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1. Find  

 
a)   b)   c) 0 d) 
  
              
 

2.  
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d)    e) DNE 
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3. Based on the information above,   

 
a) -9 b) -1 c) 7 d) 9 e) 23 
 
 
              
 
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) degrees Celsius per hour per hour per hour 
e) hours 

              

 
  



5.  
 

a)  b)   c) 3 d)  e)  

 
   
 
 
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 the total 
change of snow on the ground?   
  

a)   b)     

 
c)     d)     
 
e)  
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7. In the above graph, A, B, C, and D are positive numbers that represent the 
areas between the curve  and the x-axis.  If A=4, B=8, C=11, and D=15, 
what is the average value of  on ? 
 
a) 1 b)  2 c) 3 d) 4 e) 12 
              
 
 
 

8. Find the average value of  on . 

 

a) 
  

b)  c)  d)  e)  
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9. The approximate value of , using eight left-hand rectangles with 

equal width, is 
 
a)  b)  c)   d)  e)   
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Directions:   Show all work. 
 

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 . 
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 The Metformin Problem 
 
2. A diabetic patient takes Metformin twice a day to control her blood sugar.  

The medication enters the bloodstream at a rate expressed by , 

where  is measured in centigrams per hour (cg/hr ) and t is measured in hours 
for .  The liver cleans the medication out of the bloodstrream at a rate of  

 cg/hr.   
     
 
 
a)  How much Metformin enters the bloodstream during this 12-hour time 
period? 

 
 

 

 

 

 

     
 
b) After 9 hours, how much Metformin is still in her bloodstream?  

 

 

 

 

 

 

 

M t( ) = 8− e
0.47t

t + 6
M t( )

0 ≤ t ≤12
L t( ) = 7 − .46tcos t( )



c) Find  and explain the meaning of the answer, using the correct units.   

 

 

 

 

 

 

 

 

 

d) Set up, but do not solve, an integral equation that would determine the time 
when the dose of Metformin has been completely cleaned out of the bloodstream. 

 
  

L′ 6( )



3. Below is a chart showing the rate of water flowing through a pipeline 
according to time in minutes.  Use this information to answer each of the questions 
below. 

 
t (in 

minutes) 
0 8 16 24 32 40 48 

V(t) (in 
m3/min) 

26 32 43 24 19 24 26 

 
     
 
(a) Estimate .  Show the work that leads to your answer.  Indicate the 
units. 
 
 
 
 
 
 
 
 
 
 
 
   
 

(b)   Find  

 
 
 
 
 
 
 
 
   

V ′ 7( )

V ′ t( )dt
8

40

∫



 
(c)   Use a trapezoidal sum with subintervals indicated by the table to 

approximate . Using correct units, explain the meaning of this value in 

the context of the problem. 
 
 
 
 
 
 
 
 
 
 
 
     
 

(d) Using correct units, explain the meaning of  in the context of 

the problem. 
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