
Calculus 132: Test IV, Spring 2011

No graphing calculators and show your work with proper notation. There are at least 140pts to
earn. Box your answers and work problems in the white space provide and box your answers.
Thanks and Enjoy! Please answer these survey questions to the best of your memory:

I have missed . unexcused classes to the best of my memory.
I estimate that I invested . hours per week studying outside of class on average to the best
of my memory.

Problem 1 [15pts] Find the first 3 nontrivial terms in the power series expansions centered at
zero for the following functions:

(a.) f(x) = e−2x

(b.) g(x) = x2 cos(3x)

(c.) ℎ(x) = 2 sin(x) cos(x)



Problem 2 [10pts] Calculate the complete power series solution centered at zero for the integral
below:∫

x10 sin(x2) dx

Problem 3 [15pts] Multiply the power series below to obtain the first 4 nontrivial terms in the
series expansion for ℎ(x) centered at zero. Once the multiplication is completed then calculate
ℎ(0), ℎ′(0), ℎ′′(0) and ℎ(3)(0) WITHOUT direct differentiation.

ℎ(x) = (1 + x+ 2x2 + 3x3 + ⋅ ⋅ ⋅ )(4− 5x− 6x2 − 7x3 − ⋅ ⋅ ⋅ )



Problem 4 [15pts] Find the first 3 nontrivial terms in the power series solution of

dy

dx
+ 3x2y =

1

1− x2
.

Problem 5 [10pts] Recall that secx = 1
cos(x) and use division of series to calculate the first 3

nontrivial terms in the power series centered at xo = 0 for secx. (or for 2/3 credit use some
other argument)



Problem 6 [10pts] Write f(x) = 3x as a power series centered at xo = 2.

Problem 7 [10pts] Suppose we decide to approximate the function f(x) = 1
1+x by the first two

terms in the binomial series; f(x) ≅ 1 − x. If you need a precision of 0.1 then what is the
largest set you should trust calculations where you have used 1− x in place of 1

1+x ?

Problem 8 [10pts] Suppose the coefficients cn ∈ ℝ are chosen such that f(x) =
∑∞

n=0 cn(3x− 3)n

converges at x = 2. What is the smallest possible interval of convergence for f(x)?



Problem 9 [15pts] Find the complete power series expansion for f(x) = xex
2

+ sin(x) and use
this to calculate the 29-th and 30-th derivatives for f evaluated at zero.

Problem 10 [15pts] Define (v) = c√
c2−v2 for −c < v < c where c is a particular positive con-

stant. Suppose that ∣v∣ << c and derive the first three nontrivial terms in a power series
approximation for (v) centered at v = 0. (I would use binomial series here, do what you
think is best)



Problem 11 [10pts] Suppose the function f(x) = ao + a1(x − 1) + a2(x − 1)2 + a3(x − 1)3 + ⋅ ⋅ ⋅
has the graph below. What does the graph tell you about the values of ao, a1 and a2?

Problem 12 [10pts] Suppose f(x) =
∑∞

n=0 anx
2n+1. Show that f is an odd function.

Problem 13 [5pts] Suppose we are given that f(x) =
∑∞

n=0 cnx
n has interval of convergence

(−R,R). It can be shown that limn→∞ ∣cn+1/cn∣ = 1/R. (you do not have to show it here).
Find the open IOC for the series ℎ(x) = f(g(x)) =

∑∞
n=0 cn

[
g(x)

]n
.You need x ∈ dom(g)

subject to a certain condition (you find the condition).

Problem 14 [5pts] The IOC could be some rather strange sets for the previous problem. For
example, note that f(x) = 1 +x+x2 + ⋅ ⋅ ⋅ has IOC = (−1, 1) but f(ex) = 1 + ex + e2x + ⋅ ⋅ ⋅
has an open IOC of (−∞, 0). Does this contradict the power series domain theorem we
dicussed in lecture? Explain.


