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 6. For 0 12,t  a particle moves along the x-axis. The velocity of the particle at time t is given by 

cos .
6

v t tp  The particle is at position 2x  at time 0.t  

(a) For 0 12,t  when is the particle moving to the left? 

(b) Write, but do not evaluate, an integral expression that gives the total distance traveled by the particle from 
time 0t  to time 6.t  

(c) Find the acceleration of the particle at time t. Is the speed of the particle increasing, decreasing, or neither at 
time 4 ?t  Explain your reasoning. 

(d) Find the position of the particle at time 4.t  
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Question 6 

 
For 0 t≤ ≤ 12,  a particle moves along the x-axis. The velocity of the particle at time t is given by 

( ) cos 6v t t= ( ).  The particle is at position π 2x = −  at time t = 0.  

(a)   For 0 t≤ ≤ 12,  when is the particle moving to the left? 

(b)   Write, but do not evaluate, an integral expression that gives the total distance traveled by the particle from 
time t = 0  to time t = 6.  

(c)   Find the acceleration of the particle at time t. Is the speed of the particle increasing, decreasing, or neither at 
time t = 4 ?  Explain your reasoning. 

(d)   Find the position of the particle at time t = 4.  

(a) ( ) 0 ,cos 36 tt tπ ==  =( ) 9v
 

 
The particle is moving to the left when ( ) 0.t <  v
This occurs when 3 t< < 9.  
 

 

 

2 : ( )1 : considers 0v t =  
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(b) ( )
6

0
v t d t

 
 

 

 

1 : answer 

(c) ( ) sin6a t t= −

( ) sin64 3 = −−=

( ) ( )2cos4 3v π = − <=

( )6
π π

 
 

( )2 3 012a π π π <
 

 
1 02  

 
The speed is increasing at time t = 4,  because velocity and 
acceleration have the same sign.
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2 : conclusion with reaso
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(d) ( ) 62 t= − + 


0

6 sin 62 tπ− + 
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6 2sin 02 π−  −+
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3 : 1 : uses initial condit





 1 : antiderivative
ion

 1 : answer
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