SOLUTIONS TO INTEGRATION USING A POWER SUBSTITUTION


SOLUTION 1 : Integrate 
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so that
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and

[image: image3.png]= (2u)du



 .

Substitute into the original problem, replacing all forms of [image: image4.png]


, getting
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(Use polynomial division.)
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[image: image9.png]=2u—2Infu+1[+C
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 .

Click HERE to return to the list of problems. 




SOLUTION 2 : Integrate [image: image11.png]Ve

=

dz



 . Use the power substitution
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so that

[image: image13.png]



and

[image: image14.png]= (2u)du



 .

Substitute into the original problem, replacing all forms of [image: image15.png]


, getting
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(Use polynomial division.)

[image: image18.png]/( =10+
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 .

Click HERE to return to the list of problems. 




SOLUTION 3 : Integrate [image: image22.png]_3
oy



 . Use the power substitution

[image: image23.png]



so that
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=
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and

[image: image25.png]de = (3u?)du



 .

Substitute into the original problem, replacing all forms of [image: image26.png]


, getting
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T
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(Use polynomial division.)
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4)“"




[image: image30.png]:/(911—364—144“14) du
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[image: image32.png](21/%)? = 362'/% + 1441n[2*/% + 4] +- C





[image: image33.png]2% — 362/ + 144In[o"/* + 4]+ C




 .

Click HERE to return to the list of problems. 




SOLUTION 4 : Integrate [image: image34.png]/ 2z — 1)/ de



 . Use the power substitution

[image: image35.png]r-1=u




so that

[image: image36.png]z=u’+1



 ,
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 ,

and

[image: image38.png]de = (6u®)du



 .

Substitute into the original problem, replacing all forms of [image: image39.png]


, getting

[image: image40.png]/z(z —1)Yar :/(u“ + 1)u (6u%)du
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.

Click HERE to return to the list of problems. 




SOLUTION 5 : Integrate [image: image45.png]


 . Use the power substitution
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so that

[image: image47.png]r=u’+9



 ,

[image: image48.png]Va=9=vVZ=u



 ,

and

[image: image49.png]= (2u)du



 .

Substitute into the original problem, replacing all forms of [image: image50.png]


, getting
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 .

Click HERE to return to the list of problems. 




SOLUTION 6 : Integrate [image: image57.png]


 . Use the power substitution
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so that

[image: image59.png]I
=
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 ,
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 ,

and

[image: image61.png]de = (3u?)du



 .

Substitute into the original problem, replacing all forms of [image: image62.png]


, getting
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[image: image64.png]3u?
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(Use polynomial division.)
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 .



SOLUTION 7 : Integrate [image: image70.png]_VE+l
Nataan



 . Because we want to simultaneously eliminate a square root and a cube root, use the power substitution
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so that
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 ,

[image: image73.png]VE=z'/?

ub)V/2 = u?



 ,
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 ,

and

[image: image75.png]de = (6u®)du



 .

Substitute into the original problem, replacing all forms of [image: image76.png]


, getting
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(Use polynomial division. PLEASE INSERT A FACTOR OF 6 WHICH WAS ACCIDENTLY LEFT OUT.)
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 .

Click HERE to return to the list of problems. 




SOLUTION 8 : Integrate [image: image86.png]/Ms-v—ﬁ:u



 . Remove the ``outside" square root first. Use the power substitution

[image: image87.png]



so that

[image: image88.png]


 ,
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 ,
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 ,

and (Use the chain rule.)

[image: image91.png]iz = 2(u® - 5)(2u)du = (4u® - 20u)du



 .

Substitute into the original problem, replacing all forms of [image: image92.png]


, getting

[image: image93.png]/ 5+ Vzds = / () (40 — 20u)du
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 .

Click HERE to return to the list of problems. 




SOLUTION 9 : Integrate [image: image99.png]/"(14— Vr—3dz



 . Remove the cube root first. Use the power substitution

[image: image100.png]-3

1+




so that

[image: image101.png]


 ,

[image: image102.png]Ve=3=u?-1



 ,

[image: image103.png]z=(u®~1)* +3



 ,

and (Use the chain rule.)

[image: image104.png]de = 2(u® - 1)(3u?)du = (6u° — 6u?)du



 .

Substitute into the original problem, replacing all forms of [image: image105.png]


, getting

[image: image106.png]/{/14— Vo—3ds = /(11)(6115 — 6u)du
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 .

Click HERE to return to the list of problems. 




SOLUTION 10 : Integrate [image: image112.png][V v



 . Remove the ``outside" square root first. Use the power substitution

[image: image113.png]



so that

[image: image114.png]



[image: image115.png]— A+ VE=u
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[image: image117.png]—r = (-2 -4



 ,

and (Use the chain rule.)

