
m/s  (C) 2 5 m/s  (D*) 28 m/ s  
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Sol. (D) 
 From graph xzkQ ls 

  uy = tan 60° =  3 m/s 

 Range ijkl R =  x y2u u

g
 or   3  = x2 u 3

g

 
 

   or ux = 5 m/s 

  u = 2 2
x yu u   =  28 m/s 

 

6. A particle is moving in x-y plane along curve y = 
x

2
 and ux = 4 – 2t. The displacement verses time 

graph of the particle would be (where all parameters are in S.I. units)  

 ,d d.k x-y ry esa y =
x

2
  oØ ij rFkk ux = 4 – 2t ds vuqlkj xfr djrk gks rks d.k dk foLFkkiu&le; xzkQ 

gksxk& (;gk¡ lHkh çkapy S.I. bdkbZ esa gS)   

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

Sol. y = 
x

2
 implies that particle moving in a strength line passing through origin. 

 y =  
x

2
 çnf'kZr djrk gS fd d.k ewy fcUnq ls ljy js[kk ds vuqfn'k xfr'khy gSA  

 ux = 4 – 2t    ax = – 2 and rFkk 4x = 4  

 x  = 4x.t +  
1

2
ax. t2 

      = 4t + 
1

2
  × (– 2) × t2 

  x = 4t – t2 

 S  = 
2 2x 4  

 S = 
5

x
2

 

 S =  
5

2
 (4t – t2)  

 
7. A particle starts from the origin at t = 0 and moves in the x-y plane with constant acceleration a which is 

in the y direction. Its equation of motion is y = bx2. The x component of its velocity is : 
 ,d d.k fojke ls ewy fcUnq ls t = 0 ij x-y ry es fu;r Roj.k a (y fn'kk esa) ls xfr 'kq: djrk gSA blds xfr dk 

lehdj.k y = bx2 gSA blds osx dk x–?kVd gksxkA    

 (A) variable ifjorZu'khy (B) 
2a

b
    (C) 

a

2b
   (D*) 

a

2b
 

Sol. y = bx2    

 
dy

dt
 = 2bx. 

dx

dt
    

2

2

d y

dt
   =  

2
dx

2 b
dt

 
 
 

+ 
2

2

d x
2 bx

dt
 

 a = 2bv2 + 0  v = 
a

2b
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8. A particle is projected from the inclined plane at angle 37° with the inclined plane in upward direction 
with speed 10 m/s. The angle of inclined plane with horizontal is 53°. Then the maximum height 
attained by the particle from the incline plane  from the point of projection will be- 

 ,d d.k dks ur ry ls 37° dks.k cukrs gq, urry ds Åij dh vksj 10 m/s pky ls fp=kkuqlkj iz{ksfir fd;k tkrk 

gSA ur ry dk {kSfrt ds lkFk >qdko 53° gSA iz{ksi.k fcUnq ls ur ry ls d.k }kjk izkIr dh xbZ vf/kdre Å¡pkbZ 

gksxh & 

             
 (A*) 3m   (B) 4 m   (C) 5 m   (D) zero  'kwU;  
Sol. (Easy) Maximum height from inclined plane is  
 (Easy) ur ry ls vf/kdre Å¡pkbZ  

   H = 
2 2u (10 sin37 )

2 a 2g cos53








 = 3 m 

 
9. A ship is moving westward with a speed of 10 km/h and a ship B , 100 km south of  A is moving 

northwards with same speed. The time after which the distance between them is shortest and the 

shortest distance are: 
 ,d tgkt A, 10 km/h dh pky ls if'pe dh vksj xfr dj jgk gS rFkk ,d tgkt B, A ls nf{k.k esa 100 km nwjh 

ij fLFkr fcUnq ls leku pky ls mÙkj dh vksj xfr dj jgk gSA og le; ftlds i'pkr~ nksauks ds e/; nwjh U;wure 

gksxh rFkk og U;wure nwjh gksxh &  

 (A) 2h, 100 km   (B*) 5h, 50 2 km   (C) 5 2 h , 50 km  (D) 10 2 h  , 50 2 km  

Sol.  

V
=10

  2
 km

/h

BA

N

E
DA

B

100km 45°
C

 

 minimum separation U;wure~ nwjh = 
100

AC 50 2 km
2

     

 min
BA

BC 100 / 2
t 5h

V 10 2
    
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10. A man standing on a truck which moves with a constant horizontal acceleration a (= 10 m/s2) when 

speed of the truck is 10 m/s. The man throws a ball with velocity 5 2 m/s  with respect to truck. In the 
direction shown in the diagram. Find the displacement of ball in meters in one second observed as 
obsered by the man. (g = 10 m/s2)        

 ,d O;fDr Vªd ij [kM+k gSA ;g Vªd fu;r {kSfrt Roj.k a (= 10 m/s2) ls xfr djrk gS tc Vªd dh pky 10 m/s 

gSA O;fDr Vªd ds lkis{k ,d xsan dks 5 2  ds osx ls Qsadrk gSA fn'kk fp=k esa çnf'kZr gSA O;fDr }kjk çsf{kr xsan dk 

O;fDr ds lkis{k ,d lSd.M esa foLFkkiu Kkr djksA (g = 10 m/s2)  
 

     
 (A) 20 m  (B) 10 m  (C) 5 m   (D*) zero 
Ans. (Zero) 
Sol.  

 
 w.r.t. man O;fDr ds lkis{k 

 S = ut + 
1

2
at2 

  = 5 2  × 1 +  21
( 10 2) 1

2
  = 0.  

11. A frame of reference F2 moves with velocity v


 with respect to another frame F1. When an object is 

observed from both frames, its velocity is found to be 1v


  in F1 and  2v


 in F2. Then,  2v


 is given by :   

 ,d funsZ'k rU=k F2 vU; funsZ'k ra=k F1 ds lkis{k  v


 osx ls xfr djrk gSA tc ,d oLrq dks nksauksa funsZ'k ra=kksa ls 

ns[kk tkrk gS] bldk osx F1 esa 1v


 rFkk F2 esa  2v


 çkIr gksrk gS rc  2v


 fuEu çdkj fn;k tk;sxk &  

 (A)  1v v
 

   (B*) 1v v
 

   (C) 1v v
 

   (D) 1

1

1

v
| v v |

| v |



 

  

Sol.  
0,2 0,1 2,1v v v

  
   2 1v v v

  

    

12. An object moves in front of a fixed plane mirror. The velocity of the image of the object is  
 ,d fcEc ,d fLFkj lery niZ.k ds lkeus xfr djrk gSA fcEc ds izfrfcEc dk osx &  
 (A) Equal in the magnitude and in the direction to that of the object.   
 (B) Equal in the magnitude and opposite in direction to that of the object. 
 (C) Equal in the magnitude and the direction will be either same or opposite to that of the object. 
 (D*) Equal in magnitude and makes any angle with that of the object depending on direction of motion 

of the object. 
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 (A) fcEc ds osx ds ifjek.k vkSj fn'kk ds leku gSA      

