Math 111






Name: __________________
Exam 3 (Trig, & 3.2 – 3.6) 

11-30-06
1. (10 pts)  (a)  What is the definition (limit of an algebraic expression) of
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(b)  Use the definition of the derivative in (a) to prove the following:  
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2.  (5 pts)  Give an example (formula for 
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) of a function which is continuous everywhere but is not differentiable at 0.

3. (5 pts)  Use the quotient rule to derive a formula for 
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4. (10 pts)  Consider the function 
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(a) Sketch an accurate graph of f on the axes below.
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(b) For what values of x is f differentiable?  Explain.

(c) Find a formula for
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5. (10 pts)  An angle θ in standard position has its terminal side intersecting the unit circle at P(x, y).  (a)  Find the 6 trigonometric values of θ in terms of x and y.  (b)  Make a diagram which shows, for each quadrant, which of the trigonometric values are positive.
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6. (10 pts)  For 
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, tell the following:

(a) domain of f
(b) range of f
(c) x-intercepts of f
(d) period of f
(e) locations of vertical asymptotes for f
(f) whether f is even, odd, or neither

7. (10 pts)  Consider the function 
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(a) Find a formula for 
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.  SIMPLIFY your answer as much as possible.

(b) Use 
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 to find all x values where the graph of f has a horizontal tangent line.  Show your work clearly.

8. (10 pts)  If a tank holds 5000 gallons of water, which drains from the bottom of the tank in 40 minutes, then Torricelli’s Law gives the volume V of water remaining in the tank after t minutes as 
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(a) Accurately graph V versus t for 
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 on the axes below.  
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(b) Use calculus to find the rate at which water is draining from the tank after t minutes.  Show your work clearly.
(c) Use your answer to part (b) to calculate at the rate at which water is draining from the tank after 5 minutes, after 10 minutes, and after 40 minutes.  Include the proper units on each answer.

· After 5 minutes:

· After 10 minutes:

· After 40 minutes:
9. (10 pts)  A mass on a spring vibrates horizontally on a smooth level surface.  Its equation of motion is 
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, where t is in seconds and x is in centimeters.
(a) Find the velocity at time t.

(b) Find the (exact) position at time 
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(c) Find the (exact) velocity at time 
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10. (5 pts)  If 
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11. (10 pts)  Use calculus to find all (exact) values of x in [0, 2π] for which 
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 has a horizontal tangent line.  Show your work clearly.
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