
Calculus 
Word Problem Review 
 

1. A cannonball is shot from the top of a castle wall 150 feet high with a vertical component of velocity 
equal to 120 feet per second.  

a. Write an equation that represents the vertical position of the cannonball at any given time, t. 
b. When the cannonball reach its maximum height? 
c. What is the maximum height?  
d. How long is the cannonball in the air? 

  
2. A particle follows a linear motion in the time interval [0, 2𝜋], where time is measured in hours. The 

position of the particle is given by 𝑠 𝑡 = 8 sin 𝑡 + 9, where distances are measured in kilometers. 
a. Find the displacement in the time interval [0, 2𝜋] hours.  
b. Find a formula for the velocity of the object at any time t.  
c. Find a formula for the acceleration of the object at any time t.  

d. Find the velocity and the acceleration of the particle at 
3

t π=  hours. 

 
3. A particle moves along the x-axis in such a way that its position at time t for 0t ≥  is given by 

( ) 3 27 14 8p t t t t= − + − +  . 

a. What is the velocity of the particle at 2t = ? 
b. What is the acceleration of the particle at 2t = ? 
c. During what time intervals is the particle moving to the left? 
d. When is the particle at rest?  
e. When is it moving to the right? To the left? 

 
4. The position of a particle at time t seconds, 0t ≥ , is given by ( ) 2 sin , 0 3s t t t t= − ≤ ≤ , where t is 

measured in seconds and s is measured in meters. Find the particle’s acceleration each time the velocity 
is zero. 
 

5. A particle’s velocity at time t seconds, 0t ≥ , is given by ( ) ( )2cos , 0 4v t t t t= + ≤ ≤ , where t is 

measured in seconds and v is measured in meters/second. Find the velocity of the particle each time the 
acceleration is zero. 
 

6.  A particle moves along the x-axis so that at any time t, 0t > , its velocity is given by ( ) ( )ln 1 2tv t = + . 

Find the acceleration of the particle when 3t = . 
 

7. A particle moves along the y-axis so that it’s velocity at time t, 0t > , is given by ( ) ( )11 tan tv t e−= − . 

a. Find the acceleration of the particle at time 2t = . 
b. Is the speed of the particle increasing or decreasing at time 2t = ? Give a reason for your answer. 
c. Find the time, 0t > , at which the particle reaches its highest point.         

 



8. Given the graph of ( )f x , sketch a possible graph of ( )'f x . 

a.          b.   

 

 

 

 

 

 

 

9. A car is traveling on a straight road. For 0 24t≤ ≤  seconds, the car’s 
velocity ( )v t , in meters per second, is modeled by the piece-wise 

linear function defined by the graph to the right.  
a. Find ( )' 4v  and ( )' 20v . If either does not exist, explain why it 

does not exist. 
b. Sketch a graph of the car’s acceleration, ( )a t . 

c. Find the average rate of change of v  over the interval 
8 20t≤ ≤ .  
 
 
 

10. Calculators are sold to students for 20 dollars each. Three hundred students are willing to buy them at 
that price. For every 5 dollar increase in price, there are 30 fewer students willing to buy the calculator. 
What is the current (instantaneous) rate of change of total calculator sales? 
 
 
 

11. Members of the Mt Si Math Department always go on a river rafting trip in the summer. The cost of the 
trip is divided among the members of the department. Currently there are 12 members of the department, 
and the trip fee is $1008 for a one-day trip. Each year, the number of math teachers increases by 2. For 
every 2 person increase in group size, the cost of the increases by $98.  What is the current 
(instantaneous) rate of change in each member’s share of trip costs? 

 