 (B) fcEc ds osx ds ifjek.k ds leku gS vkSj fn'kk ds foijhr gSA 

 (C) fcEc ds osx ds ifjek.k ds leku gS vkSj fn'kk ;k rks mlds ¼fcEc ds½ leku gksxh ;k mlds ¼fcEc ds½ foijhr 

gksxhA 

 (D*) fcEc ds osx ds ifjek.k ds leku gS vkSj bldh fn'kk fcEc ds lkFk ,slk dksbZ Hkh dks.k cukrh gS tks fcEc dh 

xfr dh fn'kk ij fuHkZj djrh gSA 
Sol. When object moves normal to the mirror, image velocity will be opposite to it. When object moves 

parallel to the mirror, image velocity will be in the same direction. 
 tc oLrq niZ.k ds yEcor~ xfr djrh gS] izfrfcEc dk osx blds yEcor~ gksxk tc oLrq niZ.k ds lekUrj xfr djrh 

gS rks izfrfcEc dk osx mlh leku fn'kk esa gksxkA 
 
13. In the figure shown. A particle ‘P’ moves with velocity 10 m/s towards the intersection point ‘O’ of the 

plane mirror kept at right angle to each other. 1 and 2 are the images formed due to direct reflection 
from m1 and m2 respectively. In the position shown, the relative speed of 1 w.r. to 2 will be :  

 fp=kkuqlkj ,d d.k ‘P’ nks yEcor~ j[ks lery niZ.k ds izfrPNsnu fcUnq O dh rjQ 10 m/s ds osx ls xfr dj jgk 

gSA 1 rFkk 2 niZ.k m1 rFkk m2 ls lh/ks ijkorZu ls cuk d.k dk izfrfcEc gSA fn[kkbZ xbZ fLFkfr ds fy, 1 dh 2 ds 

lkis{k pky D;k gksxh :   

      

 (A*) 20 m/s   (B) 12 m/s  (C) 10 2 m/s  (D) 16 m/s 

Hint :   

 The image will move as shown in the figure. It is very clear from the figure that the required answer is 
20 m/s Ans. 

 izfrfcEc fp=k esa crk;s vuqlkj xfr djrk gSA  fp=k esa n'kkZ;s vuqlkj ;g Li"V gS fd mÙkj 20 m/s gSA 
 
14. A converging mirror forms real image of object AB on screen. Now a hole is made on mirror just in front 

of point B, Select correct alternative :  
 ,d vfHklkjh niZ.k fcEc AB dk insZ ij okLrfod çfrfcEc cukrk gSA vc niZ.k esa fcUnq B ds Bhd lkeus ,d fNnz 

fd;k tkrk gSA lgh fodYi dk p;u dhft, &    
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 (A) Image of point B will be absent on screen 
 (B) Image of point B will be slightly below the previous position in screen. 
 (C) Image of point B will be just above the previous position in screen. 
 (D*) Image of point B will be at the same place where it was formed earlier 
 (E) Two images of point B will be formed 
 (A) insZ ij fcUnq B dk çfrfcEc vuqifLFkr gksxkA 

 (B) insZ ij fcUnq B dk çfrfcEc igys okyh fLFkfr ls gYdk lk uhps cusxkA 

 (C) insZ ij fcUnq B dk çfrfcEc igys okyh fLFkfr ls Bhd Åij cusxkA 

 (D*) insZ ij fcUnq B dk çfrfcEc leku LFkku ij gh cusxk tgk¡ ;g igys cu jgk FkkA 

 (E) insZ ij fcUnq B ds nks çfrfcEc cusaxsA 
 
15. Angle of incidence of the incident ray for which reflected ray intersect perpendiculaly the principal axis.  
 vkifrr fdj.k ds fy, vkiru dks.k dk eku ftlds fy, ijkofrZr fdj.k eq[; v{k dks yEcor~ izfrPNsn djrh gS] 

gksxk  

    

i

C

      
 (A) 0°   (B) 30°   (C*) 45°   (D) 60° 

Sol. 

i

C
i

i

A

B

 
 In the figure i + i = 90° 
  i = 45° 
 
16. An infinitely long rectangular strip is placed on principal axis of a concave mirror as shown in figure. 

One end of the strip coincides with centre of curvature as shown. The height of rectangular strip is very 
small in comparison to focal length of the mirror. Then the shape of image of strip formed by concave 
mirror is        

 ,d vuUr :i ls yEch vk;rkdkj iêh dks vory niZ.k ds eq[; v{k ij fp=kkuqlkj j[kk tkrk gSA bl iêh dk ,d 

fljk fp=kkuqlkj oØrk dsUnz ls lEikrh gSA niZ.k dh Qksdl yEckbZ dh rqyuk esa vk;rkdkj iêh dh Å¡pkbZ cgqr de 

gSA rks vory niZ.k }kjk cus iêh ds izfrfcEc dh vkd`fr gksxh &   

F C

 
 (A) Rectangle  (B) Trapezium  (C*) Triangle  (D) Square 
 (A) vk;r  (B) leyEc prqHkZt (C*) f=kHkqtkdkj  (D) oxZ 
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Sol. Draw an incident ray along the top side of rectangular strip,which happens to be parallel to the principal 

axis. After reflection this ray passes through focus. Hence image of all points (for e.g. O1, O2, O3, .......) 

on top side of the strip lie on this reflected ray (at I1, I2, I3, .......) in between focus and centre of 

curvature. Thus the image of this strip is a triangle as shown in figure 
 bl vk;rkdkj ifêdk ds lcls Åijh lrg ds vuqfn'k ,d vkifrr fdj.k eq[; v{k ds lekUrj vkrh gqbZ niZ.k ls 

Vdjkrh gSA ijkorZu ds ckj fdj.k Qksdl ls tk;sxhA vr% lHkh fcUnqvksa (vFkkZr O1, O2, O3, ......) tks fd ifêdk ds 

Åijh lrg ij gS muds izfrfcEc (I1, I2, I3, .......) ijkofrZr fdj.k ij gksaxs rFkk ;s izfrfcEc oØrk dsUnz o Qksdl ds 

e/; gksaxs vr% ifêdk dk izfrfcEc fp=kkuqlkj f=kHkqt gksxkA 

F
C

O1 O2 O3

I1
I2

I3

I

 
 

17. A driving mirror on a car is never concave because :       
 pyrh dkj ds fy;s dHkh Hkh vory niZ.k dk mi;ksx ugh djrs D;ksfd   
 (A*) its field of view is too small   
 (B) the image would be inverted 
 (C) the image would be virtual and therefore useless for the driver 
 (D) only a plane mirror forms true images. 
 (A*) bldk n'̀; {ks=k cgqr de gksrk gSA   

 (B) izfrfcEc mYVk gksxk 

 (C) izfrfcEc vkHkklh gksxk blfy;s pkyd ds fy;s cjkcj gS  

 (D) flQZ lery niZ.k lgh izfrfcEc cukrk gS 

 
18. A plane mirror is made of glass slab (n = 1.5) 2.5 cm thick and silvered on back. A point object is placed 

5 cm in front of the unsilvered face of the mirror. The position of final image is :   
 2.5 cm (n = 1.5) eksVkbZ dh dk¡p dh ifêdk ls bldks ihNs dh rjQ iksfy'k dj fp=kkuqlkj ,d lery niZ.k cukrs 

gSA fcuk iksfy'k okyh lrg ds lkeus 5 cm nwjh ij ,d oLrq j[kh gSA vfUre çfrfcEc dh fLFkfr gSA  
 (A) 12 cm from unsilured face   (B) 14.6 cm from unsilvered face 
 (C) 5.67 cm from unsilvered face   (D*) 8.33 cm from unsilvered face 
 (A) fcuk iksfy'k dh lrg ls 12 cm nwjh ij   (B) fcuk iksfy'k dh lrg ls 14.6 cm nwjh ij 

 (C) fcuk iksfy'k dh lrg ls 5.67 cm nwjh ij  (D*) fcuk iksfy'k dh lrg ls 8.33 cm nwjh ij 

Sol.  

