
Math 132 - December 7, 2016
Solutions

Warm-up Problems

1. Multiply to find a power series for (sinx)(cosx):

sinx cosx =

(
x− x3

3!
+

x5

5!
− x7

7!
+ · · ·

)(
1− x2

2!
+

x4

4!
− x6

6!
+ · · ·

)
=x− 2

3
x3 +

2

15
x5 − 4

315
x7 +

2

2835
x9 − · · ·

Solution: Note: sinx cosx = 1
2 sin(2x) It is probabably much easier (and better) to use substitution.

2. Use multiplication of power series to find a power series for ex sinx.

Solution:

ex sinx =

(
1 + x +

x2

2!
+

x3

3!
+

x4

4!
+ · · ·

)(
x− x3

3!
+

x5

5!
− x7

7!
+ · · ·

)
=x + x2 +

1

3
x3 − 1

30
x5 − 1

630
x7 +

1

22680
x9 + · · ·

3. Use division of power series to find a power series for sin x
x .

Solution:

sinx

x
=1− x2

3!
+

x4

5!
− x6

7!
+ · · ·

4. Use long division a power series for tanx = sin x
cos x :

sinx

cosx
=
x− x3

3! + x5

5! −
x7

7! + · · ·
1− x2

2! + x4

4! −
x6

6! + · · ·

=x +
1

3
x3 +

2

15
x5 +

17

315
x7 +

62

2835
x9 + · · ·

Solution: Some ideas that might make this easier:

• tanx is an odd function so you know that only odd powers of x should be there (why? This seems amazing!)

• You can also be tricky by exploiting (tanx)′ = sec2 x = 1 + tan2 x.

• In the end, you may decide that taking derivatives is the easiest way to go.

Lecture Notes: Magic with complex numbers
Take the power series for ex and plug in ix. See what happens.

Lecture Notes: Limits with Power Series

lim
x→0

ex − 1− x

x2
= lim

x→0

1
2!x

2 + 1
3!x

3 + 1
4!x

4 + · · ·
x2

= lim
x→0

(
1

2!
+

1

3!
x +

1

4!
x2 + · · ·

)
=

1

2

Class Problems

5. Clicker Which of the following series converge?

I.

∞∑
n=2

n

n3 − 2
II.

∞∑
n=2

(
n + 1

2n

)
III.

∞∑
n=1

2n + n

5n

(a) None of them (b) One of them (c) Two of them Correct (d) All three

Solution: I and III only
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6. Clicker Which of the following power series series have radius of convergence R =∞?

I.

∞∑
n=1

2n(x− 2)n

nn
II.

∞∑
n=2

(x + 1)n

3n(n2 + 2)
III.

∞∑
n=1

(x + 10)n

2(n!)

(a) None of them (b) One of them (c) Two of them Correct (d) All three

Solution: I and III

7. Clicker The Taylor Series for f(x) = 1 + x + x2 centered at x = 2 looks like:

a0 + a1(x− 2) + a2(x− 3)2 + a3(x− 3)3 + a4(x− 3)4 + · · ·

Find a1 + a3.

(a) 0 (b) 1 (c) 3 (d) 5 Correct (e) 7

Solution: The Taylor Series is

7 + 5(x− 2) + (x− 2)2

so a1 = 5 and a3 = 0.

8. Clicker Evaluate the integral

∫
dx√

4x2 − 16
.

(a) 1
2arcsec(x

2 ) + C

(b) 1
2 ln

∣∣∣x2 +
√
x2−4
2

∣∣∣+ C Correct

(c) 1
2arcsin(x

2 ) + C

(d) − 1
2 ln

∣∣∣√x2−4
2

∣∣∣+ C

9. Clicker

∫ 2

0

3 + x2 dx = lim
n→∞

Rn, where Rn is the right-hand Riemann sum. Find Rn.

(a)
26

3

(b)
6

n
+

8n(n + 1)(2n + 1)

6

(c) 3 +
4n(n + 1)

2n2

(d) 6 +
4n(n + 1)(2n + 1)

3n3
Correct

2


