
1. Show that for any number r != 1,

1 + r + r2 + · · · + rn =
1− rn+1

1− r

2. Which of the following expressions would be used to determine the partial fraction
decomposition of

1

(x2 − 1)(x2 + 3)
?

(a)
A

x− 1
+

B

x + 1
+

Cx + D

x2 + 3
(b)

A

x− 1
+

B

(x− 1)2
+

Cx + D

x2 + 3

(c)
A

x− 1
+

B

x + 1
+

C

x + 3
+

D

(x + 3)2
(d)

A

x− 1
+

B

(x− 1)2
+

C

x + 3
+

D

(x + 3)2

3. True or False. For every x > 0,

sin x > x− x3

3!
+

x5

5!
− x7

7!

4. Suppose 0 ≤ an ≤ bn for all n, then which of the following statements MUST be true?
Be sure to mark ALL correct answers.

(a) If
∑∞

n=0 an converges then
∑∞

n=0 bn converges.

(b) If
∑∞

n=0 an diverges then
∑∞

n=0 bn diverges.

(c) If
∑∞

n=0 bn converges then
∑∞

n=0 an converges.

(d) If
∑∞

n=0 bn diverges then
∑∞

n=0 an diverges.

5. Which of the following statements are true? Be sure to mark ALL correct answers.

(a)
3∑

n=1

1√
n
≥

∫ 4

1

1√
n

(b)
3∑

n=1

1√
n
≤

∫ 4

1

1√
n

(c)
4∑

n=2

1√
n
≥

∫ 4

1

1√
n

(d)
4∑

n=2

1√
n
≤

∫ 4

1

1√
n

6. The two power series
∑∞

n=0 anxn and
∑∞

n=0 bn(x− 1)n are both converge for all x and
are equal. That is, for every x,

∞∑

n=0

anx
n =

∞∑

n=0

bn(x− 1)n.

1



Which of the following must be true? Be sure to mark ALL correct answers.

(a) a0 =
∞∑

n=0

(−1)nbn (b) a0 =
∞∑

n=0

bn

(c) b0 =
∞∑

n=0

(−1)nan (d) b0 =
∞∑

n=0

an

7. The series
∑∞

n=1 an has the property that its n-th partial sum sn = a1 + a2 + · · · + an

for every n is 1√
n . Does the series converge and if so to what value?

8. Find the sum of the following infinite series:

1− π2

2!22
+

π4

4!24
− π6

6!26
+

π8

8!28
+ . . .

9. The following power series converges for all x and defines a function f(x). Which is
the graph of the function determined by this power series?

∞∑

n=1

xn

(n− 1)!
= x + x2 +

x3

3!
+ · · · ?

(a)
!2 !1 1 2

x

!2

2

4

6

8

10

y

(b)

!2 !1 1 2
x

!10

!8

!6

!4

!2

y

(c)

!2 !1 1 2
x

!10

!8

!6

!4

!2

y

(d) !2 !1 1 2
x

2

4

6

8

10

y

10. Which of the following is the graph of

r = 1 + cos
(
θ +

π

4

)
?

2
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(a)

!0.5 0.5 1.0 1.5
x

!1.5

!1.0

!0.5

0.5

y

(b)

!0.5 0.5 1.0 1.5
x

!0.5

0.5

1.0

1.5

y

(c)

!1.5 !1.0 !0.5 0.5
x

!0.5

0.5

1.0

1.5

y

(d)

!1.5 !1.0 !0.5 0.5
x

!1.5

!1.0

!0.5

0.5

y

11. Determine the area of the shaded region determined by the graph of r =
√

θ in polar
coordinates.

12. Find the length of the polar curve

r = cos3(θ/3), 0 ≤ θ ≤ π/4.

13. Evaluate the following integrals:

(a) ∫
x cos(x) dx

(b) ∫
x3

√
1− x2

dx.

3



(c) ∫
x2 + 2x

(x + 1)2
dx.

(d) ∫
sec3(2θ) tan3(2θ) dθ

14. Does the following improper integral converge? Justify your answer.

∫ 2

0

dt

t2 − 1
.

15. Find a series representation for the definite integral
∫ 1

0 e3x3
dx.

16. Find the Taylor series (around x = 0) for f(x) = ln(4 + 3x2). Give the radius of
convergence. (You don’t need to find the interval of convergence)

17. Compute the radius of convergence of the following power series. If the radius of
convergence is finite also check the endpoints to determine if the series converges there
to determine the interval of convergence.

∞∑

k=1

k!

k2k
xk.

18. Investigate the following series for absolute convergence, conditional convergence or
divergence:

(a)
∞∑

n=1

1

n ln(n)
.

(b)
∞∑

k=1

(−1)k

k +
√

k

(c)
∞∑

n=1

n sin(
1

n
).

19. Give the definition of the Taylor series of a (sufficiently differentiable) function f(x)
around x = c and use this to find the Taylor series of f(x) = 1

x around x = 1.
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20. Recall that the decimal expansion for a number a ∈ [0, 1] is given as

a = .a1a2a3a4 . . .

where each ai is some non-negative integer less than 10 and it means that

a =
∞∑

n=1

an

10n

Use comparison with a geometric series to show that for ANY sequence of non-negative
integers {an} with 0 ≤ an ≤ 9, the series

∑∞
n=1

an
10n converges to a number at most 1.
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