 Let 1, 2 and 3 be the image formed by : 
 ekuk 1, 2 rFkk 3 fuEu }kjk cuk;s x;s çfrfcEc gS : 
 (i) Refraction from ABC  ABC lrg ls viorZu }kjk 

 (ii) Reflection from DEF and DEF lrg ls ijkorZu }kjk 

 (iii) Again refraction from ABC nqckjk ABC lrg ls viorZu }kjk 

 then rks B1 = 5n = 7.5 cm 

 Now vc E1 = 7.5 + 2.5 = 10 cm 

 Now vc B2 = 10 + 2.5 = 12.5 cm 

 BI3 = 
12.5

n
 =  

12.5

1.5
= 8.33 cm. 
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19. In the figure shown 
sin i

sin r
 is equal to:     

 fn[kk;s x;s fp=k esa  
sin i

sin r
cjkcj gS :    

       

 (A) 
2
2

3 1


 

    (B*) 3

1




     (C) 3 1
2
2

 


     (D) none of these 

 
20. A bird is flying up at angle sin1 (3/5) with the horizontal. A fish in a pond looks at that bird. When it is 

vertically above the fish. The angle at which the bird appears to fly (to the fish) is: [ nwater = 4/3 ]   
 ,d fpfM+;k¡ {kSfrt ls sin1 (3/5) ds dks.k ij mM+ jgh gSSA tc ;g fdlh rkykc dh eNyh ds m/okZ/kj mij gksrh gS 

rks eNyh fpfM+;k¡ dks ns[krh gSA eNyh dks fpfM+;k fdl dks.k ij mM+rh gqbZ fn[kkbZ iMs+xhA  

 (A) sin1 (3/5)  (B) sin1 (4/5)  (C*) 45º  (D) sin1 (9/16) 

Sol. 

= sin-1(3/5)

vx(real)

vvy(real)

 
 Let y-axis be vertically upwards and x-axis be horizontal.   
 ;fn y-v{k m/okZ/kj Åij dh rjQ vkSj x-v{k {kSfrt gSA  

  Vy (app.) ¼vkHkklh½ = yV (real)

1 
  

yV ( )

1 
  

okLrfod
 

  Vx (app.) ¼vkHkklh½ = Vx (real) (okLrfod)     

  tan  = y

x

V (app) 4
tan

V (app) 3
   = 

4 3
1

3 4
   

21. In the figure shown a slab of refractive index 
3

2
 is moved towards a stationary observer. A point ‘O’ is 

observed by the observer with the help of paraxial rays through the slab. Both ‘O’ and observer lie in 
air. The velocity with which the image will move is   

 fp=k esa n'kkZ, vuqlkj 
3

2
  viorZukad okyh ,d ifV~Vdk ,d fLFkj izs{kd dh vksj xfr djrh gSA ,d fcUnq ‘O’ dks 

izs{kd }kjk ifêdk ls ikfjr lekukUrj fdj.kksa (paraxial rays) }kjk ns[kk tkrk gSA fcUnq ‘O’ rFkk izs{kd nksuksa gok esa 

mifLFkr gSA og osx ftlls izfrfcEc xfr djrk gS &  

       

 (A) 2 m/s towards left (B) 
4

3
 m/s towards left  (C) 3 m/s towards left  (D*) zero 

 (A) 2 m/s ck¡;ha vksj (B) 
4

3
m/s ck¡;ha vksj  (C) 3 m/s ck¡;ha vksj (D*) 'kwU; 

Hint : The final image formed by slab has a fixed separation from ’O’. 
 ifêdk }kjk cukbZ xbZ vafre izfrfcEc ’O’ ls ,d fuf'pr nwjh j[krk gSA 
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DPPDPP DPP 
DAILY PRACTICE PROBLEMS 

NO. A15 TO A16 
 

DPP  No. : A15 (JEE–Main) 
 Total Marks :  64                Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.16       (3 marks 2 min.)  [48, 32] 
One or more than one options correct type (‘–1’ negative marking)  Q.17 to Q.20     (4 marks 2 min.)  [16, 08] 

ANSWER KEY OF DPP  NO. : A15 
1. (B)  2. (A)  3. (B)  4. (A)  5.  (A)  6. (B)  7. (B)  
8. (A)  9. (C)  10. (C)  11. (B)  12. (A)  13. (A)  14. (D)  
15. (B)  16. (A)  17. (B) (D)  18. (C) 19. (B) (C)  20. (A) (B) 
 
1. A particle is projected up the inclined such that its component of velocity along the incline is 10 m/s. 

Time of flight is 2 sec and maximum height above the incline is 5 m. Then velocity of projection will be: 
 ,d d.k ur ry ij Åij dh vksj bl izdkj iz{ksfir fd;k tkrk gS fd osx dk ur ry dh vksj ?kVd 10 m/s gSA 

mM~M;udky 2 sec rFkk ur ry ij vf/kdre Å¡pkbZ 5 m gS rc iz{ksi.k osx gksxk :   

 (A) 10 m/s  (B*) 10 2 m/s   (C) 5 5 m/s  (D) none of the above mijksDr 

esa ls dksbZ ugha 

Hint. (B) 
 Use the given data in the formulae for projection up the inclined plane.  
 ur ry ij mij dh vksj iz{ksi.k ds fy, lw=k esa fn, x;s vkadM+ksa dk mi;ksx djsa    
 
2. A body travels 200 cm in the first two seconds and 220 cm in the next four seconds. What will be the 

velocity at the end of 7 second from start?         
 ,d oLrq igys nks lSd.M esa 200 cm rFkk vxys pkj lSd.M esa 220 cm pyrh gSA xfr izkjEHk gksus ds 7 lsd.M 

i'pkr~ d.k dk osx D;k gksxk \       [Ans. 10 cm s–1] 

 (A*) 10   (B) 20    (C) 30   (D) none mijksDr esa ls dksbZ ugha 

Sol. According to question, iz'ukuqlkj      
   Displacement in 2 s = 200 cm 
   Displacement in 6 s = 200 + 220 = 420 cm 

  2u + 
1

2
 × a × 22 = 200 

  2u + 2a = 200    u + a = 100 ................(i) 

   6u + 
1

2
 × a × 62 = 420 

  6u  + 18a = 420 
  u + 3a = 70     .................(ii) 
 Solving equation, (i) & (ii) 
   u = 115 cm/s, a = – 15 cm/s2 
  v = u + at = 115 – 15 × 7 = 115 – 105 = 10 cm/s. 
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3. The mirror of length L moves horizontally as shown in the figure with a velocity v. The mirror is 
illuminated by a point source of light ‘P’ placed on the ground. The rate at  which the length of the light 
spot on the ground increases is :       

 fp=kkuqlkj L yEckbZ dk ,d niZ.k osx v ls {kSfrt fn'kk esa xfreku gSA niZ.k dks tehu ij j[ks fcUnqor L=kksr 'P' ls 

izdkf'kr fd;k tkrk gSA tehu ij izdkf'kr Hkkx dh yEckbZ esa o`f) dh nj gS  

          
 (A) v    (B*) zero  'kwU;  (C) 2v    (D) 3v  
Sol.  

