
Solve the following problems 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. Air is being pumped into a spherical balloon so that its volume increases at a rate of 
100 cm3/s. How fast is the radius of the balloon increasing when the diameter is 50 cm? 
 

2. A ladder 10 ft long rests against a vertical wall. If the bottom of the ladder slides away 
from the wall at a rate of 1 ft/s, how fast is the top of the ladder sliding down the wall 
when the bottom of the ladder is 6 ft from the wall? 

 
3. A water tank has the shape of an inverted cone with a base radius 2 m 

and height 4 m. If water is being pumped into the tank at 2 m3/min, 
calulate the rate at which the water level is rising when the water is 
3 m deep. 

 
4. Car A is traveling west at 50 mi/hr and car B is traveling north at 60 

mi/hr. Both are headed for the intersection of the two roads. At what 
rate are the cars heading for each other when car A is 0.3 mi and car B is 0.4 mi from the 
intersection? Note: Read “rate cars heading for each other” as “rate at which direct line 
distance between them is decreasing.” 


