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Show your work in detail. Correct answers without justification are never graded.

Q-1) Let an =
n+ 4

n(n+ 1)(n+ 2)
.

(i) Show that
∞∑
n=1

an converges.

(ii) Find the exact value of
∞∑
n=1

an.

Answer:

(i) Let bn =
1

n2
. Using Limit Comparison Test we find that

lim
n→∞

an
bn

= 1,

so
∞∑
n=1

an converges since
∞∑
n=1

bn, which is a p-series, converges.

(ii) Using partial fractions technique we find that

n+ 4

n(n+ 1)(n+ 2)
=

2

n
− 3

n+ 1
+

1

n+ 2
.

Using this we find that the sequence of partial sums sm is of the form

sm = a1 + · · ·+ am =
3

2
− m+ 3

(m+ 1)(m+ 2)
.

Hence
∞∑
n=1

an = lim
m→∞

sm =
3

2
.