     

 vA =  
d

dt
 (2vt) = 2v ; vB = 

d

dt
 (2vt + 2L) = 2v 

  vA =  vB 
    length of AB will remain same.  
   AB dh yEckbZ leku jgsxhA 
 
4. Two plane mirrors are inclined to each other at 90º. A ray of light is incident on one mirror and the 

reflected light goes to the other mirror. The ray will undergo a total deviation of :   
 nks lery niZ.k ,d nwljs ls 90º ds dks.k ij j[ks gSa A ,d izdk'k fdj.k ,d niZ.k  ij vkifrr gksrh gS rFkk 

ijkofrZr fdj.k nwljs niZ.k ij tkrh gSA fdj.k dk dqy fopyu gksxk %   
 (A*) 180º  (B) 90º   (C) 45º 
 (D) cannot be found because angle of incidence is not given.  
 Kkr ugha dj ldrs D;ksafd vkiru dks.k ugha fn;k x;k gSA   
Sol.  

i

i'


 

  = 1 + 2
 = (180 – 2i) + (180 – 2i'= 360 – 2(i + i')  

  = 360º – 2 
  = 360º – 2(90º) = 180º . 
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5.  Two rays are incident on a spherical concave mirror of radius R = 5 cm and rays are parallel to a line 
AB which passes through the centre C. The rays are at perpendicular distances 3 cm and 4 cm from AB 
respectively as shown. Find the distance between the points at which these rays intersect the line AB 
after reflection -    

 dsUnz C ls xqtjus okyh js[kk AB ds lekUrj R = 5 cm f=kT;k ds xksyh; vory niZ.k ij nks fdj.ksa vkifrr gSA AB 

js[kk dsUnz C ls xqtjrh gSA ;s fp=kkuqlkj AB ls Øe'k% yEcor~ nwjh 3 cm rFkk 4 cm ij gSA mu fcUnqvksa ds e/; 

nwjh Kkr djks ftu ij ;s fdj.ksa ijkorZu ds i'pkr~ js[kk AB ij feyrh gSA   

      

 (A*) 
25

cm
24

  (B) 
24

cm
25

  (C) zero   'kwU;  (D)  
1

cm
3

 

Sol. 

h1i
i

i

)

F1C

 

 CF1 = 
R

2cosi
=  

2

2 2
1

R

2 R h
 (h1 = 3 cm)               

 CF2 =   
2

2 2
2

R

2 R h
     (h2 = 4 cm)   

 CF2 – CF1 = 
25

24
cm  

 
6. In the figure shown a convex mirror of radius of curvature 20 cm is shown. An object O is placed in front 

of this mirror. Its ray diagram is shown. How many mistakes are there in the ray diagram (AB is its 
principal axis):        

 fp=k esa 20 cm oØrk f=kT;k okyk mÙky niZ.k n'kkZ;k x;k gSA ,d oLrq O niZ.k ds lkeus j[kh tkrh gSA bldk 

fdj.k fp=k n'kkZ;k x;k gSA blds fdj.k fp=k esa fdruh xyfr;ka (AB bldh eq[; v{k gS) gS \  

          
 (A) 3   (B*) 2   (C) 1   (D) 0 
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Sol. Error –   

  

 Error –    
 
7. A ray of light falls on a transparent sphere as shown in figure. If the final ray emerges from the sphere 

parallel to the horizontal diameter, then the refractive index of the sphere is (consider that sphere is 
kept in air) : 

 fp=kkuqlkj ,d izdk'k fdj.k ikjn'khZ xksys ij vkifrr gSA ;fn xksys ls fuxZr vafre fdj.k {kSfrt O;kl ds lekUrj 

gS] rks xksys dk viorZukad gS (xksys dks ok;q esa fLFkr ekfu,) :  

      

 (A) 2    (B*) 3   (C) 
3

2
   (D) 2 

Sol.  

 
 In diagram angle of emergence = 60° 
 fp=k esa fuxZr dks.k = 60° 

   BOC = 60° 
  r + r = 60°  r = 30° 

   = 
sin60

sin30




    = 3  

8. Find the displacement of the ray after it emerges from CD   
fdj.k dk  CD ls fudyus ds i'pkr~ foLFkkiu gS &    

     

 (A*) 2.5 cm  (B) 5 cm  (C) 1 cm  (D)  
13

3
cm 
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Sol. by shell's law Lusy ds fu;e }kjk 2sin30° = 13 sinr     

        1 = 13 sinr  

     sinr= 
1

13
, tanr = 

1

12
 

 So, lateral displacement ikf'oZd foLFkkiu = 
t sin(i r)

cosr


 

 = 
t[sin(i)cosr cos(i)sinr]

cosr


 

 = t[sin i – cos i tanr] 

 = 10[sin 30 – cos 30 × 
1

12
 ] 

 = 
1 3 1

10
2 2 2 3

 
  

  
 = 2.5 cm 

 
9. A mango tree is at the bank of a river and one of the branch of tree extends over the river. A tortoise 

lives in river. A mango falls just above the tortoise. The acceleration of the mango falling from tree 
appearing to the tortoise is (Refractive index of water is 4/3 and the tortoise is stationary)     

 ,d vke dk isM+ unh fdukjs fLFkr gS rFkk bldh ,d 'kk[kk unh ds Åij c<+h gqbZ gSA ,d dNqvk unh esa jgrk gSA 

,d vke dNq,sa ds Bhd Åij fxjrk gSA isM+ ls fxjrs gq, vke dk Roj.k dNq, dks izrhr gksxk& ¼ikuh dk viorZukad 

4/3 gS rFkk dNqvk fLFkj gS½  

 (A) g       (B) 
3g

4
    

 (C*) 
4g

3
      (D) None of these (mijksDr esa ls dksbZ ugh) 

Sol. relxx

1



 xrel = x 

   
2 2

rel
2 2

d x d x

dt dt
    

   arel =  g 
 

10. A ray R1 is incident on the plane surface of the glass slab (kept in air) of refractive index 2  at angle of 
incident equal to the critical angle for this air glass system. The refracted ray R2 undergoes partial 
reflection & refraction at the other surface. The angle between the reflected ray R3 and the refracted ray 
R4 at that surface is:       

 ,d fdj.k R1, 2   viorZukad okyh Xykl ifêdk dh lery lrg ij gok Xykl fudk; ds ØkfUrd dks.k ds 

cjkcj dks.k ij vkifrr gksrh gSA viofrZr fdj.k R2 nwljh lrg ls dqN ijkofrZr o dqN ikjxfer gksrh gSA 

ijkofrZr fdj.k R3 rFkk ikjxfer fdj.k R4 ds e/; bl lrg ij dks.k gS : 

    R4    
 (A) 45º   (B) 135º  (C*) 105º  (D) 75º 
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11. In the figure ABC is the cross section of a right angled prism and BCDE is the cross section of a glass 

slab. The value of  so that light incident normally on the face AB does not cross the face BC is  
(given sin–1 (3/5) = 37º)     

 fp=k esa ABC ledks.k fçTe dk {ks=kQy rFkk BCDE Xykl ifêdk dk {ks=kQy gSA  dk eku ftlds fy, fdj.k  

lrg AB ij yEcor~ vkifrr gks ijUrq lrg BC ls ikj u dj ldsA (fn;k gS sin–1 (3/5) = 37º) 

      
 (A)  37º  (B*) < 37º  (C)  53º  (D) < 53º 

Sol. A = 90 –  
 r2 = A = 90 – > C  

 cos >  sinC = 
6 /5

3 / 2
= 

4

5
    < cos–1 4

5
 = 37° . 

