The City College of New York                       Department of Mathematics
Final Examination                               Math 19500                                           
Instructions

Please read the following instructions carefully.  
· This exam has four parts. Answer five questions in each part, for a total of twenty questions.   
· Show all your work inside this booklet.   
· Calculators and any other electronic devices may not be used. They must be turned off and out of sight. 
When you finish the exam, fill in the following information:
The question omitted in Part I is   #_____


  The question omitted in Part II is  #_____



    The question omitted in Part III is #_____




      The question omitted in Part IV is  #_____ 
Print your name here: _______________________________

Sign your name here: _______________________________  
Your instructor’s name: ____________________________ 
Part I: Questions 1-6.  Choose any five questions.  
1. Given 
[image: image1.wmf]4

()

fx

x

=

 and
[image: image2.wmf]2

)

(

x

x

x

g

-

=

, write 
[image: image3.wmf]((2))((2))

fggf

--

 as an integer. 
2. Find the value of 
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3. Given the function
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4. Find the center C and the radius r of the circle 
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5. Solve the equation 
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6. Suppose 
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 and tan x is negative.  Find sin 2x.  

Part II:  Questions 7 to 12. Choose any five questions.   
7. Sketch the graph of the function
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 . Show coordinates of the vertex and intercepts. 
8. Simplify 
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 by rewriting it as an expression that doesn’t involve any fraction.  
9. Find the exact value of 
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10. Let 
[image: image13.wmf]2

()

fxx

x

=+

.  Rewrite 
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 as a single reduced fraction.   

11. Rewrite 
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 as a simplified sum.  

12. Find an equation of the line passing through 
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 that is parallel to the line joining points (1,2) and (3,1). 
Part III: Questions 13-18.  Choose any five questions.   
13. Rewrite 
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 as a simplified fraction. 

14. Expand and rewrite 
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15. Rewrite 
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16. Solve 
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 for all x values in the interval 
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17. Find 
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. You may leave a square root sign in your answer.   
18. Sketch the graph of  
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 . Show and label all intercepts and asymptotes.   

Part IV: Questions 19 to 24. Choose any five questions.  
19. Sketch the graph of 
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. Show and label all intercepts and asymptotes.

20. Sketch the graph of 
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. Show all intercepts and end behavior. 
21. Sketch one period of the graph of 
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.  Label all maximum points, minimum points, and intercepts with their coordinates.
22. Solve the inequality
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. Write your answer using interval notation. 23. Solve the inequality
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 . Write your answer using interval notation.

24. The population of a bacteria colony is 2000 at 3 o’clock and 4000 at 4 o’clock. What will the population be at 6 o’clock? You may leave logs or exponents in your answer. Assume that the population grows exponentially.  
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