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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 tdt =  

(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 =  
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2 : { 1 : integral
1 : answer

 

 

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

( ) ( )4 ,Acceleration
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2 : { 1 : speed
1 : acceleration

 

 

(d) ( )( ) ( )( )
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2 : { 1 : integral
1 : answer
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Question 2 
 
Overview 
 
This problem described the path of a particle whose position at time t is given by ( ) ( )( ), ,x t y t  where 

2
t

dx t
dt e

+=  and 2sin .dy tdt =  Part (a) asked whether the particle’s horizontal direction of motion is toward the 

left or toward the right at time 2.t =  Students should have determined the sign of dxdt  at this time to establish the 

direction of motion. Students were asked to find the slope of the particle’s path at that time. The slope can be 

found by evaluating dy dtdy
dx dx dt=  at 2.t =  Part (b) asked students to find the x-coordinate of the particle’s 

position at time 4.t =  This is calculated using the expression ( ) ( ) ( )
4

0
.4 0x x x t dt′= + �  Part (c) asked for the 

speed of the particle at time 4t =  seconds. This value is found by evaluating ( )( ) ( )( )2 2x t y t′ ′+  at time 4.t =  
Students were then asked for the acceleration vector at this time, which is given by ( ) ( ), .4 4yx′′ ′′  Part (d) asked 
for the distance traveled by the particle over the interval 2 4t≤ ≤  seconds. This is found by integrating 

( )( ) ( )( )2 2x t y t′ ′+  over the interval 2 4.t≤ ≤  
 
Sample: 2A 
Score: 9 
 
The student earned all 9 points. 
 
Sample: 2B 
Score: 6 
 
The student earned 6 points: 3 points in part (a), 2 points in part (b), 1 point in part (c), and no points in part (d). 
In parts (a) and (b) the student’s work is correct. In part (c) the student correctly evaluates the speed. The 
expression for acceleration is incorrect. In part (d) the student presents an incorrect integral for distance. 
 
Sample: 2C 
Score: 3 
 
The student earned 3 points: 2 points in part (a), no points in part (b), no points in part (c), and 1 point in part (d). 

In part (a) the student considers /
/

dy dt
dx dt  and calculates the slope correctly. The student’s reason for the horizontal 

movement of the particle is incorrect. In parts (b) and (c) the student’s work is not sufficient to earn any points. In 
part (d) the student’s integral is correct, so 1 point was earned. 


