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SECTION: {circle one) 11:00-11:55  12:05-1:00

Math 105 - Final Exam - December 9, 2005

Instructions: Show all of yvour work and circle your final answers. Caleulators are allowed, but notes and
bools are not.

1. (32 pts. - 4 pts. each) Caleculate the following:
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2. (8 pts. - 4 pts. each) Let g(z) = z* -
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(a) What, if anything, does the Mean Value Theorem say about g{x) on the interval [1, 3]?
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(b) What, if anything, does the Extreme Value Theorem say about g(z) on the interval [-2,2]?
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3. (8 pts.) Calculate the degree-3 Thylor polynomial for f{z) =Inx at oy = 1.
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4, (8 pts.) Using the limit definition of the derivative, show that if f(z) = 2% — 3z then f'(z) = 2z — 3.
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5. (8 pts. - 4 pts. each) The formula for Newton’s method is given by Tny1 = n f(zn)

T Fea)
(a) The function f(z) = z* — 622 + Tz + 3 has a root in the interval [1,3]. Using an initial guess of
T = 2, give the first three approximations for this root. (Give your answers to 8 decimal places.)
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(b) Verify that an initial guess of zq = 1 will not approximate the root of f(z) in the interval [1, 3].
Explain, using a graph if necessary, why Newton’s method fails to find the correct root with this
initial guess.
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6. (18 pts. - 3 pts. each) The graph of y = f(t) is given below. Consider the function g(z) = f f(t) dt.
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{b) Find the value(s) of z for which ¢'(z) = 0.
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. (c) On what iﬁtewa.l{s} is g(z) concave down?
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(d) In the interval [2, 5], at what = value does g(z) have a global minimum?
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{e) On what interval(s) is f(t) continuous?
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(£) On what interval(s) is f(¢) differentiable?
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. (10 pts.) One way to create a box from a rectangular sheet of metal is to cut a square from each
corner and then bend up the resulting sides. Suppose the sheet of metal has dimensions 24 inches by
45 inches. How large should the sguares be cut to maximize the volume of the resulting box? (For a

box of length !, width w, and height h, the volume is lwh.)
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