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Questions

Example Evaluate the integral by making the given substitution.

∫
sin

√
x√

x
dx, u =

√
x.

Example Evaluate the integral by making the given substitution.

∫
esin θ cos θ dθ, u = sin θ.

Example Evaluate the indefinite integral

∫
ax + b√

ax2 + 2bx + c
dx.

Example Evaluate the definite integral, if it exists.

∫ 7

0

√
4 + 3x dx

Example Evaluate the definite integral, if it exists.

∫ √
π

0

x cos(x2) dx

Example Evaluate the definite integral, if it exists.

∫ 1/2

1/6

csc(πt) cot(πt) dt

Solutions

Example Evaluate the integral by making the given substitution.

∫
sin

√
x√

x
dx, u =

√
x.

∫
sin

√
x√

x
dx = 2

∫
sin

√
x

(
1

2
√

x
dx

)
Substitution: u =

√
x, du =

1
2
√

x
dx

Instructor: Barry McQuarrie Updated January 13, 2010



Calculus I Homework: The Substitution Rule Page 2

= 2
∫

sinu (du)

= 2
∫

sinu du

= −2 cos u + c

= −2 cos
√

x + c

Example Evaluate the integral by making the given substitution.

∫
esin θ cos θ dθ, u = sin θ.

∫
esin θ cos θ dθ =

∫
esin θ(cos θ dθ)

Substitution: u = sin θ, du = cos θdθ

=
∫

eu(du)

=
∫

eu du

= eu + c

= esin θ + c

Example Evaluate the indefinite integral

∫
ax + b√

ax2 + 2bx + c
dx.

∫
ax + b√

ax2 + 2bx + c
dx =

1
2

∫
1√

ax2 + 2bx + c
((2ax + 2b)dx)

Substitution: u = ax2 + 2bx + c, du = (2ax + 2b)dx

=
1
2

∫
1√
u

(du)

=
1
2

∫
u−1/2 du

=
1
2
· 1
1/2

u1/2 + k

=
√

ax2 + bx + c + k

Example Evaluate the definite integral, if it exists.

∫ 7

0

√
4 + 3x dx
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∫ 7

0

√
4 + 3x dx Substitution

u = 4 + 3x when x = 0, u = 4
du = 3 dx when x = 7, u = 25

=
1
3

∫ 25

4

√
u du

=
1
3

∫ 25

4

u1/2 du

=
1
3
· 1

3/2
u3/2

∣∣∣∣25
4

=
2
9
((25)3/2 − (4)3/2)

=
2
9
(125 − 8)

=
234
9

= 26

Example Evaluate the definite integral, if it exists.

∫ √
π

0

x cos(x2) dx

∫ √
π

0

x cos(x2) dx Substitution
u = x2 when x = 0, u = 0
du = 2x dx when x =

√
π, u = π

=
1
2

∫ √
π

0

cos(x2) (2xdx)

=
1
2

∫ π

0

cos(u) du

=
1
2

sinu|π0

=
1
2
(sinπ − sin 0)

=
1
2
(0 − 0) = 0

Example Evaluate the definite integral, if it exists.

∫ 1/2

1/6

csc(πt) cot(πt) dt

∫ 1/2

1/6

csc(πt) cot(πt) dt =
∫ 1/2

1/6

1
sin(πt)

cos(πt)
sin(πt)

dt
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=
∫ 1/2

1/6

sin−2(πt) cos(πt) dt

Substitution
u = sin(πt) when t = 1/2, u = 1
du = π cos(πt) dt when t = 1/6, u = 1/2

=
1
π

∫ 1/2

1/6

sin−2(πt)(π cos(πt) dt)

=
1
π

∫ 1

1/2

u−2 du

= − 1
π

u−1|11/2

= − 1
π

(1 − 2) =
1
π
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