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Q. 20. (i)  
 ___

 
›
 rP   = −11 

 _

 
›
 i   +  

 _

 
›
 j  

   
 ____

 
›
 rQ   = 4 

 _

 
›
 i   − 13 

 _

 
›
 j  

   
 ______

 
›
 rQP   =  

 ____
 
›
 rQ   −  

 ___
 
›
 rP   = 15 

 _

 
›
 i   − 14 

 _

 
›
 j  

   
 ____

 
›
 vP   = 3 

 _

 
›
 i  

   
 _____

 
›
 vQ   = x 

 _

 
›
 j  

   
 ______

 
›
 vQP   =  

 _____
 
›
 vQ   −  

 ____
 
›
 vP   = −3 

 _

 
›
 i   + x 

 _

 
›
 j  

    
15

 ___
 −3
   =   −14 ____

 x    …collision course 

⇒  
 ______

 
›
 vQP   is a scalar 

multiple of  
 ______

 
›
 rQP  

  ⇒ 15x = 42

      ⇒ x =   14 ___
 

5
  

 (ii)  
 ______

 
›
 rQP   = 15 

 _

 
›
 i   − 14 

 _

 
›
 j  

   
 ______

 
›
 vQP   = −3 

 _

 
›
 i   +   14 ___

 
5

    
 _

 
›
 j  

   Time to collision =   
relative distance

  ______________
  

relative speed
  

          =   
 √

____________

  152 + (−14)2  
  ______________
  

 √
____________

  (−3)2 +  (   14
 

__
 5   ) 2  

   

          = 5 hours

  ⇒ Collision occurs at 17.00 hours.

Exercise 4B

Q. 1. 
q

T
20

K

vTk

  
 _____

 
›
 vKT   =  ( 

 _

 
›
 i   + 2 

 _

 
›
 j  ) − (−2 

 _

 
›
 i   − 2 

 _

 
›
 j  )

        = 3 
 _

 
›
 i   + 4 

 _

 
›
 j   m/s

 tan q =   4 __
 

3
   

 ⇒ sin q =   4 __
 

5
  

 d = 20 sin q 

    = 20  (   4 __
 

5
   )  = 16 m

Q. 2. (i)  
 ______

 
›
 vPQ   = (−8 

 _

 
›
 i   + 12 

 _

 
›
 j  ) − (7 

 _

 
›
 i   + 4 

 _

 
›
 j  )

         = −15 
 _

 
›
 i   + 8 

 _

 
›
 j  

 

(ii)

 

q P
119

Q

d vPR

 (iii) tan q =   
8
 ___
 

15
   

  ⇒ sin q =   
8
 ___
 

17
  

  d = 119 sin q

     = 119 (   8 ___
 

17
   )  = 56 units

Q. 3. 

q

5,000 m

vFT

d

F T

 (i)  
 ____

 
›
 vF   = 2 

 _

 
›
 i   + 5 

 _

 
›
 j  

   
 ____

 
›
 vT   = −4 

 _

 
›
 i   − 3 

 _

 
›
 j  

   
 _____

 
›
 vFT   =  

 ____
 
›
 vF   −  

 ____
 
›
 vT   

       = 2 
 _

 
›
 i   + 5 

 _

 
›
 j   + 4 

 _

 
›
 i   + 3 

 _

 
›
 j   

       = 6 
 _

 
›
 i   + 8 

 _

 
›
 j  

 (ii) tan q =   
8

 __
 

6
   

           =   4 __
 

3
   

  ⇒ sin q =   4 __
 

5
  

  But, sin q =   
d
 ______
 

5,000
  

   ⇒   
d
 ______
 

5,000
   =   4 __

 
5

  

  ⇒  d = 4000 m  … shortest distance 

between P and Q in 

subsequent motion.

Q. 4. 100 km
T Q

d

vTQ

q

 (i)  
 ____

 
›
 vT   = 10 cos 30° 

 _

 
›
 i   − 10 sin 30° 

 _

 
›
 j   

      = 10 (    √
__

 3  
 ___
 

2
   )    

_

 
›
 i   − 10 (   1 __

 
2

   )   
 _

 
›
 j   

      = 5 √
__

 3    
 _

 
›
 i   − 5 

 _

 
›
 j  

Q

Q