 
 
12. The observer 'O' sees the distance AB as infinitely large. If refractive index of liquid is 1 and that of 

glass is 2, then  1

2




is :     

 çs{kd 'O', nwjh  AB dks vuUr yEck ns[krk gSA ;fn nzo dk viorZukad 1 rFkk dkap dk viorZukad 2, gks rc 1

2




 gS:  

      
 (A*) 2   (B) 1/2   (C) 4   (D) None of these bues ls dksbZ 

ugha 
Sol. Using formula of spherical surface taking 'B' as object   
 xksyh; lrg dk lw=k mi;ksx esa ykus ij tcfd B dks ,d fcEc dh Hkkafr fy;k x;k gSA   

  2 1

( 2 R)

 


 
 =  2 1

R

  


 (R being the radius of the curved surface)  

 2 1

( 2 R)

 


 
  =  2 1

R

  


 (R oØh; lrg dh f=kT;k gS)  

     1

2




 = 2  

 
13. A diverging lens of focal length –10 cm is moving towards right with a velocity 5 m/s.An object ,placed on 

Principal axis is moving towards left with a velocity 3 m/s. The veocity of image at the instant when the 
lateral magification produced is 1/2 is : (All velocities are with respect to ground)     

 (A*) 3 m/s towards right    (B) 3 m/s towards left     (C) 7 m/s towards right     (D) 7 m/s towards left 
 –10 cm Qksdl nwjh dk ,d vilkjh ySUl 5 m/s ds osx ls nka;h vksj xfr dj jgk gSA eq[; v{k ij j[kh ,d oLrq 3 

m/s ds osx ls cka;h vksj xfr dj jgh gS ml {k.k izfrfcEc dk osx tc mRiUu ik'oZ vko/kZu 1/2 gS] gksxk (lHkh osx 

/kjkry ds lkis{k gS) 

 (A*) 3 m/s nka;h vksj  (B) 3 m/s cka;h vksj  (C) 7 m/s nka;h vksj  (D) 7 m/s cka;h vksj  
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Ans.  
2

2

dv v du
.

dt dtu
  (where 

dv

dt
 denotes image speed w.r.t. lens and 

du

dt
  denotes object speed w.r.t. lens) 

 = m2.   
du

dt
 = 

1

4
 .8  = 2   

 Therefore image speed w.r.t. lens is 2 m/s towards left.  
 Therefore image speed w.r.t. ground is 3 m/s towards right. 

 
2

2

dv v du
.

dt dtu
   (tgk¡ 

dv

dt
 ysal ds lkis{k izfrfcEc dh pky crkrh gS vkSj 

du

dt
 ySal ds lkis{k oLrq dh pky crkrh 

gSA 

 m2.   
du

dt
 = 

1

4
 .8  = 2   

 blfy, ysal ds lkis{k izfrfcEc dk osx 2 m/s cka;h rjQ gSA  

 blfy;s /kjkry ds lkis{k izfrfcEc dk osx 3 m/s nka;h rjQ gSA 
 

14. A thin prism of glass is placed in air and water respectively. If ng = 
3

2
  and nw = 

4

3
 , then the deviation 

produced by the prism for a small angle of incidence when placed in air and water separately is : 

 ,d dk¡p dk iryk fizTe Øe'k% ok;q o ty esa j[kk x;k gSA ;fn ng = 
3

2
 rFkk nw = 

4

3
, gS] rks Øe'k% ok;q rFkk 

ty esa j[kus ij fizTe }kjk vYi vkiru dks.kksa ds fy, mRiUu fopyu dk eku gksxk & 
 (A) 9 : 8   (B) 4 : 3   (C) 3 : 4   (D*) 4 : 1 

Sol. a = 
3

1
2

  
 

 × A = 
A

2
 

 W = 
3 / 2

1  A
4 /3

  
 

 = 
A

8
 

 air

water




 = 
4

1
. 

 
15. The focal length of the objective and eyepiece of a microscope are 2 cm and 5 cm respectively. Object 

is placed at 3 cm from objective then find the magnification and lenth of the tube for normal adjustment. 
 ,d lw{ken'khZ ds vfHkn`';d ySUl rFkk vfHkus=k ySUl dh Qksdl nwjh Øe'k% 2 cm rFkk 5 cm gSA oLrq dks vfHkn'̀;d 

ls 3 cm ij j[kk tkrk gSA rc lkekU; la;kstu ds fy, vko/kZu ,oa uyh dh yEckbZ Kkr dhft,A 

 (A) 10, 7 cm  (B*) 10, 11 cm  (C) 10, 7 cm  (D) 12, 55/6 cm 
Sol. Given  fn;k gqvk gS f0 = 2 cm, fe = 5 cm 
 uo = -3, vo = 6 cm   mo = -2      
 for normal adjustment lkekU; la;kstu ds fy,  

 ue = -5 cm, ve = infinity vuUr  me = 5 
 

16. The xz plane separates two media A and B with refractive indices 1 & 2 respectively. A ray of light 

travels from A to B. Its directions in the two media are given by the unit vectors, A
ˆ ˆr a i b j 


 & 

B
ˆ ˆr i j   


 respectively where ˆ ˆi & j  are unit vectors in the x & y directions. Then:     

 ek/;eksa A o B ftuds viorZukad Øe'k% 1 o  2  gS] dksa xz ry vyx djrk gS] ,d fdj.k A ls B esa tkrh gSA 

budh fn'kkvksa dks nksuks ek/;eksa esa Øe'k% fuEu bdkbZ lfn'kksa }kjk O;Dr fd;k tkrk gSA  A
ˆ ˆr a i b j 


 vkSj 

B
ˆ ˆr i j   


  tgk¡ î  vkSj ĵ , x vkSj y fn'kkvksa es bdkbZ lfn'k gS rks  

 (A*) 1a = 2  (B) 1 = 2a   (C) 1b = 2  (D) 1 = 2b 
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17. A particle is projected vertically upwards in vacuum with a speed u.  
 (A)  When it rises to half its maximum height, its speed becomes u/2. 

