
CALCULUS EXERCISES 3 – Techniques of Integration

1. Evaluate Z
lnx

x
dx,

Z
x sec2 x dx,

Z ∞
3

dx
(x− 1)(x− 2) ,

Z 1

0

tan−1 x dx,
Z 1

0

dx
ex + 1

.

2. Evaluate, using trigonometric and/or hyperbolic substitutions,Z
dx

x2 + 1
,

Z 2

1

dx√
x2 − 1

,

Z
dx√
4− x2

,

Z ∞
2

dx

(x2 − 1)3/2

3. By completing the square in the denominator, and using the substitution

x =

√
2

3
tan θ − 1

3

evaluate Z
dx

3x2 + 2x+ 1
..

By similarly completing the square in the following denominators, and making appropriate trigonometric and/or
hyperbolic substitutions, evaluate the following integralsZ

dx√
x2 + 2x+ 5

,

Z ∞
0

dx
4x2 + 4x+ 5

.

4. Let t = tan 12θ. Show that

sin θ =
2t

1 + t2
, cos θ =

1− t2

1 + t2
, tan θ =

2t

1− t2

and that

dθ =
2 dt
1 + t2

.

Use the substitution t = tan 12θ to evaluate Z π/2

0

dθ

(1 + sin θ)
2 .

5. Let

In =

Z π/2

0

xn sinx dx.

Evaluate I0 and I1.

Show, using integration by parts, that

In = n
³π
2

´n−1
− n (n− 1) In−2.

Hence, evaluate I5 and I6.
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