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Exercise 3. Compute the following definite integrals:

(a)
0∫

−1

dx
1− 3√x

; (b)
π/2∫
0

x cosxdx; (c)
π/2∫
0

e2x cosxdx.

Solution. (a)

0∫
−1

dx
1− 3√x

=
1∫
2

−3(1−u)2

u du

u = 1− 3
√
x, du = −1

3x
−2/3dx

dx = −3x2/3du
= −3(1− u)2du

x = −1, x = 0
u = 2 u = 1

= −3
1∫
2

(1−u)2

u du

= 3
2∫
1

(1−u)2

u du

= 3
2∫
1

1−2u+u2

u du

= 3
2∫
1

1
u − 2 + u du

= 3
(
ln |u| − 2u+ 1

2u
2
)∣∣∣2

1

= 3
(
(ln 2− 4 + 2)− (ln 1− 2 + 1

2)
)

= 3
(
ln 2− 1

2

)

1



(b)

π/2∫
0

x cosxdx = (x sinx)
∣∣∣π/2
0

−
π/2∫
0

sinxdx
u = x, v = sinx
du = dx, dv = cosxdx

= (x sinx)
∣∣∣π/2
0

− (− cosx)
∣∣∣π/2
0

= (x sinx+ cosx)
∣∣∣π/2
0

=
(
π
2 sin(

π
2 ) + cos(π2 )

)
−
(
0 sin 0 + cos 0

)
= π

2 − 1

(c) In what follows, color coding is for emphasis (the integral that we need to evaluate is in red).

π/2∫
0

e2x cosxdx
u1 = e2x, v1 = sinx
du1 = 2e2xdx, dv1 = cosxdx

=
(
e2x sinx

)∣∣∣π/2
0

−
π/2∫
0

2e2x sinxdx

= eπ − 2
π/2∫
0

e2x sinxdx
u2 = e2x, v2 = − cosx
du2 = 2e2xdx, dv2 = sinxdx

= eπ − 2
(
(−e2x cosx)

∣∣∣π/2
0

−
π/2∫
0

−2e2x cosxdx
)

= eπ + 2
(
(e2x cosx)

∣∣∣π/2
0

− 2
π/2∫
0

e2x cosxdx
)

= eπ + 2
(
− 1− 2

π/2∫
0

e2x cosxdx
)

= eπ − 2− 4
π/2∫
0

e2x cosxdx

We have now obtained

π/2∫
0

e2x cosxdx = eπ − 2− 4
π/2∫
0

e2x cosxdx.

By solving for
π/2∫
0

e2x cosxdx, we get

π/2∫
0

e2x cosxdx = eπ−2
5 .

2


