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Q-1) Calculate the following:

(i) lim
x→0

x− sinx

x− x cosx
.

(ii)
∫

x2 lnx dx.

(iii)
∫ ∞

1

lnx

x2
dx.

Show your work in detail. Correct answers without detailed explanation do not get any credit.

Grading: 3+3+4=10 points.

Solution:

(i)

lim
x→0

x− sinx

x− x cosx
LH
= lim

x→0

1− cosx

1− cosx+ x sinx
LH
= lim

x→0

sinx

2 sinx+ x cosx
LH
= lim

x→0

cosx

3 cosx− x sinx
=

1

3
·

(ii) Use integration by-parts with u = lnx and dv = x2 to get∫
x2 lnx dx =

1

3
x3 lnx− 1

3

∫
x2 dx =

1

3
x3 lnx− 1

9
x3 + C.

(iii) First use integration by-parts with u = lnx and dv =
dx

x2
to get∫

lnx

x2
dx = − lnx

x
+

∫
dx

x2
= − lnx

x
− 1

x
+ C.

Since we have lim
x→∞

lnx

x
= 0 and lim

x→∞

1

x
= 0, we get

∫ ∞

1

lnx

x2
dx =

(
− lnx

x
− 1

x

∣∣∣∣∞
1

)
= 1.


