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Topic wise Test 1 Motion In One Dimensions 
 

: HINTS AND SOLUTIONS : 

 

1 (c) 
Slope is negative at the point  . 

  
2 (b) 

     
 

 
    or    

 

 
           

or                      
  

 
 

    
  

  
 or   2  =30m or       m 

  
3 (b) 

Area between     graph and time-axis 

 
 

 
           

 

 
      

     m. 
  
4 (d) 

                 

   
  

  
            

But ,                   (given) 
           
       s 
or      s 

  
  

  
        

  |                    
  |                    

  
5 (b) 

Between time interval 20s the 4s, there is non-
zero acceleration and retardation. Hence, distance 
travelled during this interval = Area between 
time interval 20 s to 40 s 

                       
 

 
                

      

  
6 (a) 

Slope of displacement time-graph is velocity 

                      
  

  
 

     

     
 

      

      
 

 

√ 
 

                       √  

  
7 (b) 

Area under acceleration-time graph gives the 
change in velocity.  Hence, 

                            
 

 
               

Therefore, the correct option is (b). 

  
8 (a) 

A particle starts from rest at     

The equation of motion 

                                             

The velocity for next 2 s 

                                      

                                     

                                   

 

Hence,     graph will be as shown. 
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9 (d) 

The velocity-time graph for the given situation 
can be drawn as below.  Magnitudes of slope of 
     

 

And slope of    
 

 
 

       
 

 
   

       

In graph area of      gives 

Distance,    
 

 
     

                 ( ) 

Area of rectangle      gives distance travelled in 
time    

   (    )  

Distance travelled in time     

   
 

 

 

 
(   )

  

Thus,               

  (   )     
        

  (   )                   (  
 

 
    

 ) 

(   )                        (  ) 

From Eqs. (i) and (ii), we have 

    

 
 

(   ) 

 
 

(   )  

 

    
 

 
 

From Eq. (i), we get 

   
 

 
  (  )

  

   
 

 
  (

 

 
)
 

 
 

  
     

  
10 (b) 

Given,               (   )   (   )  

                         
  

  
     (   ) 

At              (   ) 

Acceleration   
   

       

  
11 (a) 

Let           be times taken by the car to go from 
       and then from        respectively. 

Then,        
  

  
 

  

  
    (

     

    
) 

Total distance travelled  

                                      

Therefore, average speed of the car for this round 
trip is  

              
                  

          
 

    
    

   (
     
    

)
       

     

     
 

  
12 (c) 

Time taken by the body to reach the point   is    
(During upward journey). 

The body crosses this point again (during 
downward journey) after        the body takes the 
time (     ) to come again at point    

So, the time taken by the body to reach at point   
(a maximum height). 

    (
     

 
) 

[                                     ] 

  
     

 
 

So, maximum height   
 

 
     



 

P a g e | 4  
 

                                              
 

 
 (

     
 

)
 

 

                                                (
     

 
)
 

 

  
13 (d) 

The distance covered by a body moving with 
uniform acceleration is given by 

                          
 

 
     

As body starts from rest, therefore initial velocity 
    

  Distance covered by the body 

                     
 

 
     

Or                   

  
14 (a) 

Velocity      √  

           
  

  
  √                                         (   

  

  
) 

Or      
  

√ 
      

Integrating  

   ∫
  

√ 

 

 

 ∫  
 

 

   

   [         
                                       ] 

Or    
    

   
    

Or       
 

 
  

Or         
  

 
           

  
15 (c) 

Parachute bails out at height   from ground.  
Velocity at   

  √     

    √         √        

The velocity at ground                    (given) 

                                                   (given_ 

 

     
     

 

   
 

                 
     

 
 

   

 
        

                   

                                

  
16 (b) 

Given,        

                      
  

  
       

                 ∫   
 

 

 ∫   
 

 

   ∫  
 

 

   

                           
   

 
    

  
17 (b) 

The displacement equation is given by  

                   
   

 
 

   
 

 
 

Velocity = rate of change of displacement 

     
  

  
 

                  
 

  
(   

   

 
 

   
 

 
) 

                    
  

 
 

    

 
 

                  
  

 
 

    

 
 

Acceleration = rate of change of velocity 

     
  

  
 

                   
 

  
(
  

 
 

   

 
  ) 
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18 (d) 

From first equation of motion, we have 

                                   

Given,               

                                     

                     

In the next 30 s, the constant velocity becomes 

                                      

Given,                              

                                            

When it decelerates, then 

                            
          

Here,      (           )             

                                   

                             (  )        

Or                        
       

 
        

 

  
19 (b) 

Given,            
  

  
      

Or                  (    )    

Integrating, we get 

               ∫   
 

 

 ∫ (    )
 

 

    

Or                    (
   

 
   ) 

Again              
  

  
 

                     (
   

 
   )     

Integrating again, we get 

                ∫   
 

 

 ∫ (
   

 
   )  

 

 

 

                      
   

 
 

   

 
 

When,           
  

 
 

     

 
   

 

 
 

    

 
 

                                           

  
20 (d) 

The average speed 

    
                  

              (     )
                  ( ) 

 

And average velocity, 

              
             

             
 

     
     

    (  ) 

But we know that distance is always be greater 
than or equal to magnitude of displacement. So 
the average speed will always be greater than or 
equal to the magnitude of average velocity. 