 (B*)  When it rises to half its maximum height, its speed becomes u / 2 . 
 (C) The time taken to rise to half its maximum height is half the time taken to reach its maximum height. 
 (D*) The time taken to rise to three-fourth of its maximum height is half the time taken to reach its 

maximum height.       
 ,d d.k dks u pky ls fuokZr esa Å/okZ/kj Åij dh vksj iz{ksfir fd;k tkrk gSA  

 (A)  tc ;g vf/kdre Å¡pkbZ ds vk/ks ij igq¡prk gS] rks bldh pky u/2 gksrh gSA  

 (B*) tc ;g vf/kdre Å¡pkbZ ds vk/ks ij igq¡prk gS] rks bldh pky  u / 2  gksrh gSA  

 (C) vf/kdre Å¡pkbZ ds vk/ks rd igq¡pus esa fy;k x;k le;] vf/kdre Å¡pkbZ rd igq¡pus esa fy;s x;s le; dk vk/kk 

gksrk gSA  

 (D*) vf/kdre Å¡pkbZ ds rhu&pkSFkkbZ rd igq¡pus esa fy;k x;k le; vf/kdre Å¡pkbZ rd igq¡pus esa fy;s x;s le; 

dk vkèkk gksrk gSA  

Sol. At maximum height, velocity = 0   (vf/kdre Å¡pkbZ ij] osx = 0) 

  H = 
2u

2g
  &  

 At height (Å¡pkbZ) h = H/2 
  V2 = u2 – 2gh 

  V2 = u2 – 2g. 
2u

4g
 

  V2 =  
2u

2
     V = 

u

2
 

 Time taken to rise to maximum height 
 vf/kdre Å¡pkbZ rd mBus esa fy;k x;k le;   

  T = 
u

g
 

  for height h =
H

2
  (Å¡pkbZ h =

H

2
  ds fy,), t = 

(u u / 2)

g


 = 

( 2 1) u

2g


 

 Time taken to rise to  
3

4
H    = T – time taken to fall down by 

H

4
 

 
3

4
 H Åpk¡bZ rd mBus esa fy;k x;k le; = T –  

H

4
 nwjh fxjus esa fy;k x;k le; 

  = T –
T

2
   = 

T

2
 

 
18. A projectile is thrown with a velocity of 20 m/s at an angle of 60º with the horizontal. After how much 

time the velocity vector will make an angle of 45º with the horizontal (take g = 10 m/s2|) : 

 ,d d.k {kSfrt ls 60° ds dks.k ij 20 m/s ds osx ls QSadk tkrk gSA fdrus le; ckn osx lfn'k {kSfrt ds lkFk 

45º dk dks.k cuk;sxkA (g = 10 m/s2|) :    

 (A) 3  sec  (B)  1/ 3  sec  (C*) ( 3 1)sec  (D*) ( 3 1)sec  

Sol. For  = 45º 
 Vx = Vy 
 Vx = 20 cos 60º = 10 m/s 
 For Vy 
 10 = 20 sin 60º - 10. t 

 t = ( 3 1) sec. 
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19. A ball is projected horizontally from top of a 80 m deep well with velocity 10 m/s. Then particle will fall 
on the bottom at a distance of (all the collisions with the wall are elastic)  

 ,d xsan 80 m xgjs dq,¡ esa Åij ls 10 m/s ds osx ls {kSfrt fn'kk esa iz{ksfir dh tkrh gSA xsan dq,¡ ds ry esa fdruh 

nwjh ij fxjsxh ¼dq,¡ dh nhokjksa ls xsan dh lHkh VDdjsa çR;kFk gS½ :  

     

A B
7m

80m

10m/s

  
 (A) 5 m from A  (B*) 5 m from B  (C*) 2 m from A  (D) 2 m from B   
 (A) A ls 5 m   (B*) B ls 5 m   (C*) A ls 2 m   (D) B ls 2 m  

 

Sol. Total time taken by the ball to reach at bottom  
 ry ij igq¡pus ds fy, xsan }kjk fy;k x;k dqy le; 

 = 
2H 2x80

g 10
 = 4 sec.   

 Let time taken in one collision is t  
 ekuk ,d VDdj esa t le; fy;k tkrk gSA  

 Then  rc t x 10 = 7  
 t = .7 sec.  

 No. of collisions = 
4

.7
 =  

5
5

7
 (5th collisions from wall B)  

 Horizontal distance travelled in between 2 successive collisions = 7 m  

  Horizontal distance travelled in 5/7 part of collisions =
5

x 7
7

 = 5 m   

 Distance from A is 2 m. Ans.    
 

 VDdjksa dh la[;k =
4

.7
  =

5
5

7
   (5oha VDdj B nhokj }kjk)  

 nks Øekxr VDdjksa dschp esa r; dh xbZ {kSfrt nwjh = 7 m  

  VDdj ds 5/7 Hkkx ea  r; dh xbZ {kSfrt nwjh=
5

x 7
7

 = 5 m   

 A ls nwjh 2 m. gSA Ans.    
 
 
20. A particle moves with an initial velocity v0 and retardation v, where v is its velocity at any time t ( is a 

positive constant).      
 ,d d.k çkjfEHkd osx v0 rFkk eanu v  ls xfreku gSA tgk¡ v, t le; ij bldk osx gS ( ,d /kukRed fu;rkad 

gS)& 

 (A*) the particle will cover a total distance of v0/  
 d.k }kjk r; dh dqy nwjh v0/ 
 (B*) the particle will continue to move for a very long time    
 d.k cgqr yEcs le; rd xfreku gksxkA  
 (C) the particle will stop shortly  
 d.k cgqr tYnh :d tk;sxkA  

 (D) the velocity of particle will become v0/2 after time 1/. 
 1/ le; ds ckn d.k dk osx v0/2 gks tk;sxkA  
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Sol. (i)   V
dv

dx
 = – V   (ii)  a = – V 

  dv = – dx   
dv

dt
= – V  

  
0

0

v

dv  = – 
x

0

dx   
0

v

v

dv

v  = – 
t

0

dt  

  – v0 = – x   
0

V
n t

V

 
  

 
  

  x =   0v


  V = V0e–t 

     V = 0
t

V

e
  at t  V = 0. 

    A & B are correct answer 
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   Total Marks :  38               Max. Time : 27 min. 
One or more than one options correct type (‘–1’ negative marking)  Q.1 to Q.2 (4 marks 2 min.)  [08, 04] 
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Match the Following    (no negative marking) Q.10      (8 marks, 6 min.) [08, 06] 
 

ANSWER KEY OF DPP  NO. : A16 
1. (A) (B)  2. (B) (C) (D)  3. (B)  4. (D)  5. (A)  6. (C)   

7. (A)  8. (A)  9. 24 units. 10. (A) p, s; (B) q; (C) r, s; (D) q 
 
1. A person initially at rests throws a ball upward with speed 10m/s at angle 37º with horizontal. He tries to 

catch the ball for this he accelerates just after he throws the ball, with constant acceleration 'a' for 1 sec 

and then continues to run at a constant speed and catches the  ball exactly at the same height he 

throws the ball. Choose the correct option(s) (Use g = 10 m/s2) 

 ,d O;fDr izkjEHk esa fojkekoLFkk esa gS] og ,d xsan {kSfrt ls  37° dks.k ij Åij dh vksj 10 m/s dh pky ls QSadrk 

gSA og xsan dks idM+us dh dksf'k'k djrk gS] ftlds fy, og QSadus ds rqjUr ckn fu;r Roj.k 'a' ls 1 sec ds fy, 

nkSM+rk gS ,oa rc fu;r pky ls yxkrkj nkSM+rk gS ,oa xsan dks QSadus dh leku Å¡pkbZ ij xsan dks idM+ ysrk gSA 

lgh fodYi@fodYiksa dk p;u dhft,A (g = 10 m/s2 ysoas) 
 (A*) Acceleration (a) of person is approx 13.7 m/s2    

(B*) Constant speed (V) of person is approx 13.7 m/s    

(C) Acceleration (a) of person is 15.2 m/s2    

(D) Speed (V) of person is 23 m/s 

(A*) O;fDr dk Roj.k (a) yxHkx 13.7 m/s2 gSA    

(B*) O;fDr dh fu;r pky (V) yxHkx 13.7 m/s gSA    

(C) O;fDr dk Roj.k (a) yxHkx 15.2 m/s2 gSA    

(D) O;fDr dh fu;r pky (V) yxHkx 23 m/s gSA 
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Sol.  

