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Question 2 

 
 

At time t, the position of a particle moving in the xy-plane is given by the parametric functions ( ) ( )( ), ,x t y t  

where ( )2 2sin 3 .dx t t
dt

= +  The graph of y, consisting of three line segments, is shown in the figure above.  

At 0,t =  the particle is at position ( )5, 1 .  

(a) Find the position of the particle at 3.t =  

(b) Find the slope of the line tangent to the path of the particle at 3.t =  

(c) Find the speed of the particle at 3.t =  

(d) Find the total distance traveled by the particle from 0t =  to 2.t =  

(a) ( ) ( ) ( )
3

0
5 9.377035 14.3 70 73 x t dtx x ′ = + == + ∫  

( )
2

3 1y = −  

The position of the particle at 3t =  is ( )14.377, 0.5 .−  

 

 1 : integral

3 :  1 : uses initial condition

 1 : answer
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(b) ( )
( )
3 0.5
3 9.9

Slope
56376

0.05
y
x
′

= == ′  

 

1 : slope  

 

(c) ( )( ) ( )( )2 23 3 9.969Speed  (or 9.968)x y= ′ ′+ =  

 
{ 1 : expression for speed

2 :
 1 : answer

 

 

(d) ( )( ) ( )( )

( )( ) ( ) ( )( )

2 2 2

0
1 22 2 2 2

0 1
2 0

2.237871 2.112003 4.350 (or 4.3

Distance

49)

x t y t dt

x t dt x t dt
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=
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 1 : expression for distance

3 :  1 : integrals

 1 : answer






 

 



AP® CALCULUS BC 
2015 SCORING GUIDELINES 

Question 2 

© 2015 The College Board.  
Visit the College Board on the Web: www.collegeboard.org. 

At time 0,t ≥  a particle moving along a curve in the xy-plane has position ( ) ( )( ),x t y t  with velocity vector 

( ) ( )( )2 0.5cos , .tv t t e= At 1,t =  the particle is at the point ( )3, 5 .  

(a) Find the x-coordinate of the position of the particle at time 2.t =  

(b) For 0 1,t< <  there is a point on the curve at which the line tangent to the curve has a slope of 2. 
At what time is the object at that point? 

(c) Find the time at which the speed of the particle is 3. 

(d) Find the total distance traveled by the particle from time 0t =  to time 1.t =  

(a) ( ) ( )2 2

1
2 3 cos 2.557x t dt == + ∫  (or 2.556) 

 

 1 : integral

3 :  1 : uses initial condition

 1 : answer
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(b) 
( )

0.5

2cos

tdy dtdy e
dx dx dt t

= =  

( )
0.5

2
2

cos

te

t
=  

0.840t =  
 
 

{ 1 : slope in terms of 
2 :

 1 : answer

t
 

 

(c) ( )2 2coSpee sd tt e= +  

( )2 2cos 3tt e+ =  

2.196t =  (or 2.195) 
 
 

{ 1 : speed in terms of 
2 :

 1 : answer

t
 

 

(d) ( )1 2 2

0
Distance co 95s 1.5tt e dt == +∫  (or 1.594) { 1 : integral

2 :
 1 : answer
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For 0,t ≥  a particle is moving along a curve so that its position at time t is ( ) ( )( ), .x t y t  At time 2,t =  the 

particle is at position ( )1, 5 .  It is known that 2
t

dx t
dt e

+=  and 2sin .
dy

t
dt

=  

(a)   Is the horizontal movement of the particle to the left or to the right at time 2 ?t =  Explain your answer. 

Find the slope of the path of the particle at time 2.t =  

(b)   Find the x-coordinate of the particle�s position at time 4.t =  

(c)   Find the speed of the particle at time 4.t =  Find the acceleration vector of the particle at time 4.t =  

(d)   Find the distance traveled by the particle from time 2t =  to 4.t =  

(a) 
2

2

2

t

dx
dt e=

=
  

 

 

Because 
2

0,
t

dx
dt =

>  the particle is moving to the right  

at time 2.t =  
 

( )2

2 2
3.055 or 3.054t

t t

dy dtdy
dx dx dt

=

= =
= =  

 
 
 

 

3 : 

1 : moving to the right with reason

 1 : considers 

 1 : slope at 2

dy dt
dx dt

t


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
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(b) ( ) ( )
4

2

2 1.253 or 1.2524 1
t

t dt
e

x + == + 
  

 
 
 

2 : { 1 : integral

1 : answer
 

 

(c) ( )( ) ( )( ) ( )2 2Spe 4 4 0.57ed 5 or 0.574x y′ ′+ ==  
 

( ) ( )4 ,Acceleration

0.041, 0.98

4

9

x y′′ ′
= −

′=

 
 
 

 

2 : { 1 : speed

1 : acceleration
 

 

(d) ( )( ) ( )( )
( )

4

2

2 2

0.651 or 0.

Distance

650

x t y t dt

=

= ′ ′+
  

2 : { 1 : integral

1 : answer
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