Math 171 - 2nd Final Exam  Name_ Key
December 15, 2010 Y Score

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

1. (8 pomts) Find an equation of the line tangent to the graph of the equation
2% +y® = 8y + 1 at the point (z, y) = (2,1).
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2. (8 points) Find the absolute maximum and minimum values of g(z) = 2 + cosz on
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3. (12 points) A rectangle is bounded by the z-axis and the graph of y = 4—1? (see below).
Find the coordinates of the point (z,y) that maximize the area of the rectangle.
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4. (7 points) Evaluate the definite integral: / z° cos(z* + 2) d.
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5. (11 points) Find the area of the bounded region between the graphs of y = 2 — 22
and y = x.
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6. (10 points) A person standing at the top of the Tower of Pisa throws a small heavy
object directly upward so that after ¢ seconds the object’s height in feet is given by

s(t) = —16t* + 96t + 176.

(a) When does the object reach its maximum height?
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(b) What is the maximum height of the object?
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(c) What is the velocity of the object when its height is 64 ft? What is the speed?

6+ Aty \T6 = (aF\

o = let-qut-11a = 16 (X 6t-7) = /6 (+-T)(x+)

= Y= Tsee

i

VE\.OC.\T‘:S‘: 3’('7)
SPEE‘D = \5’(7)\

~ 128 F/gec
128 T /ec

i

J——————



7. (18 points) Consider the function f(z) = 2z(z — 3)2.

(a) Find all critical numbers of f.
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(b) Find open intervals on which f is increasing/decreasing.
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(c) Find ‘the relative extreme values of f
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(d) Find open intervals on which the graph of f is concave up/down.
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(e) Find all points of inflection of the graph of f.




8. (8 points) The first quadrant region under the graph f(z) = 6 — z3 is rotated
about the z-axis to form a solid. Find the volume of the solid. (After setting up the
appropriate integral, you may use your calculator to approximate its value.)
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9. (12 points) Find 3—14 Do not simplify.
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10. (12 points) Find each limit analytically. Use oo, —co, or DNE if appropriate.
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11. (6 points) Find the linearization of f(z) = tanz at z = 7 /4.

L= F() s F(T) (ke ) I — ](

‘ N
T( T) =\ , F0) = sed x "Liﬂz \4, MX“
T'(%) -

2
12. (6 points) Evaluate the indefinite integral: / (536\/5 + 3 + sin x) dz.
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13. (13 points) Consider the definite integral
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(a) Briefly explain how we can be sure that the value of this integral is positive.
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(b) Use the trapezoid rule with n = 4 to approximate the value of the integral.
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(c) Use Simpson’s rule with n = 4 to approximate the value of the integral.
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14. (5 points) What is the dlfference between a removable discontinuity and a nonremovable
discontinuity?
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15. (14 points) Do any TWO of the following problems in the space provided below.
(a) Find the average value of f(z) = 3z° — 23 + z on the interval [-3,3].

(b) Let F(z / S 4 Find F/(z).

(c) The area under the graph of y = f(z) on the interval [2, 4] is approximated by a
Riemann sum of the form

Z(ci + c)Az,
k=1

where the interval [2,4] is partitioned into n subintervals of equal width Az and

¢k is some point in the kth subinterval. Write and evaluate the definite integral
that gives the exact area.

(d) Use the limit definition of the derivative to find f'(z) if f(z) = vz — 1.
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