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Q-1)

(i) Does the series
∞∑
n=0

20n2 + 19n

(n+ 2019)(n+ 2020)
converge or diverge? Why?

(ii) Does the series
∞∑
n=2

2019

n(lnn)2
converge or diverge? Why?

(iii) Find the sum of the series
∞∑
n=0

1

(n+ 2019)(n+ 2020)
.

Grading: (i) 3 points, (ii) 3 points, (iii) 4 points.

Solution:

(i) The general term does not go to zero as n goes to infinity. Therefore the series diverges by the
n-th term test.

(ii) Since
∫ ∞

2

dx

x(lnx)2
=

(
− 1

lnx

∣∣∣∣∞
2

)
<∞, the series converges by the integral test.

(iii)
∞∑
n=0

1

(n+ 2019)(n+ 2020)
=

∞∑
n=0

(
1

n+ 2019
− 1

n+ 2020

)
=

1

2019
.


