
Name _______________________________________________________________ 

Solve the following problem using concepts, skills, and procedures of related rates. Show 
complete evidence and calculus justification. Define all variables, by explaining what each 
variable you are using represents. Include a sketch, labeled with variables or algebraic 
expressions that include variables. Identify all rate(s) included in this problem, and, if known, 
provide their values, and their units. Show full evidence of your calculus-based reasoning and 
steps to solve the problem, including calculations or calculator input and output. Write a 
sentence to interpret the results of your calculations, including units. (7 pts each) 

 
 

1. Avery is blowing up a beach ball with an air compressor. The compressor is increasing 
the volume of the balloon at a rate of 10 cm3/s. At the instant the radius of the sphere is 
8 cm, how fast is the surface area of the sphere increasing? 

  



Name _______________________________________________________________ 

Solve the following problems. Show complete calculus-based evidence and include 
explanations as required or requested. 
 
A rodent moves along a horizontal line with its position at time t, t in seconds, t ≥ 0, is: 

𝑠(𝑡) = 𝑡3 − 8𝑡2 + 5𝑡 + 1 
where s is expressed in meters. 
 
A) Determine the velocity and acceleration of the rodent at time t. Include units! 
B) Calculate the position, velocity, and acceleration of the rodent at time t = 4 seconds. 

Show evidence for your response. Include units! 
C) Based on your response in (B), determine the direction the rodent is moving at time 

t = 4 sec and whether the rodent is speeding up or slowing down at that instant. 
Write a sentence or two to explain how your evidence and your answer are 
connected. 

D) At what times, if any, is the rodent not moving? Provide evidence and explanation. 
E) Calculate the rodent’s average velocity for the time interval 0 ≤ t ≤ 7 seconds. Show 

evidence and provide explanation. 
 


