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20 minutes Score  
NO CALCULATOR ALLOWED 
 
1. Find  
 
a) -18 b) -9 c) 0 d) 9 e) 18 
              
 

2.  

 

a)  b)   c)   d)  e)  

 
   
 
 

  

  

 
 
3. Based on the information above,   

 
a) 11 b) -7 c) 3 d) 0 e) 14 
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4.  
 

a)    b)    

 

c)   d)   

 

e)  

 
   
 
5. 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 
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6. The basement of a house is flooding.  The water pours in at a rate of  
gallons per hour and is being pumped out at a rate of .  When the pump is 
started, at time t = 0, there are 1200 gallons of water in the basement.  Which of the 
following expresses the rate of change in the number of gallons of water in the 
basement at t hours?  
  
a)   b)     

 

c)     d)     

 
e)  
 
              
 

 
 

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, 
then  

 

a) 2 b)  4 c) 8 d)  e) 12 
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8. Find the average rate of change of on  
 

a)  3 b)  6 c)  9 d)   e)  17.5 

 
              
 

 
in 

hours 0 12 24 36 48 

in 
km/hr 

21 26.3 31.4 36.8 41.5 

 
 
9. A Gravitational Slingshot Effect is sometimes used by space probes like 
Voyager 2 in order to increase its velocity without expending fuel.  By flying close 
to the planet Saturn in a parabolic arc, the velocities on the table above were 
achieved by a probe.  Which of the following is the setup for a right-hand Riemann 
sum which approximates  
 
a)     
 
b)    
 
c)    
 
d)    
 

e)  
 

 
              
 
 
 

  y = x2 +5x+14
  
x∈ −1, 2⎡⎣ ⎤⎦
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12 21+ 26.3+ 31.4 + 36.8 + 41.5⎡⎣ ⎤⎦

12 26.3+ 31.4 + 36.8 + 41.5⎡⎣ ⎤⎦

12 21+ 26.3+ 31.4 + 36.8⎡⎣ ⎤⎦

24 26.3+ 36.8⎡⎣ ⎤⎦
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Calculator required. 
 

 
1. Consider the function  which has the graph above.   

              
 
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 Alcohol Metabolization Problem II 
 
2. Metabolism is the body’s process of converting ingested substances to other 
compounds.  Alcohol is absorbed into the blood stream, then, through oxidation, it 
is detoxified and removed from the blood.  Research shows that, after consuming 
three shots of alcohol in rapid succession, an average (180-lb) adult, fasting male 
has the alcohol metabolized at a rate modeled by , where 

 is the change in Blood Alcohol Content (BAC) measured in percentage of 
alcohol in the blood stream per hour and t is measured in hours after consuming the 
third drink.  The equation is valid for .   
 
     
 
(a)   What is the blood alcohol level at  hours? 
 
 
 
 
 
 
 
     
 
(b)   At  hours,  is negative, meaning the amount of alcohol in the blood 
stream in decreasing.  Is the amount decreasing at an increasing or a decreasing 
rate?  Using the correct units, explain your answer.   
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(c)  A person is considered impaired when the BAC reaches 0.05.  The average 
man in this study reached impairment 17 minutes after starting to drink.  Is he still 
impaired 1.5 hours after drinking?  Justify your answer.   
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
(d)   Find .  Using the correct units, explain your answer. 
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The Squaw Valley Snowfall Problem I 
 
t in days 1 3 4 7 11 15 21 

 in inches 
per day 

3 7 6 2 7 2 4 

 in 
inches per 
day 

0.8 0.4 0.2 0 0 0.4 0.8 

 
3.  The snowfall in Squaw Valley is tracked by the US Weather Service.  For 
the month of March, 2021, the values on the table above were gathered.   
represents the rate of snowfall in inches per day,  represents the rate at which 
the snow melts in inches per day, and t is measured in days.   
 
     
 
(a)  Approximate .  Using the correct units, explain  in context of the 
problem. 
 
 
 
 
 
 
 
     
 
(b)  Using a Midpoint Reimann Sum, find .  Using the correct unots, 

explain . 
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(c)  Set up a left-hand Reimann Sum to approximate .  Using the 

correct units, explain the meaning of .   

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
(d)  Using your estimates in (b) and (c) and the fact that there were 11 inches of 
snow on the ground at the beginning of Day 1, estimate the amount of snow on the 
ground on Day 21.  Indicate the units.   
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