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15 minutes 
 
1. Find  

 
a) -2 b) -1 c) 0 d) 1 e) 2 
              
 

2.  

 

a)  b)  c)  d)  e)  

   
 

  

  

 
 

3. Based on the information above,   

 
a) -32 b) -2 c) -1 d) 1 e) 22 
 
 
  
              



 
 
4. For  hours, H is a differentiable function of t that gives the rate of 
change in temperature, in degrees Celsius per hour, at an Arctic weather station.  In 
what units would  be measured? 
 
a) degrees Celsius     
b) degrees Celsius per hour   
c) degrees Celsius per hour per hour.   d) hours per degrees Celsius 
e) hours 

              

 

5.  

 

a)  b)   c)  d)  e) dne 

 
   
 
  



6. A ski resort uses a snow machine to control the snow level on a ski slope.  
Over a 24-hour period the volume of snow added to the slope per hour is modeled 
by the equation .  The rate that the snow melts is modeled by .  Both  

and  are measured in  and t is measured in hours for .  At time t 

= 0, the slope holds  of snow.  Which of the following expresses the how fast 
the rate of change is increasing or decreasing at t hours?   
  

a)   b)     

 
c)     d)     
 
e)  

 
 
              
 
 

7. Find the average value of  on . 

 

a) 
  

b)  c)  d)  e)  

 
              
 



 
 

8. The approximate value of , using 4 midpoint rectangles with 

equal width, is 
 
a)  b)  c)   d)  e)   
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AP Calculus BC ’24-25 Name   
Definite Integral Test  
Dr. Quattrin Score  
Calculator required. 
40 minutes 

1. Consider the function  on  which 

has the graph below.   
 

 
              
 
a)  Show the u-sub setup for  and solve it by calculator. 

 
 
 
 
 
     
 
b)  Set up, but do not solve, an integral expression to determine the area 
between  and the x-axis on . 

 
 
 
      

2

–2

5



The Toilet-to-Tap Problem I 
 
2. Disparagingly referred to as Toilet to Tap, Orange County’s GWRS 
(Groundwater Replenishment System) has converted 400 billion gallons of raw 
sewage into drinkable water over the past fifteen years.  That is about 25,000 
gallons every eight hours.  The process occurs in three phases: microfiltration, 
reverse osmosis, and ultraviolet disinfection.  Let us assume that  and , in 
gallons per hour, are the rates at which non-potable water enters and the potable 
(drinkable) water exits the ultraviolet disinfection process.  Further, let us assume 
that  and  are modeled by the equations  
 

 

and 
 

 
for  hours. 
               
 
(a)   How many gallons of non-potable water have entered the process in these 
eight hours?  State the units. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 



(b)  Find  and .  Using the correct units, explain the meaning of 
these results in terms of the situation.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
(c)  Assuming there are 4500 gallons of non-potable water left from the previous 
process, write an expression for the , the total amount of non-potable water 
present within the process at any time t.    
 
 
 
 
 
 
 
 
 
     



 
t in Months 6 18 30 42 54 66 

 in thousand 
of Axis-built 
planes per month 

1.06 1.3 1.4 2.1 3.5 5.7 

 in thousand 
of US-built planes 
per month 

0.18 0.5 1.6 4.0 7.2 8.1 

 
3. The table above shows the rates, in thousand of military planes per month, at 
which aircraft were built during WWII, where t is measured in months after the 
beginning of 1939.    represents the rate at which Germany and Japan were 
building aircraft and  is the rate at which the United States was building 
aircraft.  During the first six months of the War, the Axis powers had produced 4.9 
thousand planes and the US had produced 1.2 thousand planes.     
              
 
a) Approximate .  Using the correct units, explain the meaning of this 
result. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   



 
b) Using a Right-Hand Reimann Sum, approximate the number of aircraft build 
by the Axis powers during these 66 months. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
c) Assume  models the data for  and 

 models the data for .  Set up an equation that would model 
the difference between the Axis and the US aircraft production. 
 
 
 
 
 
 
 
 
 
 
 
 
     


