
ADVANCED CALCULUS MAA4102THIRD HOUR EXAMFALL 2006 Name:No alulators permitted during the exam.Eah problem is worth 20 points.Explain all answers!1. a. Give a areful statement of the Mean Value Theorem.
b. Prove: If f(x) : [a; b℄ ! < is di�erentiable and has the property thatf 0(x) is ontinuous at eah x 2 [a; b℄; then there is a onstant M with theproperty that jf(x)� f(y)j �M jx� yj for all x; y 2 [a; b℄:

. Prove: j sin(x)� sin(y)j � jx� yj for all x; y 2 <:
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2. a. Give a areful statement of Taylor's Theorem. (Be sure to inlude theerror term.)

b. If f(x) = sin( 17x) for x 2 [��; �℄ and tol = 1106 ; then �nd an integer nso that the nth degree Taylor polynomial approximates f(x) with error lessthan 1106 for all x 2 [��; �℄:
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3. a. If f(x) : [a; b℄ ! < is a funtion, then give a areful de�nition of theintegral R ba f(x) dx:

b. If F (x) = R os(x)x2 tan(x+ 1) dx; then ompute F 0(x):
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4. a. Give a areful de�nition of the funtion ln(x) = loge(x):

b. Show the funtion ln(x) = loge(x) is one-to-one.
. Show the funtion ln(x) = loge(x) is onave down.
d. Prove: If x; n > 0; then loge(xn) = nloge(x):
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5. a. Give a areful statement of the Lagrange Theorem for polynomial inter-polation.
b. If f(x) = sin(17x) for x 2 [��; �℄ and tol = 1106 ; then �nd an integern so that the nth degree interpolating polynomial pn(x) for equally spaedpoints has the property that jf(x)� pn(x)j < 1106 ; for all x 2 [��; �℄:
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