Math 120R – Mock Final Exam



                  Time: 1 hour

Directions:  You must show all your work and/or explain your reasoning to receive full credit.  This means answers obtained through methods like guess and check will receive no credit nor will equations found using the statistical mode on your calculator.  You must use the variables given in the problem, use units where appropriate, and answer any application problem using a full sentence.

1. Label the following as true or false.  Justify each answer.  

A.  The average rate of change of a function 
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 with respect to 
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 over an interval can be symbolically represented as 
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B.  If 
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 then the slope of the line through (2, 4) to the point (3, 9) is the same as the slope of the line connecting the point (-2, 4) to the point (-3, 9).  ____________

C.  A function can be both increasing and concave up.  ______________

D.  If 
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is a reflection of 
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across the vertical axis.   _____________

E.  In general, 
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F.  All linear functions of the form 
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 have inverse functions. _____

G.  The function 
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is an example of a power function.  _____________

H. The rational function 
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 has exactly two zeros.  __________

2. Find the domain and range of the following function:  
[image: image12.wmf].
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 Justify your conclusions.  

3. The per capita debt in the US was $12,848 in 1990 and has risen to $26,813 in 2005 (as of 10/4/2005 and is currently increasing by approximately $2000 each year not including the interest charged on the debt). 

A.  Assuming that the per capita debt is growing according to the exponential growth model, find an equation for the per capita debt as a function of time where 
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 corresponds to 1980.  

B.  Explain all the parameters in your equation.  

C.  Using this model, predict the per capita debt in 2025.  

D.  When would you expect the per capita debt to be $40,000?  Find this value exactly and then give a numerical approximation.  

E. Find the inverse of the equation you found in part A and explain the meaning of this inverse in practical terms.

4. A rock is thrown off the top of a building with an initial velocity of 80 feet/second.  The height of the rock above ground is a function of time since the rock was thrown.  The height is given by the equation 
[image: image14.wmf].

240

80

16

)

(

2

+

+

-

=

t

t

t

h

  

A.  Find the vertex of this graph by completing the square and give a practical interpretation of this vertex.  

B.  What is the appropriate domain and range for this function?  Sketch a graph of the function.  

C. Find (exactly) and interpret the vertical and horizontal intercepts of this function.

5. A.  Find and simplify 
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B.  Using your answer from part A, what happens as 
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6. A population of animals oscillates between a low of 900 on January 1
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and a high of 1750 on July 1 
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A.  Find a formula for the population, 
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 as a function of time, 
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t

 in months assuming the function is sinusoidal.  

B. Find the exact time and then write an approximation of this time when the population is 1334 animals.

7. Find a possible equation for the following polynomial functions:

                            (Conally Page 424: Problems 19, 22)

8. Solve the following exactly (this means you need to show the computations):  

A.  
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B.  
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9. It costs a company $30,000 to begin production of their product plus $3 for every unit of the product produced.  Let 
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 be the number of units produced by the company.  

A.  Find a formula for 
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 the total cost for the production of 
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 units produced by the company.  

B.  Find a formula for the company’s average cost per unit, 
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C.  Graph 
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  Label any asymptotes on the graph.  

D.  Explain in economic terms why the graph of 
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has the long-run behavior that it does.  

E. Explain in economic terms why the graph of 
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has the vertical asymptote that it does.

10. If (1, 4) is a point on the graph of 
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 find a point on 
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11. A. Find the missing sides and angles for the following triangle:

        (CONNALLY Page 299, Problem 16)

B. Find the area of the triangle.

12. Given the following rational function, 
[image: image35.wmf].

5

4

)

(

2

+

-

=

t

t

t

h

  Find all asymptotes, intercepts and sketch the graph.
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