Strategy: choosing the right technique
Lesson 75 - Module 3 — Integral Calculus - The Calculus Course - dailymaths.uk/course

Practice problems

1. Evaluate the integral [ 22 cosx dz.

2. Evaluate the integral [ #f_g dx.

3. Evaluate the integral [ \/9177 dx.



Solutions

1. Evaluate the integral f.TUQ cos x dx.

e Identify the integrand as a product of an algebraic function 22 and a trigonometric function
COST.

Since there is no clear u-substitution (the derivative of 22 is 2x, not cos z), use integration
by parts.

e Set u = 22 and dv = cos z dz, which gives du = 2z dz and v = sinx.

2

Apply the formula: [ 22 coszdr = 2?sinz — [ 2zsinz da.

e Apply integration by parts again to [ 2z sinx dz with v = 2z and dv = sinz dz.

e This gives 2z(—cosx) — [ 2(—cosz) dx = —2z cosz + 2sin z.
Answer: x"2 \sin x + 2x \cos x - 2 \sin x + C

2. Evaluate the integral [ — fgff?) dzx.

e Check for u-substitution: the derivative of z? + 22 — 3 is 2z + 2, which is not a multiple of

T + 5.
e Recognize this as a rational function. Factor the denominator: 22 +2x —3 = (v +3)(x —1).
e Use partial fraction decomposition: % = xi;?) + %
o SolveforA:A:%:_%l:—%.
. SolveforB:B:%—ig:%:%.
e Integrate: f(;i/; + Ll)dx =—itlnfz+3|+3njz—1|+C.

Answer: \frac32\In—x-1— - \frac12\In—x+3— + C

3. Evaluate the integral [ ﬁ dx

o Identify the form va2 — 22 in the denominator, where a = 3.
e This is a cue for trigonometric substitution. Set z = 3sin 6.

e Then dz = 3cosfdf and V9 — 22 = \/9(1 —sin ) = 3 cosb.
e Substitute into the integral: [ 295940 = [1d =60+ C.

3cosf

e Convert back to x: since 2/3 = sin 6, then 6 = arcsin(z/3).

Answer: \arcsin\left(\fracx3\right) + C
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