u-substitution I — intuition and mechanics
Lesson 64 - Module 3 — Integral Calculus - The Calculus Course - dailymaths.uk/course

Practice problems

1. Evaluate the indefinite integral [ z2e®” dx.
2. Evaluate the indefinite integral [ sin(4z — 2)da.

3. Evaluate the indefinite integral [ li% dz.



Solutions

1. Evaluate the indefinite integral [ z2e?” d.

du_
3z2°

e Substitute into the integral: fx%“% =1 [e*du.

e Let u=23. Then g—;‘ = 322, which means dx =

e Using the known integral of ¥, we get %e“ +C.

e Back-substitute u = z3 to get %e‘”?) +C.
Answer: \fracl3 e"x"3 + C
2. Evaluate the indefinite integral [ sin(4z — 2)dz.

o Let u=4x — 2. Then du =4dz, so dr = %du.
e Substitute into the integral: [ sin(u)idu = % [ sin(u)du.
e The integral of sin(u) is — cos(u), so we have —% cos(u) + C.

e Back-substitute u = 4z — 2 to get —3 cos(4z —2) + C.
Answer: -\fracl4 \cos(4x - 2) + C
3. Evaluate the indefinite integral [ % dx.

o Let u=1+¢€". Then du = e*dz.

e The numerator e* dx is exactly du.

e The integral becomes [ 1 du =In|u|+ C.

e Back-substitute u = 1+ e* to get In(1 + e”) 4+ C (absolute value is not needed as 1 + e* is

always positive).

Answer: \In(1 + e¢"x) + C
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