 

37º 

10 m/s 

t = 1 sec 
0.2 sec 

V a 

 

 Time of flight mM~M;u dky  (T) = 
2(10)sin37º

10
 = 1.2 sec. 

 R = 
210 sin2(37º )

10
 = 9.6 m 

 Now vc 

 
1

2
a(1)2 + v(0.2) = 9.6 

 0.5 a + 0.2V = 9.6  …….(i) 
 Also ,oa 
  V = u + at 
  V = 0 + a(1) = a  ……..(ii) 
 From (i) and (ii) ; (i) o (ii) ls ; 

  V = a = 
96

7
   13.7 

 
2. A light ray passes through a prism with an apex angle 30° as shown in figure. Incident medium is air. 

Critical angle for air prism interface is 42º. As angle 'i' increases from zero to 90º in anti clock wise 
sense, angle of emergence changes. Which of following options is/are correct, when i = 90º.  
[Given sin 42º   0.670 ; sin 12º  0.21 ; sin 18º   0.313   

 30° fizTe dks.k ds ,d fizTe ij ,d izdk'k fdj.k fp=kkuqlkj vkifrr gksrh gSA vkiru ek/;e ok;q gSA fizTe ds 

vUrjkì"B ds fy, ok;q esa ØkfUrd dks.k 42º gSA tSlkfd vkiru dks.k 'i' okekorZ fn'kk esa 'kwU; ls 90º rd c<+k;k 

tkrk gS] rks fuxZr dks.k ifjofrZr gksrk gSA fuEu esa ls dkSulk@dkSuls fodYi lgh gS] tc i = 90º gSA [fn;k gqvk gS 
sin 42º   0.670 ; sin 12º  0.21 ; sin 18º   0.313] 

    

 

30º 

A 

i 

B C  
 (A) Emergent  ray will bent towards base of prism.    
 (B*) Emergent  ray will bent  away from base of prism.  

(C*) Deviation produced by prism is 42º in clockwise sense   
(D*) Angle of emergence will be 18º 
(A) fuxZr fdj.k fizTe ds vk/kkj dh vksj eqM+sxhA  

 (B*) fuxZr fdj.k fizTe ds vk/kkj ls nwj dh vksj eqM+sxhA 

(C*) fizTe }kjk mRiUu fopyu 42º nf{k.kkorZ fn'kk esa gSA  

(D*) fuxZr dks.k 18º gksxkA 
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Sol.  
 

30º 

e 

r2 

r1 

 

 
1

sin90º

sinr
 =  = 

1

sin42º
 r1 = 42º 

 Using trigonometry f=kdks.kferh ds mi;ksx ls : r2 = 42º – 30º = 12º 

 Now vc 2sinr

sine
 = 

1


  

sin12º

sine
 = sin 42º  

 e = 18º 

  = (90º – 42º) – (–12 + 18º) = 42º clockwise nf{k.kkorZ 

 
COMPREHENSION        
 A point object is placed on principal axis of a concave mirror ( of focal length 15 cm) at a distance  

u = 61 cm from pole. A slab of thickness t = 3 cm and refractive index  = 1.5 is placed with two sides 
perpendicular to principal axis, such that its nearest face is x0 cm from pole. The final image of object is 
to be considered after refraction by slab, reflection by mirror and final refraction by slab.   

 ,d fcUnq oLrq dks vory niZ.k ¼ftldh Qksdl f=kT;k 15 cm gS½ ds lkeus eq[; v{k ij /kzqo (pole) ls u = 61 cm 

dh nwjh ij j[kk tkrk gSA ,d ifêdk ftldh eksVkbZ t = 3 cm gS rFkk viorZukad  = 1.5 gS] dks eq[; v{k ij 

fp=kkuqlkj j[kk tkrk gSA bldh nksuksa lrgs eq[; v{k ds yEcor~ gS rFkk /kzqo ls utnhd okyh lrg dh nwjh x0 cm 

gSA igys ifêdk ls viorZu] fQj niZ.k ls ijkorZu] fQj ifêdk ls vfUre viorZu ds ckn cus oLrq ds izfrfcEc dks] 

oLrq dk vfUre izfrfcEc dgsaxsA  

 

x0

f=15cm 

t=3cm =1.5

object

     

x0

f=15cm 

t=3cm =1.5

oLrq

 
3. If x0 = 30 cm, then the distance of final image from pole is 
 vfUre izfrfcEc dh /kzqo ls nwjh gksxh ;fn x0 = 30 cm  
 (A) 19   (B*) 21   (C) 23    (D) 24 
 
4. If the slab is shifted parallel to itself by 3 cm then the final image  
 ;fn ifêdk dks vius lekUrj gh 3 cm foLFkkfir fd;k tk,s rks vfUre izfrfcEc 
 (A) shifts towards left    (B) shifts towards right 
 (C) may shifts towards left or right  (D*) does not shift 
 (A) ck;ha rjQ foLFkkfir gksxkA   (B) nk;ha rjQ foLFkkfir gksxkA 

 (C) nk;ha ;k ck;ha rjQ foLFkkfir gks ldrk gSA (D*) foLFkkfir ugh gksxkA 
 
5. If x0 = 30 cm and the object is given velocity 18 m/s towards left then the speed of image at that instant 

is  
 ;fn x0 = 30 cm rFkk oLrq dks 18 m/s ls ck;ha rjQ osx fn;k tkrk gS rc ml {k.k izfrfcEc dh pky gksxhA 
 (A*) 2 m/s  (B) 6 m/s  (C) 9 m/s   (D) 162 m/s 
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Sol. 3 to 5 

 The shift due to slab is  
1 1

t 1 3 1
1.5

           
= 1cm towards left. Hence the object appears to mirror 

at a distance 61 – 1 = 60 cm. 

 From mirror formula  
1 1 1

v u f
  we get v =20 cm. 

 ifêdk ds dkj.k foLFkkiu 
1 1

t 1 3 1
1.5

           
= 1cm cka;h rjQ gksxkA vr% oLrq dh nwjh] niZ.k dks  61 – 1 = 

60 cm izrhr gksxh 

 niZ.k lw=k ls  
1 1 1

v u f
   ge ikrs gS v = 20 cm. 

