11.5) Integration by substitution



Worked example

Your turn

Find:
jx(Zx —5)? dx

using the substitution u = 2x — 5

Find:
jx(Sx —2)8 dx

using the substitution u = 5x — 2

(5x — 2)10 N 2(5x — 2)°
250 225
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Worked example Your turn

Find: Find:
jxv5x+2 dx jxv2x+5 dx
using the substitution u = 5x + 2 using the substitutionu = 2x + 5

5 3
(2x+5)2 52x+5)2 N
10 6 ¢




Worked example Your turn

Find: Find:
jxv5x+2 dx jxv2x+5 dx
using the substitution u? = 5x + 2 using the substitution u® = 2x + 5

5 3
(2x+5)2 52x+5)2 N
10 6 ¢




Worked example Your turn

Find: Find:
jcosx sinx (2 + sinx)* dx jcosxsinx (1 +sinx)3 dx

using the substitution u = sinx + 2 using the substitution u = sinx + 1

1 s 1. .
g(smx+1) —Z(smx+1)4+c




Worked example

Your turn

Find:

T

2
j cosx sinx (2 + sinx)* dx
0

using the substitution u = sinx + 2

Find:

s

2
f cos x sinx (1 + sinx)3 dx
0

using the substitution u = sinx + 1
49
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Worked example Your turn
Find: Find:
3sin 2x 2 sin 2x
j—_ dx J— dx
2+ sinx 1+ cosx

using the substitution u = 2 + sinx

using the substitutionu = 1 + cosx

4In|1+cosx|—4cosx +c



Worked example Your turn
Calculate: Calculate:
T T
jzsinx\/2+cosx dx fzcosx\/1+sinx dx
0 0

using the substitution u = cosx + 2

using the substitution u = sinx + 1

%(2\/5— 1)



Worked example Your turn

Use the substitution u = v/x — 1 to evaluate: Use the substitution u = 1 + +/x to evaluate:

49 1 25 1
dx f dx
-Le Vx—1 16 1+Vx

5
6

2+ 21ln




Worked example

Your turn

A finite region is bounded by the curve with
equation y = x3In(x? + 3), the x-axis and the
lines x = 0 and x = +/5.

Use the substitution u = x% + 3 to show that the
area of R is%f;(u —3)lnudu

A finite region is bounded by the curve with
equation y = x3In(x? + 2), the x-axis and the
lines x = 0 and x = V2.

Use the substitution u = x2 + 2 to show that the
area of R is % f24(u —2)Inudu

Shown



Worked example

Your turn

Using integration by substitution, prove that:

-]

1
dx = arccosx + ¢
2

Vi-x2

Using integration by substitution, prove that:

dx = arcsinx + ¢

7=

Shown



Worked example

Your turn

Use the substitution u = cos x to evaluate
T

3 3 )
sin® x cos“ x dx
0

Use the substitution u = sin x to evaluate
T

6 . 2 3
sin“ x cos® x dx
0

17
480



Worked example

Your turn

Use the substitution x = cos u to evaluate

V3
jlz x%+/1—x2dx
2

Use the substitution x = sin u to evaluate
V3

2,
L X 1—x2dx
2

21 + 3V3
96



