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Chapter 4 Exercise 4A

Q. 1. (i)  
 ______

 
›
 vBA   = 30 

 _

 
›
 i   − 25 

 _

 
›
 i    

  = 5 
 _

 
›
 i   m/s

 (ii)   
1,000

 ______
 

5
   = 200 s

Q. 2. (i)  
 ____

 
›
 vA   = 4 

 _

 
›
 i  

   
 ____

 
›
 vB   = 7 

 _

 
›
 i  

   
 ______

 
›
 vBA   =  

 ____
 
›
 vB   −  

 ____
 
›
 vA   = 7 

 _

 
›
 i   − 4 

 _

 
›
 i   = 3 

 _

 
›
 i   m/s

 (ii)  Relative distance =

   relative speed × time = 3 × 60 

  = 180 m

 (iii)  Time =   
relative distance

  ______________
  

relative speed 
  

  =   
600

 ____
 

3
   

  = 200 s

Q. 3. (i)  
 ____

 
›
 vc   = 10 

 _

 
›
 i   m/s

 (ii)  
 ____

 
›
 vL   = −15 

 _

 
›
 i   m/s

  ∴  
 _____

 
›
 vCL   = 10 

 _

 
›
 i   − (−15 

 _

 
›
 i  ) = 25 

 _

 
›
 i   m/s

 (iii)    
500

 ____
 

25
   = 20 s

Q. 4. (i)  
 ____

 
›
 vg   = 1.2 

 _

 
›
 i   m/s

 (ii)  
 ____

 
›
 vb   = −1.3 

 _

 
›
 i   m/s

    
 _____

 
›
 vgb   =  

 ____
 
›
 vg   −  

 ____
 
›
 vb   

  = 1.2 
 _

 
›
 i   −(−1.3 

 _

 
›
 i  ) 

  = 1.2 
 _

 
›
 i   + 1.3 

 _

 
›
 i   = 2.5 

 _

 
›
 i   m/s

 (iii)  Time =   
relative distance

  ______________
  

relative speed
   

  =   
250

 ____
 

2.5
   

  = 100 s

Q. 5. (i)  
 _____

 
›
 vpq   =  

 ____
 
›
 vp   −  

 ____
 
›
 vq   

  = (5 
 _

 
›
 i   + 2 

 _

 
›
 j  ) − (2 

 _

 
›
 i   − 2 

 _

 
›
 j  ) 

  = 3 
 _

 
›
 i   + 4 

 _

 
›
 j   km/h

 (ii) | 
 _____

 
›
 vpq  | =  √

_______

 32 + 42   

            = 5 km/h

 (iii)   
20

 ___
 

5
   = 4 hours

Q. 6. (i)  
 ______

 
›
 vAB   = (4 

 _

 
›
 i   − 3 

 _

 
›
 j  ) − (6 

 _

 
›
 i   −  

 _

 
›
 j  ) 

  = −2 
 _

 
›
 i   − 2 

 _

 
›
 j   m/s

 | 
 ______

 
›
 vAB  | =  √

______
 4 + 4   =  √

__
 8   m/s

 Direction = SW 

 (ii)  
 ______

 
›
 vCB   = 8 

 _

 
›
 i   − (6 

 _

 
›
 i   −  

 _

 
›
 j  ) 

                = 2 
 _

 
›
 i   +  

 _

 
›
 j   m/s

  | 
 ______

 
›
 vCB  | =  √

______
 4 + 1   =  √

__
 5   m/s

  tan q =   1 __
 

2
   ⇒ q = 26° 34ʹ

  Direction: E 26° 34ʹN

  Q. 7.  
 _____

 
›
 rBA   = (−3 

 _

 
›
 i   + 6 

 _

 
›
 j  ) − (4 

 _

 
›
 i   + 2 

 _

 
›
 j  ) = −7 

 _

 
›
 i   + 4 

 _

 
›
 j  

  
 _____

 
›
 rCA   = (−4 

 _

 
›
 i   + 2 

 _

 
›
 j  ) − (4 

 _

 
›
 i   + 2 

 _

 
›
 j  ) = −8 

 _

 
›
 i  

 | 
 _____

 
›
 rBA  | =  √

________
 49 + 16   =  √

___
 65  

 | 
 _____

 
›
 rCA  | =  √

___
 64   = 8

 Since | 
 _____

 
›
 rBA  | > | 

 _____
 
›
 rCA  |, B is farther

  Q. 8. (i)  
 ______

 
›
 rQP   = (−4 

 _

 
›
 i   +  

 _

 
›
 j  ) − ( 

 _

 
›
 i   − 2 

 _

 
›
 j  )

        = −5 
 _

 
›
 i   + 3 

 _

 
›
 j  

 (ii) Let  
 ___

 
›
 rT   = a 

 _

 
›
 i   + b 

 _

 
›
 j  

       
 _____

 
›
 rTS   =  

 ______
 
›
 rQP   

 (a + 3) 
 _

 
›
 i   + (b − 5) 

 _

 
›
 j   = −5 

 _

 
›
 i   + 3 

 _

 
›
 j  

 a + 3 = −5 and b − 5 = 3 

        a = −8 and           b = 8

 ∴  
 ___

 
›
 rT   = −8 

 _

 
›
 i   + 8 

 _

 
›
 j  

  Q. 9.  
 _____

 
›
 vCT   =  

 ____
 
›
 vC   −  

 ____
 
›
 vT   = 10 

 _

 
›
 i   + 6 

 _

 
›
 j   − 30 

 _

 
›
 j   

 = 10 
 _

 
›
 i   − 24 

 _

 
›
 j  

 | 
 _____

 
›
 vCT  | =  √

__________
 100 + 576   = 26 m/s 

 tan q =   24 ___
 

10
   = 2.4 ⇒ q = 67° 23ʹ

 Direction: E 67° 23ʹS

Q. 10.  
 ______

 
›
 vQP   = (−4 

 _

 
›
 i   + 2 

 _

 
›
 j  ) − (6 

 _

 
›
 i   + 2 

 _

 
›
 j  ) = 10 

 _

 
›
 i   m/s

 Time =   
100

 ____
 

10
   = 10 s

Q. 11. (i)  
 ____

 
›
 vA   = 4 

 _

 
›
 i   + 3 

 _

 
›
 j  

   
 ____

 
›
 vB   = − 

 _

 
›
 i   + 3 

 _

 
›
 j  

   
 ______

 
›
 vBA   =  

 ____
 
›
 vB   −  

 ____
 
›
 vA   = − 

 _

 
›
 i   + 3 

 _

 
›
 j   −(4 

 _

 
›
 i   + 3 

 _

 
›
 j  )

  = −5 
 _

 
›
 i   km/h

 (ii)  The position of B relative to A is 

 
 _____

 
›
 rBA   = 40 

 _

 
›
 i   km

  ⇒  
 ______

 
›
 vBA   = −  1 __

 
8

  ( 
 _____

 
›
 rBA  )

   Since  
 ______

 
›
 vBA   = −k( 

 _____
 
›
 rBA  ) where k is a 

positive constant, they must be on a 

collision course.

  Q

  Q

  Q

Q

 

Q

 

 

 

 


