b
2. We use antiderivatives to find / f(x) dx:

/ f(x) dx = F(b) — F(a)
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Solutions:
1. /xsin(wxz) dx  (u=7x?)
» Notice v was chosen to be the inside of the composition.
» ldentify u and find du:
u=nx> = =27nx = du = 27x dx.

Notice: 27x dx isn't in integrand, but x dx is
1
= xdx=— du
27

» Replace appropriate expressions of x in the integrand with v and du:

/xsin(ﬂxz) dx = /sin(u) - % du.

Notice: there must be no terms involving x left
> Integrate the new simpler function:
1 1 1
sin(u) - — du = — [ sin(u) du = —(—cos(u)) + C
27 27 2T
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Solutions:

1 d
X
v1—x
» Notice v was chosen to be the inside of the composition.
» ldentify u and find du:

(u=1-x)

u=1-—x =u=-1 = du = —1 dx.
Notice: —1 dx isn't in integrand, but dx is
= dx=—1du

» Replace appropriate expressions of x in the integrand with v and du:

1 1
———dx = / — - (—1) du
/ v1—x Vu (=1)
Notice: there must be no terms involving x left
» Integrate the new simpler function:

du——/ul/2 du =202+ C
[7
1
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Solutions:
X _ 2
3./1+X2dx (u=1+x°)

» Notice The composition is not obvious (you can see it if you write
75z = x(1+x*)71). When stuck, look for what portion of the
integrand is particularly troublesome.

» ldentify u and find du:

1
u=14+ x? = u =2x =>du:2xdx:>§duzxdx

> Replace appropriate expressions of x in the integrand with u and du:

X 11
X _dx= [ 2= du.
/1+X2X /2u .

» Integrate the new simpler function:

1 1 1
il B
2/u 2n|u|—i—C

1
» Substitute back in /X dx==In|1+x%+.C
1+ %2 2
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Solutions:
e\/X+1
d = +1
SiT Ix (u=+vx+1)
» Notice Have a double-composition. Chose u to be biggest inside.
» ldentify u and find du:

1 1 1 1
u= X+1:>UI:*X+171/2:>C/U:* dx = 2 du = dx
2( ) 2x+1 vx+1

> Replace appropriate expressions of x in the integrand with u and du:

1
dx = [ eV*t! dx = / e'2 du
vx+1 vx+1

» Integrate the new simpler function:

2/e”:2e”+C

Vx+1
» Back substitute: / € dx = 2eV>*t 4+ C.
vx+1
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