
175 §2- CALCULUS II - Final exam

Instructor: Andrés E. Caicedo

December 14, 2009

Answer on your blue book. Indicate clearly in each page the question you are
working on. Make sure to show all your work. Do not skip any steps and show
all the algebra. Anything that you write that is unjustified or for which not all the
steps are explained will affect the total score. Numerical approximations are not
acceptable, except where explicitly stated in problem 4.
Among other skills, this exam expects to assess the following Core Outcomes:

• Apply and evaluate a variety of strategies for solving a problem. / Interpret
written materials.

[Identify and appropriately apply different integration techniques.]

• Demonstrate an understanding of the essential concepts underlying theories
in the field. / Apply theories to typical problems in the field.

[Know that integration is an inverse operation to differentiation, and can be
used to measure lengths, areas, and volumes, among others.]

• Demonstrate an understanding of the basic methods of inquiry used in this
field.

[Formally manipulate power series.]

• Apply theories to typical problems in the field.

[Approximate numerically a given integral.]

1. Let

f(x) =
∞∑

n=0

2nxn+1

n+ 3
.

(a) Find the radius of convergence of the series f(x).

(b) Let g(x) = 8x2f(x). Find the power series a0 + a1x+ a2x
2 + . . . for

g′(x).

(c) Show that g′(x) =
8x2

1− 2x
.

(d) Find a closed formula for f(x).
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2. Evaluate
∫

cos(5t)
(sin(5t))2 − 1

dt.

3. Find the centroid of a thin, flat plate covering the region enclosed by the
x-axis, the lines x = 2 and x = −2, and the parabola y = x2.

4. You can only use calculators in the items indicated with (∗).

(a) (*) Approximate numerically
∫ 3

0

1√
x+ 1

dx using the trapezoidal

rule with n = 4.

(b) (*) Find the theoretical bound for the error between this approxima-
tion and the actual value of the integral.

(c) Find the exact value of the integral.

(d) Verify that the actual error is below the theoretical bound.

5. Find the area inside the lemniscate with polar equation r2 = 2 cos(2θ).
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