
Math 12 0 Sp ring 2 001Class15: W ednesday Fe brua ry 2 8
E xam p lesof\Inte gr alExchange " using u-substitution

Goal
O ur goaltoday isto have fun while we getm o r e p r actice e valuating inte gralsusing inte gration by
substitution. W e'llintroduce the ide a of thinking of inte gration by substitution ase xchanging one
inte gral(hard)for a di®e r e ntone (e asy).
W ar m -up

Q uestion: How ar e the following inte gralsrelated?
Z

e tan(x )sec2(x )dx and
Z
2 x e x

2
dx

A nsw e r : W e can think oftwo di®e r e ntu-substitutionswhich willm ake these inte gralsidentical.

Gr o up W o r k
You willbe sp litinto group sof3 or 4studentsandassignedone ofthe inte gralsbelow.
Firstide ntify the u(x )function which willallow you to \e xchange " the give n inte gralfor a sim p le r
inte gralwhich you can e valuate e asily.
The n e valuate your assignedinte gralby e valuating the sim p le r inte gralyou \e xchanged" itfor.
E ach group willthe n w rite their solution on the boa rdso the r estofthe classcan follow e ach solution.
E ach group willne edsom e one with go odhandw riting to w rite-up the solution andanothe r p e rson who
can e xp lain the w ritte n solution andsom e one else w ho can answ e r q ue stionsaboutthe solution.
The n w e willgo through the solutionstogethe r.E ve ryone shouldunde rstandhow to do all6 inte grals.

1:
Z 4

2
2 x 2(x 3 ¡ 3)12 dx = 2 .

Z ¼=2

0
cos(2 x )

q
sin(2 x )dx =
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3:
Z 5

0
sin(e x )e x +cos(e

x )dx = 4:
Z 1

0

x
2 x + 1

dx =

5:
Z 4

0

2 x 2 ¡ 4
(x 3 ¡ 6 x + 2 0)3 dx = 6 .

Z 8

1

e
3
p
x

3
p
x 2

dx =


