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(a)  Particle R moves to the right when 2'( ) 3 12 9 0 ( 3)( 1) 0r t t t t t= − + > ⇒ − − > ⇒   

0 1 and 3 6 .t t≤ < < ≤   Note:  '( ) 0r t =  when t = 3 and 1. 
 
(b)  Particle P moves to the right when 

'( ) sin 0 sin 0 2 4 6.
2 4 4 4

p t t t t tπ π π ππ π⎛ ⎞ ⎛ ⎞= − > ⇒ < ⇒ < < ⇒ < ≤⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

 
The particles travel in opposite direction for 0 < t < 1 and 3 < t < 4. 
Note:   when t = 0 and 4. '( ) 0p t =
 

(c)  The acceleration is 
2 23 2''(3) cos .
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2 2  The velocity at t = 3 is 

3 2'(3) sin 0.
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 Since the velocity and acceleration have opposite signs, 

the particle is slowing down at t = 3. 
 
(d)  The distance between the particles is | ( ) ( ) |p t r t−  so the average distance on the interval 
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