From Eqs. (i) and (ii) 

          
   

   
 

             

               (        )
    

  
21 (c) 

Let particle start from   and travels distance  

  (  )   (  )   (  ) 

From equation of motion, we have 
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  ( )     

                   

                 
 

 
  ( )     

                            

                  

                
 

 
  ( )      

Distance in last                

                                           

                            

  
22 (c) 

    
 

 
          

 
  
  

 √
  

  
 √

  

  
 

 

 
 

  
23 (b) 

The distance travelled in   sec in upward motion 
is 

 

                      
 

 
  (    ) 

                
 

 
 (     ) 

                  
 

 
    

Distance travelled in 1 s in the downward 
direction is 

                  
 

 
  ( )  

It is given that these distance are equal. Therefore, 

                 
  

 
 

 

 
  

                                     

  
24 (d) 

The student is able to catch the bus if in time   the 
distance travelled by him is equal to the distance 
travelled by bus in time   

                                                   ( ) 

From Eq. (i) 

          
 

 
          

Or               

It is quadratic equation 

So,   
    √       

 
 

     √      

 
 

For   to be real 

                     √    √               

  
26 (c) 

Let body reaches the ground in   sec. 

  Velocity of body after (   ) sec from equation 
of motion. 

        

And         

    (   ) 

Distance covered in last two sec 

    (   )    
 

 
 ( )  

     (   )     

Or       

Hence, height of tower is given buy 

     
 

 
    

  
 

 
   [    ] 

    
 

 
    ( )        

  
27 (c) 
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Given,                              

Velocity             
  

  
                     ( ) 

Acceleration    
  

  
                             (  ) 

Since, acceleration is zero, so,              
    

So, velocity      

                              

  
29 (c) 

Given,                    (       )    

Or                                  

Differentiating with respect to    we get 

                       
  

  
     

  

  
 

                       
  

  
      

                      
  

  
    

Hence, particle decelerates at the rate of         

  
30 (a) 

  

  
      √  

                      
  

√ 
         

  ∫      
 

    

         ∫   
 

 

 

                [ ] 
  [     ]

    

 
 

                                 

  
31 (c) 

Given,                     

From                           

                     ( )  (  )        

Or                           
      

 
           

  
32 (d) 

From equation of motion 

                              
 

 
    

                            
 

 
                 ( ) 

                      
 

 
   (     )  

                     (   
 

 
  )                (  ) 

Subtract Eq. (i) from Eq. (ii) 

                           (
 

 
  )  

 

 
    

                 
 

 
    

                       
 

 
       

 

  
   

Now,                    

                              
 

  
          

 

  
33 (d) 

Given,          

                                   
  

  
                   ( ) 

                                   
  

  
         

Now, again differentiating Eq. (i), we get 

                       
   

   
           ( )      

Since, 
   

     is negative, hence       gives the 

maximum value for     curve. 

Moreover, acceleration   
   

           
   

    

        

  
34 (d) 

Since, the initial position of cyclist coincides with 
final position, so his net displacement is zero. 



 

P a g e | 8  
 

              
                        

                
 

                              
        

  
         

                              
  

 
     

  
         

                              
   

  
                     

  
35 (c) 

Let initial velocity of body at point   is      is 3 
cm. 

 

From           

(
 

 
)
 

         

  
  

 
 

Let on penetrating 3 cm in a wooden block, the 
body moves   distance form         

So, for        

           
 

 
      

                
  

 
                (            ) 

 ( )  (
 

 
)
 

    
  

 
    

             

  
36 (d) 

Let acceleration is   and retardation is       Then 
for accelerating motion 

     
 

 
                      ( ) 

For retarding motion,     
 

  
                   (  ) 

Given,  

         
 

 
 

 

  
    

  

  
    

 

 
   

Hence, duration of acceleration,        

  
37 (b) 

The ball is thrown vertically upwards, then 
according to equation of motion. 

                          ( )                       ( ) 

And                                                    (  ) 

From Eqs. (i) and (ii), 

                                          
   

 
 

When the ball is falling downwards after reaching 
the maximum height 

                                             
 

 
 (  )  

                                
 

 
 ( )   

 

 
 (  )  

                             √
 

 
 

                                
 

√ 
 

Hence, the total time from the time of projection 
of reach a point at half of its maximum height 
while returning       

                                    
 

√ 
 (  

 

√ 
)   

  
38 (a) 

From equation of motion, we have 

     
 

 
    

taking upward direction as negative and 
downward direction as positive, we have 

                     

                                     

                
 

 
       

                          

         (   )(     )    
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39 (b) 

Average velocity is that uniform velocity with 
which the object will cover the same displacement 
in same interval of time as it does with its actual 
variable velocity during that time interval. 

Here, total distance covered 

           (           )  (           )
 (           ) 

          (         )        

                               

                  
   

  
        

  
40 (c) 

Here,                  

                           

               
     

  
 

(     )   

( ) 
 

                 
  

  
        

Now,       
 

 
     

                
 

 
      

Or                      

  
41 (c) 

  
  

  
             

                                              

Hence, distance travelled by the particle before 

coming to rest is given by 

                     ( )  ( )  

                               

                       

  
42 (a) 

Distance covered in 5 s 

                       
 

 
     

                          
 

 
 ( )  

   

 
 

Distance covered in 5th second 

                      
 

 
  (     )  

 

 
   

                
  

  
 

 

  
 

  
43 (b) 

          
[      ]  [     ] [    ] [ ]  
[      ]  [               ] 
                
And                 
         

  
44 (b) 

We know that kinetic energy  
 

 
    

Required percentage error is 2%+2          
  
45 (a) 

    is unitless.    Unit of   is        
  

 

 