[image: image118.png]de = 2((u® - 2)* - 4)2(u® - 2)(2u)du = 8u(u® - 2)(u" - 4u)du



 ,

or

[image: image119.png]dz
= (8u” — 4
8u®
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 .

Substitute into the original problem, replacing all forms of [image: image120.png]


, getting

[image: image121.png]/‘/24- 4+ \x /(u (8u” — 48u® + 64u®)du
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SOLUTION 11 : Integrate [image: image127.png]1 »
/ 2+\/W'u



 . Remove the ``outside" square root first. Use the power substitution

[image: image128.png]



so that

[image: image129.png]



[image: image130.png]— T+ VE=u




[image: image131.png]



[image: image132.png]—r = (-2 -1)



 ,

and (Use the chain rule.)

[image: image133.png]de = 2((u® - 2)* = 1)2(u® - 2)(2u)du = 8u(u® — 2)(u* — 4u® + 3)du



 ,

or

[image: image134.png]dr = (8u” — 48u® + 88u® — 48u)du



 .

Substitute into the original problem, replacing all forms of [image: image135.png]


, getting

[image: image136.png]/ % (8u™ — 48u° + 88u® — 48u)du

1
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 .

Click HERE to return to the list of problems. 




SOLUTION 12 : Integrate [image: image143.png]


 . Use the power substitution

[image: image144.png]



so that

[image: image145.png]



and

[image: image146.png]= (2u)du



 .

Substitute into the original problem, replacing all forms of [image: image147.png]


, getting

[image: image148.png]/ e (2u)d
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(Use polynomial division.)

[image: image150.png]/(z-v—i
o)



 .

Use the method of partial fractions. Factor and decompose into partial fractions, getting
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(After getting a common denominator, adding fractions, and equating numerators, it follows that [image: image153.png]Alu+1)+Bu—-1)=2



 ;

let [image: image154.png]: A0)+B(-2)=2— B=-1




 ;

let [image: image155.png]D A@2)+B(0)=2—A=1



 .)
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(Recall that [image: image159.png]Inm=lon = (2)
n



 .)
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 .

Click HERE to return to the list of problems. 




SOLUTION 13 : Integrate [image: image161.png]


 . Use the power substitution

[image: image162.png]



so that

[image: image163.png]


 ,

[image: image164.png]


 ,

and

[image: image165.png](—2u)du



 .

Substitute into the original problem, replacing all forms of [image: image166.png]


, getting

[image: image167.png]



[image: image168.png]


 .

Use the method of partial fractions. Factor and decompose into partial fractions, getting (There are repeated linear factors!)
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(After getting a common denominator, adding fractions, and equating numerators, it follows that

[image: image172.png]Afu—2)(u+2)? + Bu+2)*+ C(u+2)(u—2)* + D(u—2)



 ;

let [image: image173.png]=25 AQ)+ BO) +C(0) + DO) = -8 — B=~7



 ;

let [image: image174.png]u=-2: A(0)+B(0)+C(0)+D(16):—BﬁD:—%



 ;

let [image: image175.png]=0: A(-8)+B(4)+C(8) +D(4) = -84-2+8C-2=0
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 ;

let [image: image177.png]u=1: A(-9)+ B(9) + C(3) + D(1) = —9A——+zc——:—z




[image: image178.png]— =34+C




 ;

it follows that [image: image179.png]


 and [image: image180.png]


 .)
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(Recall that [image: image186.png]Inm=lon = (2)
n



 .)
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[image: image188.png]


.

Click HERE to return to the list of problems. 




SOLUTION 14 : Integrate [image: image189.png]


 . Use the power substitution

[image: image190.png]



so that

[image: image191.png]1/4




and

[image: image192.png]= (4u?
lu®)du



 .

Substitute into the original problem, replacing all forms of [image: image193.png]


, getting
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(Use polynomial division.)
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 .

Use the method of partial fractions. Factor and decompose into partial fractions, getting
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(After getting a common denominator, adding fractions, and equating numerators, it follows that

[image: image200.png]Alu+2)(u? +4) + B(u —2)(u® +4) + (Cu+ D)(u + 2)(u — 2) = 20u® + 64



 ;

let [image: image201.png]+ A(0) + B(=32) +(C(~=2) + D)(0) = -96 — B =3




 ;

let [image: image202.png]u=2: A(32) + B(0) +(C(2) + D)(0) =224 — A =7



 ;

let [image: image203.png]=2i: A(2i +2)(0) + B(2i — 2)(0) + (C(2i) + D)(2i +2)(2i — 2)
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[image: image205.png]— —16Ci — 8D = 20(8i°) + 64 = 160(—i) + 64 = —160i + 64



 ;

it follows that [image: image206.png]160
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