
ADVANCED CALCULUS MAA4102THIRD HOUR EXAMFALL 2005 Name:No 
al
ulators permitted during the exam.Ea
h problem is worth 20 points.Explain all answers!1. a. Give a 
areful statement of both parts of the Fundamental Theorem ofCal
ulus.

b. Prove both parts of the Fundamental Theorem of Cal
ulus. (Explainea
h step)
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2. a. Give a 
areful statement of Taylor's Theorem. (Be sure to in
lude theerror term.)

b. If f(x) = e2x for x 2 [�3; 3℄ and tol = 1105 ; then �nd an integer n so thatthe nth degree Taylor polynomial approximates f(x) with error less than1105 :
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3. a. Give a 
areful statement of the intermediate value theorem for integrals.
b. Prove: the intermediate value theorem for integrals.
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4. a. Explain why the following argument is in
orre
t. R 1�1 1x2 dx = � 1x j1�1 =�1� 1 = �2:

b. Prove: If x � 1; then ln(x) = loge(x) � x� 1:
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5. a. Give a 
areful de�nition of what it means for the integral of a fun
tionf(x) : [a; b℄! < to exists.

b. Using a DEFINITION of the integral, prove: If a � 
 � d � b; f(x) :[a; b℄! <; and R ba f(x) dx exists, then R d
 f(x) dx exists.
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