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1) (14 pts) The following are the graphs of the distance (in feet) vs. time (in seconds) for two cars,   and  . 

 
Use these graphs and the methods studied in this class to answer the following questions.  

Draw and label on the graphs any lines you use, and be as precise as possible. 
 

a)  (8 pts)  Estimate the following: 

i.  the average speed of car B from 1.5 to 2 seconds is:                                      _______________ feet/sec 

ii.  the value of  
 (     )  ( )

     
 is:                                                                      __________________ 

iii.  the time   when the speed of car A is 8 ft/sec is:                                            ________________ seconds 

iv.  the longest time interval over which car A is ahead of car B  

and car A drives faster than car B is:                                                       from _____ to _______ seconds 

 

 

b) (6 pts)  Consider the four rough graphs below, labeled (a)-(d). No need to show any work. 

Which graph could be the derived graph of  ( ): (a), (b), (c), (d), or NONE of them: _______________ 

Which graph could be the derived graph of  ( ): (a), (b), (c), (d), or NONE of them: _______________ 

Which graph could be the graph of  ( )   ( ):  (a), (b), (c), (d), or NONE of them: _______________ 
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2)  (12 pts)  

a) Suppose  ( )            

i. (4 pts) Compute the formula in terms of   and   for  
 (   )  ( )

 
    

Show work and simplify as far as possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer: 
 (   )  ( )

 
 ________________________________ 

  

ii.  (2 pts) Explain how you can use your answer from part (a) to obtain a formula for   ( ).  

 

 

 

 

 

 

 

b) You do not know the formula for another function,  ( )  but you do know that the formula for the slope of the 

secant line to  ( ) from       to           is given by 

 
 (   )   ( )

 
 

 

(   )(     )
 

. 

i. (3 pts) Find a formula in terms of   for  (     )     ( )  
 

 

 

 

 

 

Answer:  (     )     ( )   _____________________ 

 

ii. (3 pts) Compute the slope of the tangent line to  ( ) at      . 

 

 

 

 

 

 

 

Answer: slope =_________________  



3) (14 pts) The demand curve for selling Blivets has the formula   

   ( )      √   

where   is measured in thousands of Blivets, and the price per item   is 

measured in dollars. Each Blivet costs $6 to produce, and your fixed 

costs are      thousand dollars. 

 

a) (3pts ) Find the interval on which the demand curve makes sense 

(i.e. the demand curve is greater or equal to zero and decreasing.) 

 

 

 

 

 

 

Answer: From             to                thousand blivets 

 

b) (3 pts) Write formulas for the total revenue   ( ), and for   ( )  Simplify your answers and include correct 

units. No need to show work. 

 

  ( )                                           measured in_____________________________ 

  ( )                                           measured in_____________________________ 

 

c) (4 pts) What quantity   results in the maximum total revenue? Justify your answer. 

 

 

 

 

 

 

 

 

Answer:             thousand Blivets 

d) (4 pts) Determine the maximum profit possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

        Answer: Max profit is  ______________ thousand dollars 

 



4)  (16 points)   

a) Let  ( )    
     

√     ( )
 . Compute   ( )  Do not simplify, but box your final answer. 

 

 

 

 

 

 

 

 

 

 

b) Let g( )     √    . Compute   ( )  Show your work. 

 

 

 

 

Answer:   ( )                     

c) Let     
  

 
           . Compute and simplify 

  

  
  

 

 

 

Answer: 
  

  
  ______________________________________ 

d) A certain multi-variable function    (   ) has these two partial derivatives:  

  

  
 

 

   
   ( )          

  

  
 

 

 
    

Compute the slope of the tangent line to the graph of    (   ) at    . 

 

 

 

Answer:________________ 



5) (12 pts) 

a)   Compute each of the following integrals. Simplify and box your final answers. 

  ∫ (√    
 

 
  √ )     

 
 
 
 
 
 
 
 
 

 

   ∫ ((   )(    ))  
 

 

 

 

 

 

 

 

 

      
b) Compute the shaded area.    

Show work and box your final answer. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝒚  𝒙 

𝒚  𝒙𝟐  𝟐𝒙  𝟐 

    



6) (16 pts) A balloon moves up and down. Its rate-of-ascent (speed) at time   hours is given by the function 

 ( )  
  

 
            (            ) 

 Let  ( ) denote the altitude of this balloon at   hours.  

a) Compute the change in the altitude of this balloon from 1 to 2 hours,  ( )   ( ). 
 
 
 
 
 
 

ANSWER:  ( )   ( )                        feet 
b) Suppose  ( )      feet. Compute the initial altitude of this balloon,  ( ).  

 
 
 
 
 
 
 

ANSWER:  ( )                        feet 
c) Find the candidates for the local minimum and the local maximum of the altitude A(t) of the balloon.  

For each, use the second derivative test to determine if they are a local minimum or a local maximum. 
 
 
 
 
 
 
 
 
 
 
 
 

ANSWER:  ( ) has a  local minimum at                        hours 

local maximum at                        hours 

d)  Suppose another balloon, balloon B, has an initial altitude of 200 feet, and its rate of ascent is given by  
 ( )            . 

 Give the formula in terms of   for the altitude  ( ) of the balloon B after   minutes. 
 

 

 

 

 

 

 

 

 

 

ANSWER:  ( )                                       



7) (16 pts) The following are the graphs of the marginal cost MC and the marginal revenue MR.  

Let   ( ) and   ( ) denote the total revenue and total cost, respectively, at   hundred items. 

 

a) Compute   ( )    ( ) 

 

 

 

Answer: ___________________ hundred $ 

b) Find the longest range of quantities within the shown range over which the Total Cost TC is increasing. 

Justify your answer. 

 

 

 

 

Answer:  from    _____ to   _____ hundred items 

c) Compute    ( ). 

 

 

 

Answer:     ( )  _________________ 

 )           ∫   ( )    ( )  
 

 

 

 

 

 

Answer: _________________ 

 

e) Suppose    ( )     hundred $. What is the maximum profit? 

 

 

 

 

 

 

Answer: Max profit is _______________ hundred $ 
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