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1. Determine whether the sequence {an} is monotonic, bounded and convergent, where

a) an =
3n+ 1

n+ 1

b) an =
(2n+ 3)!

(n+ 1)!

c) an =
n!

nn

d) an =
4n+1 + 3n

4n

2. Discuss the convergence of the sequence {an} where

a) an =
n+ 1

n

b) an =
n

n2 + 1

c) an = 1 +
1

3
+

1

32
+ . . .

1

3n

3. Test the behavior of the following infinite series

a)
∞∑
n=1

2n− 1

n!

b)
∞∑
n=1

nn

n!

c)
∞∑
n=1

(
2n+(−1)n

)−1
d)

∞∑
n=1

(
(n3 + 1)

1
3 − n

)

e)
∞∑
n=1

(
n2

n3 + 1

)
xn−1

f)
∞∑
n=1

5n3 − 3n

n2(n− 2)(n2 + 5)

g)
∞∑
n=1

1√
n3 + 2

h)
∞∑
n=1

1 + 2 + 3 + . . .+ n

12 + 22 + 32 + . . .+ n2
xn

i)
∞∑
n=1

1 · 3 · 5 · (2n− 3)

2 · 4 · 6 · · · (2n− 2)
· 1

2n− 1



j)
∞∑
n=1

log n

n
3
2

k)
∞∑
n=1

2n+1

n · 3n−1

l)
∞∑
n=1

n · 5n

(2n+ 3) log(n+ 1)

4. Test the convergence of the series

a) 1 +
x

1!
+

22x2

2!
+

33x3

3!
+ · · · , x > 0

b)

(
1

2

)2

+

(
1 · 3 · 5
2 · 4 · 6

)2

+

(
1 · 3 · 5 · 7 · 9
2 · 4 · 6 · 8 · 10

)2

+ · · ·

5. Examine the convergence of the series

1 +
22

32
+

22 · 42

32 · 52
+

22 · 42 · 62

32 · 52 · 72
+ · · ·

6. Check the following positive term series for convergence and divergence

a)
∞∑
n=1

(
n

n+ 1

)n2

b)
∞∑
n=1

n+ 2n

n2 · 2n

c)
∞∑
n=1

1 · 3 . . . (2n− 1)

4n2nn!

d)
∞∑
n=1

1 · 3 · 5 . . . (2n− 1)

2 · 4 · 6 . . . 2n(3n + 1)

e)
∞∑
n=1

ne−n
2

f)
∞∑
n=1

n2

e
n
3

7. Examine the behaviour of the following infinite series of positive terms.

a)

(
1

2

)2

+

(
1 · 3
2 · 4

)2

+

(
1 · 3 · 5
2 · 4 · 6

)2

+ . . .

b)
∞∑
n=1

3 · 5 · 7 . . . (2n+ 1)

n22n
xn+1

c)

(
1

3

)2

+

(
1 · 4
3 · 6

)2

+

(
1 · 4 · 7
3 · 6 · 9

)2

+ . . .

d)
x

2
+

(
1 · 3
2 · 4

)
x3

6
+

(
1 · 3 · 5 · 7
2 · 4 · 6 · 8

)
x5

10
+ . . .

e) x2 +
22

3 · 4
x4 +

22 · 42

3 · 4 · 5 · 6
x6 + . . .
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f) 1 +
x

1!
+

22x2

2!
+

33x3

3!
+ . . . , x > 0

g) )1 +
2x

2!
+

32x2

3!
+

43x3

4!
+ . . .

h)
1

2
√

1
+

x2

3
√

2
+

x4

4
√

3
+

x6

5
√

4
+ . . .

i) 1 +
1

2
+

1

2 · 3
+

1

3 · 4
+

1

4 · 5
+ . . .

8. Using integral test show that
∞∑
n=1

1

np
is convergent when p > 1 and diverges for p ≤ 1.

9. Check the following series for absolutely or conditionally convergence,

a)
∞∑
n=1

(−1)n+1 1

n2

b)
∞∑
n=1

sinnα

n2

c)
∞∑
n=1

(−1)n(n+ 2)

2n + 5

d) 1− x2

2!
+
x4

4!
− x6

6!
+ . . .

e)
∞∑
n=1

(−1)n+1

log(1 + n)
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