
Math 141
Fall 2011 Name:
Exam 3

Remainder Theorem: Let Rn = |S − Sn| be the
remainder in approximating the value of a conver-
gent alternating series

∑∞
k=1(−1)k+1ak by the sum

of its first n terms. Then Rn ≤ an+1.

1. 10 pts. each Find the limit of each sequence, or
state that the limit does not exist.

(a)

{
2n12

11n12 + 4n5

}
(b) an = (−1)n n

√
n

(c)
{cosn

2n

}
(Use Squeeze Theorem)

2. 10 pts. Evaluate the geometric series
∞∑
k=2

5

3k
.

3. 10 pts. For the telescoping series
∞∑
k=1

1

(k + 1)(k + 2)
,

find a formula for the nth term of the
sequence of partial sums {sn}, then evaluate
lim
n→∞

sn to obtain the value of the series.

4. 10 pts. Use the Remainder Theorem given
above to estimate the value of the convergent
series

∞∑
k=1

(−1)k

kk

with an absolute error less than 10−3.

5. 10 pts. each Determine whether the series con-
verges or diverges. The test(s) you are
allowed to use are indicated in parentheses.

(a)
∞∑
k=0

k

99k + 50
, (Divergence Test or

either Comparison Test)

(b)
∞∑
k=1

k√
k2 + 4

, (any test that works)

(c)
∞∑
k=1

(k!)2

(2k)!
, (Ratio Test)

(d)
∞∑
k=1

k2

2k
, (Root Test)

(e)
∞∑
k=1

k2 − 1

k3 + 9
, (either Comparison Test)

(f)
∞∑
k=1

k8

k11 + 3
, (any test that works)

6. 10 pts. each If a series converges, use the Alter-
nating Series Test to show it; otherwise, use
some other test to show divergence.

(a)
∞∑
k=2

(−1)k

k ln2 k

(b)
∞∑
k=2

(−1)k
(

1 +
2

k

)


