
AP Calculus  

Unit 5 – Applications of the Derivative – Part 2 

 

Day 7 Notes: Free Response Practice with Properties of Motion 

 

 

NO CALCULATOR 

A particle moves along the x – axis with velocity at time t > 0 given by
tetv  11)( . 

 

a.  Find the acceleration of the particle at t = 3. 

 

b.  Is the speed of the particle increasing at t = 3?  Give a reason for your answer. 

 

c.  Find all values of t at which the particle changes direction.  Justify your answer. 

 

d.  The function tetp t  1)( models the position of the particle for t > 0.  Find the total 

distance that particle traveled on the time interval 0 < t < 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



NO CALCULATOR 

 

A car is traveling on a straight road.  For 0 < t < 24 seconds, the 

car’s velocity, v(t), in meters per second, is modeled by the 

piecewise-linear function defined by the graph below. 

 

a.  For what interval(s) of time does the car have zero  

     acceleration?  Show the work and explain the  

     analysis that leads to your answer. 

 

b.  For each value of )4('v  and )20('v , find the value or explain       

     why it does not exist.  Indicate units of measure. 

 

c.  Let a(t) be the car’s acceleration at time t in meters per second per second.  For 0 < t < 24, 

write a piecewise-defined function for a(t). 

 

d.  Find the average rate of change of v over the interval 8 < t < 20.  Does the Mean Value 

Theorem guarantee a value of c, for 8 < c < 20, such that )(' cv  is equal to this average rate of 

change?  Why or why not? 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



NO CALCULATOR PERMITTED 

 

A particle moves along the x – axis so that its position at any time t > 0 is given by the function 

134)( 23  ttttp , where p is measured in feet and t is measured in seconds. 

 

a.  Find the average velocity on the interval t = 1 and t = 2 seconds.  Give your answer using 

correct units. 

 

b.  On what interval(s) of time is the particle moving to the left?  Justify your answer. 

 

c.  Using appropriate units, find the value of )3('p  and )3(''p .  Based on these values, describe 

the motion of the particle at t = 3 seconds.  Give a reason for your answer. 

 

d.  What is the maximum velocity on the interval from t = 1 to t = 3 seconds.  Show the analysis 

     that leads to your conclusion. 

 

e.  Find the total distance that the particle moves on the interval [1, 5].  Show and explain your 

analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CALCULATOR PERMITTED 

 

A test plane flies in a straight line with positive velocity v(t), in miles per minute at time t 

minutes, where v is a differentiable function of t.  Selected values of v(t) for 0 < t < 40 are shown 

in the table below 

 

a.  Find the average acceleration on the interval 5 < t < 20.  Express your answer using correct 

units of measure. 

 

b.  Based on the values in the table, on what interval(s) is the acceleration of the plane 

guaranteed to equal zero on the open interval 0 < t < 40?  Justify your answer. 

 

c.  Does the data represent velocity values of the plane moving away from its point of origin or 

returning to its point of origin?  Give a reason for your answer. 

 

d.  The function f, defined by    
40
7

10
sin3cos6)( tttf  , is used to model the velocity of the 

plane, in miles per minute, for 0 < t < 40.  According to this model, what is the acceleration of 

the plane at t = 23?  What does this value indicate about the velocity at t = 23?  Justify your 

answer, indicating units of measure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

t  

(min) 

 

 

0 

 

5 

 

10 

 

15 

 

20 

 

25 

 

30 

 

35 

 

40 

v(t) 

(miles 

per 

min) 

 

7.0 

 

9.2 

 

9.5 

 

7.0 

 

4.5 

 

2.4 

 

2.4 

 

4.3 

 

7.3 



AP Calculus AB    Name: ______________________________ 

Unit 5 – Day 7  – Assignment 

 

CALCULATOR PERMITTED 

 

1) If  
2

sin)( xxf  , then there exists a number c on the interval 
2

3

2

  x that satisfies the 

conclusion of the Mean Value Theorem.  Which of the following values could be c? 

 

(A)  
3

2   (B)  
4

3        (C)  
6

5   (D)  π   (E)  
2

3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2) A particle moves along a line so that at time t, where 0 < t < π, its position is given by 

10cos4)(
2

2

 ttts .  What is the velocity of the particle when its acceleration is 

zero? 

 

        (A)  –5.19 (B)  0.74     (C)  1.32  (D)  2.55           (E)  8.13 

 

 

 

 

 

 

 

 

 

 

 


