
CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 1 

 
 MUMBAI / AKOLA / DELHI / KOLKATA / GHAZIABAD / NASHIK / GOA / BOKARO / PUNE 

IIT – JEE: 2022     TW TEST (MAIN)    DATE: 27/09/20 

                 TOPIC: KINEMATICS – I & II     

 
Solution 

 
1. (D) 
 Area under acceleration-time graph gives change in velocity  

 Hence, total

4 4
4 1

2
A


    

              8 4   
  4f iV V   

  3 4fV    

  7 m sfV   

 
2. (B) 

The velocity triangle is drawn in the adjacent figure: AP 


velocity of river water, PQ 


 velocity of 

swimmer with respect to water, and AQ


 the resultant. For 
maximum   (i.e., for minimum drift) AQ will be tangent to the 

circle of all possible choices for PQ


  

 
4

sin
5

   

 
4

tan
3

    

 3kmx   
 
3. (A) 
 0, sinx xu a    

 20yu   m/s, cosya g   

  
 Let time of flight is T  

  21

2y y ys u T a T   
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   o 21
0 20 10sin 37

2
T T   

  24 20T T  
  5T s   

 Range, 21

2x x xR s u T a T    
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2 5xs
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4. (A) 
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5. (B) 
 o osin 30 cos30yv v g t   

 
o

o

sin 30 1 1
sec

cos30 3 3

v v
t

g g
    

  
 
6. (D) 
 Consider O is point of projection. 
 OA Path: 

  
2 2

2u 3u
u 2g OA OA

2 8g
      
 

 

 OB Path: 

  
2 2

2u 4u
u 2g OB OB

3 9g
      
 

 

 OC Path: 

  
2 2

2u 15u
u 2g OC OC

4 32g
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 The distance, AB = OB – OA = 
25 u

72 g
 

 The distance, BC = OC – OB = 
27 u

288 g
 

 Therefore, 
AB 20

BC 7
  

 
7. (C) 
 Time taken by abll to go from A to B  

  
4

2
2

s   

  
 Let velocity of ball at A is Av  

 Using v u at   
     0 10 2Av   

  20 m sAv   

 Using 2 2 2v u as   
  20 2Av gh   

   2
0 20 2 10 h     

  20h m  
 Thus, maximum height reached by the ball,  
  25 20 45s m m m    
 Using 2 2 2v u as    
  20 2 10 45u     
  2 900u   
 
8. (D) 
 Velocity of particle is  
  2v x x   

  
dv dv

a v
dt dx

   

     2 2d
a x x x x

dx
     

    2 2 1a x x x    

    2

2
2 2 2 2 1

x m
a
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  6 5a     
  30a   m/s2 
9. (A) 
 Using v u at   
  0v an   
  v an  

     ..... 1
v

a
n

  

 Distance travelled in n seconds  

  21

2ns un an   

  21
0

2n

v
s n

n
    
 

 

   1
..... 2

2ns vn  

 Distance travelled in (n – 3) seconds,  

     2

3

1
3 3

2ns u n a n      

   2
3

1
0 9 6

2n

v
s n n

n
     
 

 

   2
3 6 9

2n

v
s n n

n     

 Displacement of body in last 3 seconds 3n ns s    

   21
6 9

2 2

v
s vn n n

n
     

  
6 9

2 2 2 2

vn vn v v
s

n
     

   6 9
2

v
s n

n
   

 
10. (D) 
 We have,   
  32 4a v   

  32 4
dv

v
dt

   

  
32 4

dv
dt

v



 

 Integrating both sides, we get  

  
ln 2

4 032 4

v dv
dt

v


   

   
4

1
ln 32 4 ln 2 0

4

v
v       

  
32 4 1

ln ln
16 16

v      
   

 

  32 4 1v   
  4 31v   

  
31

4
v   
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11. (D) 

After 120s from start of its journey, the directio of rocket is reversed. So, the rocket has reached its 
maximum height at 120 s 
Area under velocty-time graph from 0 to 120s is the maximum height reched by rocket  

   Area under curve    1
120 0 1000 0

2
A       

   
1

120 1000
2

    

   60000 m  
   60 km  
 
12. (B) 
 Initial velocity, 9m su   
 Acceleration, a = –2 m/s2 
 Let body comes to rest at time ' 't   
   0 9 2t   
  4.5st   

  
 Velocity of body at A,  
    9 2 4Av    

       1 m s  

 Using 2 2 2v u as   
   20 2A ABv a s   

      2
0 1 2 2 ABs   

  0.25 mABs   

 Similarly, 0.25 mBAs   

   Distance covered by particle in fifth second of its motion,  
  0.25m 0.25m 0.5 mAB BAs s s      

 
13. (B) 
 Let they cross each other at ' 't   

   

 For ball A,  21
... 1

2
x gt  
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 For ball B,  21
100 50 ... 2

2
x t gt    

 From (1) and (2), we get  

  2 21 1
100 50

2 2
gt t gt    

  2t s  
 Alternatively: Solve using relative speed of one ball with respect to other. 

    
100

2
50

t s     

 
14. (C) 

  

 Time taken to fall down is 
 

2

2 1960 m2h
t 20 sec

g 9.8 m/s
    

 From figure, 
       

x

5
600  m/s 20 s

600 km/h 20 su tx 18
tan

h h 1960 m 1960 m


 
 
      

             
tan 1.7

60





 

 

 
15. (C) 

  

   0.4
sin ..... 1mv t

   

   0.4
cos ..... 2m rv v

t
    

 From (1) and (2),  
  sin cosm m rv v v    

  5sin 5cos 1     

  25 1 cos 5cos 1     
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   2 225 1 cos 25cos 1 10cos       

                         250cos 10cos 24      

                
3 4

cos ,
5 5

    

                      o53   
 
16. (B) 
 Velocity of car w.r.t. ground,  

  ˆ8 m scgv i


 

 Velocity of train w.r.t. car,  

  ˆ15 m stcv j


 

 Velocity of train w.r.t. ground,  
  tg tc cgv v v 

  
 

  ˆ ˆ15 8tgv j i 


 

   
17. (C) 
 Horizontal component of velocity remains same 

  
  cos cosu v    
           cos secv u    
 
18. (C) 

In order to hold umbrella exactly vertical, the cylist has to travel in the direction of horizontal 
compoentn of rain  

    
   o4sin 30cv   due South  

  2 m scv   towards South  

 
19. (A) 
 Let boy catches bus after time ' 't  seconds then we use  
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 For bus,    21
1 ... 1

2
x t  

 For boy   48 10 ... 2x t   

 From (1) and (2), we get  

  
2

48 10
2

t
t   

  296 20t t   

    2 20 96 0t t    
   12 , 8t s s  
 So, the boy catches the bus at 8 seconds 
  
20. (B) 
 A balloon is rising up with an acceleration on a and stone is falling down at acceleration g so the 

acceleration of stone with respect the bealloon is    g a  downward = g  + a downward. 
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