   

x0

f=15cm 

t=3cm  

=1.5

object

1cm

1cm I

 
  Hence the mirror forms the image at v = 20 cms towards right. The slab again causes a shift of 1cm 

towards right. hence the final image is formed at a distance of 21 cm from pole. 
 Shifting of slab towards left does no cause any change to position of final image . 
 The slab only causes apparent shift, but does not cause any change to velocity of image. Hence the 

velocity of image is only due to mirror. The object appears at a distance u= 60 cm from mirror and 
mirror forms its image at v=20 cm. Hence the velocity of image is 

 =
2

v

u

  
 

 × velocity of object=
2

20
18

60

   
 

 = 2 m/s towards right 

 vrT niZ.k izfrfcEc dk v = 20 cms ij nka;h rjQ cukrk gSA ifêdk fQj ls 1cm dk foLFkkiu nka;h vksj djrh gSA 

vr% vfUre izfrfcEc /kzqo ls 21 cm dh nwjh ij curk gSA 

 ifêdk dk cka;h rjQ foLFkkiu ds dkj.k vfUre izfrfcEc dh fLFkfr esa dksbZ ifjorZu ugha gksrk gSA 

 ifêdk ds dkj.k vkHkklh foLFkkiu gksrk gS ijUrq izfrfcEc ds osx esa dksbZ ifjorZu ugha gksrk gSA vr% izfrfcEc dk osx 

dsoy niZ.k ds dkj.k gSA oLrq u =  60 cm ij niZ.k ls nwjh ij izrhr gksrh gS rFkk niZ.k bldk izfrfcEc v = 20 cm 

cukrk gS vr% izfrfcEc dk osx  

 =
2

v

u

  
 

 × oLrq dk osx = 
2

20
18

60

   
 

= 2 m/s nk;ha rjQ 

 

COMPREHENSION       
 A glass prism with a refracting angle of 600 has a refractive index 1.52 for red and 1.6 for violet light.  

A parallel beam of white light is incident on one face at an angle of incidence, which gives minimum 
deviation for red light. Find :      

 [Use: sin (50º) = 0.760; sin (31.6º) = 0.520 ; sin (28.4º) = 0.475; sin (56º) = 0.832 ;  = 22/7] 
 600 viorZu dks.k okys ,d dkap ds fizTe dk yky izdk'k ds fy, viorZukad 1.52 rFkk cSxuh izdk'k ds fy, 1.6 gSA 

'osr izdk'k dk ,d lekUrj iaqt ,d Qyd ij vkiru dks.k ij vkifrr gksrk gS] tks yky izdk'k ds fy, U;wure 

fopyu nsrk gSA Kkr djksa   
 [Use: sin (50º) = 0.760; sin (31.6º) = 0.520 ; sin (28.4º) = 0.475; sin (56º) = 0.832 ;  = 22/7] 
 
6. The angle of incidence at the prism is :      

 fizTe dk vkiru dks.k gksxk 
 (A) 30º   (B) 40º   (C*) 50º   (D) 60º  
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Sol.     

   
   µR = 1.52 
   µv = 1.6 
 Minimum deviation condition for red is r = 30°    (1) sin i = (1.52) sin30° 
      i = 50º,  R = (50º) 2 – 60°     = 40° 
 

7. The angular width of the spectrum is :  
 LisDVªe dh dks.kh; pkSMkbZ gksxh   
 (A*) 6º   (B) 4.8º   (C) 9.6º   (D) 12º 
Sol.  For violet light   
  (1) sin 50° = (1.6) sin r 
   r = 28.4° 
   r = 31.6° (  r + r = A ) 
  (1) sin e = (1.6) sin 31.6° 
   e = 56°,    v = i + e – A = 50º + 56° – 60° 
         = 46° 
    angular width = v – R       =  6° 
 
8. The length of the spectrum if it is focussed on a screen by a lens of focal length 100 cm is :  
 LisDVªe dh yEckbZ ;fn bls 100 cm Qksdl nwjh okys yasl }kjk insZ ij Qksdflr fd;k tkrk gSA  

 (A*) 
10

cm
3


  (B) 

10
m

3


   (C) 

5
cm

3


  (D)  

5
m

3


 

Sol. if   = 100 × 6 × 
180


cm = 

10
cm

3


 

9. The position of a particle moving rectilinearly is given by x = t3 – 3t2 – 10. Find the distance travelled by 
the particle in the first 4 seconds starting from t = 0.  

 ljy js[kh; xfr djrs gq, d.k dh fLFkfr x = t3 – 3t2 – 10 ls nh tkrh gSA t = 0 ls çkjEHk Kkr djrs gq, izFke 4 

lSd.M esa d.k }kjk r; dh xbZ nwjh Kkr djksA      
Sol.   

 

t = 0 sec.t = 2 sec. t = 4 sec.

 
  x = t3 – 3t2 – 10 

   = 
dx

dt
 = 3t2 – 6t 

  v = 0 ; gives  
  t = 0  &  t = 2 sec. 
 Velocity will become zero at t = 2 sec., so particle will change direction after t = 2 sec. 
 t = 2 sec. ij osx 'kwU; gks tkrk gS vr% t = 2 sec. ij d.k viuh fn'kk dks cnyrk gSA 

  At t = 0 ij 
  x(0 sec) = – 10 
 At t = 2 sec. ij   
  x(2 sec) = 23 – 3(2)2 – 10 
 = 8 – 12 – 10 =  – 14 
 At t = 4 sec. ij 
  x(4 sec) = 43 – 3(4)2 – 10 
  = 64 – 48 – 10 = 6 
 Distance travelled r; nwjh  = x1 + x2 = |– 14 – (–10)| + |6 – (–14)| = 4 + 20 = 24 

 Ans. Distance Travelled = 24 units. r; nwjh = 24 units. 
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10. Match the Column if deviation in the Column–II is the magnitude of total deviation (between incident ray 
and finally refracted or reflected ray) to lie between 0º and 180º. Here n represents refractive index of 
medium.  

 dkWye dk feyku dhft, ;fn dkWye–II esa fopyu dqy fopyu dk ifjek.k gS tksfd vkifrr fdj.k rFkk varr% 

viofrZr ;k ijkofrZr çdk'k fdj.k ds e/; fy;k x;k gSA ;g 0º rFkk 180º ds chp gSA ;gk¡ n ek/;e ds viorZukad 

dks n'kkZrk gSA  
   Column–I     Column–II 

 (A)  (p) deviation in the light ray is greater than 90º  

 (B)  (q) deviation in the light ray is less than 90º  

 (C)  (r)  deviation in the light ray is equal to 90° 

 

 (D)   

(s)Speed of finally reflected or refracted light is 
same as speed of incident light. 
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   dkWye–I      dkWye–II 

 (A)  (p) çdk'k fdj.k dk fopyu 90º ls vf/kd gksxkA 
 

 (B)   (q) çdk'k fdj.k dk fopyu 90º ls de gksxkA 

 (C)   (r)  çdk'k fdj.k dk fopyu 90º gksxkA 
 
 

 (D)  (s) vUrr% ijkofrZr vFkok viofrZr çdk'k fdj.k dh pky 

      vkifrr çdk'k fdj.k dh pky ds leku gksxhA  
 Ans. (A) p, s; (B) q; (C) r, s; (D) q 

Sol. C = sin–1 
1

2/1

 
 
 

 = 30° 

 for i = 37 ds fy,,  TR  iq.kZ vkarfjd ijkorZu  so vr%,  =  – 2 (37°) = 104° 

  i = 25, Refraction viorZu  <  
2


– C 

  i = 45°,  TR iq.kZ vkarfjd ijkorZu so vr% ,   =  – 2
4

 
 
 

  = 90° 

 By applying snells law for prism :  fçTe ds fy, LuSy fu;e ls 
   i = 90 
   r1  = 30 
   r2 = 30 
   e = 45 
   = 90 + 45 – 60 = 75° 
 

 


