
Math 12 0 Sp ring 2 001Class14: Monday Fe brua ry 2 6
Intr oduction to u-substitution

1.Findthe following de rivatives.

(a)
d
dx
[(x 3 + 5x )14]=

(b)
d
dx
[(sin(x ))2 4]=

(c)
d
dx
[(u(x ))32]=

2 .Findthe following inde n̄ite inte grals.
(a)
Z
(3x 2 + 5)(x 3 + 5x )13 dx =

(b)
Z
cos(x )[sin(x )]2 3 dx =

(c)
Z

u0(x )[u(x )]31dx =

(d)
Z

x 2(x 3 + 1)55 dx =

Thisp rocessinvolvesidentifying a com p osite function g0(u)with an \inside function" u(x )in your
inte grand.
In orde r to e valuate the inte gralusing the Fundam e ntalThe o r e m co m binedwith The Chain R ule to
n̄dthe anti-de rivative the inte grandm ustlook like g0[u(x )]u0(x ).

Cle arly:
Z

g0(u(x ))u0(x )dx = g[u(x )]+ C

Thiside a can be syste m atizedinto a te chniq ue ofinte gration know n asIN TEGR A TIO N BY SUB-
STITUTIO N .
Identify the g0(u)andu(x )andu0(x )in the following inte gralandthusevaluate it.

3.
Z ln(x )

x
dx =
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4.
Z
(x + e x )9(1+ e x )dx =

Letu =

The n
du
dx

=

Multip lying both sidesby dx gives: du =
N ow substitute into the originalinte gral,so thate ve rything isin te rm sofu inste adof x .
5.
Z
(x + e x )9(1+ e x )dx =

Z

Thisne w inte gralshouldbe e asie r than be fo r e.Solve it.

N ow \conve rtback to x ".

6 .
Z t2

5+ t3
dt=

Letu =

The n
du
dt

=

So du =

So ( )¢du = t2 dt

Substitute,the n solve :Z t2

5+ t3
dt=

Conve rtback:

How do esthisp rocesschange w he n you have a DEFIN ITE IN TEGR A L?

7 .
Z 4

1

e
p
x

p
x

dx =


