Definite Integrals

You must be very careful when calculating definite integrals
using substitution as the limits of integration change.

Ex I [ 150%(x* +1)"dx

Let u= x3 + 1
du = 3x°dx
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;du = xdx

J 1552 (o +1)" d = f;5u4du

New limuits.

u=x3+1
when x=0, then u=0"+1=1
whenx=1,thenu=1°"+1=2
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Ex 2. J.OA 10sin’x cosxdx

U= Sinx

du = cosxdx

j‘/6 10sin*x cosxdx = J‘Oélouétdu
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New limits.

1 =SsIn X

whenx=0, thenuw=sn0=0

when x = 776 , then u = sin% =1,

= IO% 10 du (note new limits)
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Ex3  Use the substitution # =cosx to show that

ftanxdx:1n2
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. , COSX
U= COSX
du= — sinxdx
—du = sinxdx

New limits.

u=Ccosx

when x=0, thenuw=cos0=1
when x = % , then u = cos % =1
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Ex 4 Use the substitution # = sin x to evaluate | cos® x dx
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cos’ xdx
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U= Sinx

du = cosxdx



cos’ xdx = |cos®xdu

We must also replace the remaining term cos’x in the integrand.

cos’x=1-sin’*x=1-1u?

New limits. whenx=0, thenu=sn0=0
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Ex5 Usethe substitution x =2sin & to show that

J‘ x+l _9_ \/—+_

x = 2sin0
dx = 2cos6d0

New Limits

When x = 0: 2sin@ =0
sin@ =0

0 =sin '(0)
6=0

When x = 1: iy
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