
M408D Third Midterm Exam, May 2, 2016

1) (20 pts) Consider the power series f(x) =
∑∞

n=1
2n(x−1)n√

n
.

a) Find the interval of convergence.

b) Express (x− 1)f ′(x) as a power series centered at x = 1.

c) Let F (x) =
∫ x

1
f(t)dt. Express F (x) as a power series centered at 1.

2. (20 points) Let f(x) = sin(ex − 1).

a) Find the 3rd order Taylor polynomial T3(x) that approximates f(x) near
x = 0.

b) Use this polynomial to approximate
∫ 0.2

−0.1 f(x)dx. (This gives an answer
accurate to at least 4 decimal places)

3. (30 pts) Partial derivatives. Let f(x, y) = xy2 − exy.

a) Compute the partial derivatives fx, and fy and evaluate these functions
at (0, 2).

b) Use the values of f , fx and fy at (x, y) = (0, 2) to approximate f(0.01, 1.96).

c) Suppose that we have a parametrized curve x(t) = t − 1, y(t) = 2t.
Compute df/dt when t = 1. (Strictly speaking this is the derivative of the
composite function f(x(t), y(t)) with respect to t.)

4. (30 points, 2 pages) Multiple integrals

a) Compute the iterated integral

∫ 3

1

∫ x4

x2

3
√
y
dy dx.

b) Let R be the region in the x-y plane between the curve y = ex, the line
y = e and the line x = 3. Express

∫∫
R
ln(x + y) cos(xy2)dA as a type I

iterated integral. Be explicit with your limits of integration! Then express
it as a Type II integral. You do not have to evaluate either of these
iterated integrals. Just set them up.

c) Let D be the unit disk, i.e. the interior of the circle x2+y2 = 1. Compute∫∫
D
x2dA by whatever method you like. [Hint: Cartesian coordinates work,

but polar coordinates are a lot easier.]
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