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A particle moves along the x-axis with position at time t given by ( ) sintx t e t−=  for 0 2 .t π≤ ≤  

(a)  Find the time t at which the particle is farthest to the left. Justify your answer. 
(b)  Find the value of the constant A for which ( )x t  satisfies the equation ( ) ( ) ( ) 0Ax t x t x t′′ ′+ + =   

for 0 2 .t π< <  
 
   

(a) ( ) ( )sin cos cos sint t tx t e t e t e t t− − −′ = − + = −  
( ) 0x t′ =  when cos sin .t t=  Therefore, ( ) 0x t′ =  on 

0 2t π≤ ≤  for 4t π=  and 5 .4t π=   

The candidates for the absolute minimum are at 
50, , ,4 4t π π=  and 2 .π  
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The particle is farthest to the left when 5 .4t π=  
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Therefore, 1 .2A =  
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AP® CALCULUS AB 
2007 SCORING COMMENTARY 

 
Question 4 

 
Overview 
 
This problem presented students with a function ( )x t  describing the position of a particle at time t moving along 
the x-axis over a closed time interval. Part (a) asked for the time, with justification, when the particle was farthest 
to the left during this time interval. The first derivative of ( )x t  was required to compute the time and complete 
the justification. Part (b) required students to substitute the function and the first and second derivatives of ( )x t  
into the equation ( ) ( ) ( ) 0Ax t x t x t′′ ′+ + =  to find the value of A. Students did not have to solve the differential 
equation to determine the value of A. 
 
Sample: 4A 
Score: 9 
 
The student earned all 9 points. 
 
Sample: 4B 
Score: 6 
 
The student earned 6 points: 3 points in part (a) and 3 points in part (b). In part (a) the student earned 2 points for 
( )x t′  and 1 point for setting ( ) 0.x t′ =  In part (b) the student earned 2 points for ( )x t′′  and 1 point for the correct 

substitution. The student does not solve for A and thus did not earn the answer point. 
 
Sample: 4C 
Score: 4 
 
The student earned 4 points: 2 points in part (a) and 2 points in part (b). In part (a) the student earned 2 points for 
( ).x t′  In part (b) the student earned 2 points for ( ).x t′′  The student incorrectly substitutes for ( )x t′′  and does not 

solve for A. 
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