Math 171 - Final Exam Name __K ey
December 9, 2013 Score

Show all work to receive full credit. Supply explanations where necessary.

1. (10 points) Let f(z) = V2% + = + 4. Find an equation of the line tangent to the graph
of f at the point where z = 3.
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2. (8 points) Find k so that g is continuous at = = 2.
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3. (8 points) Use the quotient rule to derive the formula for the derivative of y = tan z.
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4. (16 points) Find each limit analytically. Use co, —o0, or DNE if appropriate.
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- 5. (10 points) Let f(z) =z — 2z. Use the limit definition of derivative to find f'(z).
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6. (12 points) A farmer plans to fence a rectangular pasture adjacent to a river. The
pasture must have an area of 88,200 square meters. No fencing is needed along the
river. What dimensions will require the least amount of fencing?
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7. (20 points) Consider the following rational functions:
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(a) Find the horizontal and vertical asymptotes of the graph of f .
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(b) Determine the intervals on which f is increasing/decreasing.
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(d) Identify all relative extrema.
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. 8. (12 points) Find the area of the region bounded by the graphs of y = 22 — 4z + 4 and
y =4 — z. You may use your calculator to evaluate your definite integral.

9. (8 points)
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Evaluate the definite integral: / 522 (z° 4+ 1)* dx.
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10. (20 points) The height of a ball thrown vertically upward is given by

s(t) = —16t* + 96t + 112
where s is measured in feet and ¢ is measured in seconds.

(a) What are the initial height and velocity of the ball?
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(b) What is the maximum height attained by the ball?
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(c) When does the ball hit the ground?
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(d) What is the speed of the ball when it hits the ground?
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“11. (10 points) Evaluate the indefinite integral: / <7x Va3 — p + sec? x) dx
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12. (8 points) Consider the definite integral | sinz?dz. Use the trapezoid rule with n = 4
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to approximate the value of the integral.
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13. (8 points) Find the average value of y = x +sinz on the interval from z =0 to z = .
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