Exercises

Integration rules — Solutions

Exercise 1.
@) Jezx(3x—2)dx ;2"(3x 2) — J'% 2. 3dx 4+ c
; T3x-2) - J e?dx + ¢
; B3x—2) 3 ; e+
= %ez" (SX— g) +c
(b) J:(x + 1) sin(x)dx = [(x + 1)(—cos(x))]5 — J:(_COS(X))dX

= (m+1) = (=1) = [=sin(x)ly
=n+2-0=m+2

() J(sz —3) - sin(x) = — cos(x) (2% — 3) — J— cos(x)4xdx + ¢
= —cos(x)(2x* —3) + Jcos(x)4xdx +c

= —cos(x)(2x* — 3) + sin(x)4x — Jsin(x) -4dx + ¢

= —cos(x)(2x* — 3) + sin(x)4x + 4 cos(x) + ¢

Exercise 2. (a) We will use the substitution t := (2x + 3). Then % =2
implying that dx = %




(b) We will use the substitution t := —x? + 1. Then % = —2x implying that

_ at
dx = 5.
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(c) We will use the substitution t := x*. Then % = 2x implying that dx = %.

t
chos(xz)dx = chos(t)d—
2x
1
=5 Jcos(t)dt
= L sinfx) + ¢ = L sinlx?) +
= 5 sin(x) +¢ = 5 sin(x c
(d) We will use the substitution t := sin(x). Then % = cos(x) implying that
dx = 4t
cos(x)
Jcos(x) Jcos(x) dt
dx =
sin(x) t  cos(x)
1
— J Tat
t
=1In(Jt]) + ¢ = In(|sin(x)|) + ¢
(e) We Willd‘:lse the substitution t := —x* + 1. Then % = —3x? implying that
dx = 32



(f) We will use the substitution t := In(x). Then 4 = 1 jimplying that dx =
dx X plying

x - dt.
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Exercise 3. We compute with partial integration:

Jex cos(x)dx = €* cos(x) — Jex(— sin(x))dx 4+ ¢

If we set A := [ e cos

which is equivalent to

= e*cos(x) + J e*sin(x)dx + ¢

= e* cos(x) + €*sin(x) — J e* cos(x)dx + ¢

(x)dx then we get

A = e*cos(x) + e*sin(x) — A

1 X X o
A= 7 (e* cos(x) + e*sin(x)) .



Exercise 4.

1.
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2. We will use the substitution rule with the substitution z = —%. Then

dz _ _d
d—’t‘ = —t and thus dt = _—i
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