UTIONS TO U-SUBSTITUTION



SOLUTION 1 : Integrate 
u = x2+5x 
so that

du = (2x+5) dx . 
Substitute into the original problem, replacing all forms of x, getting

[image: image1.png]/(21 +5)(&? + 52)7 de :/(z‘l +52)7(2¢ + 5) de




[image: image2.png]



[image: image3.png]



[image: image4.png]=(1/8)(z* +52)* + C



 .

Click HERE to return to the list of problems. 




SOLUTION 2 : Integrate [image: image5.png]/(3—1)‘"«1‘5



 . Let

u = 3-x 
so that

du = (-1) dx , 
or

(-1) du = dx . 
Substitute into the original problem, replacing all forms of x, getting

[image: image6.png]/(3 —o)0ds = /u‘"(—l)llu




[image: image7.png]=- / ul®du




[image: image8.png]



[image: image9.png]=(-1/1)@3 -z +C



 .

Click HERE to return to the list of problems. 




SOLUTION 3 : Integrate [image: image10.png]/Wx +9dz



 . Let

u = 7x+9 
so that

du = 7 dx , 
or

(1/7) du = dx . 
Substitute into the original problem, replacing all forms of x, getting

[image: image11.png]/mu = /ﬁu/v)m‘




[image: image12.png]= (1/7)/1"/‘1 du




[image: image13.png]udl?
=W/ngp +C




[image: image14.png]=(1/7)(2/3)(7z +9)¥* + C




[image: image15.png]=(2/21)(Tz + 9*/* + C



 .

Click HERE to return to the list of problems. 




SOLUTION 4 : Integrate [image: image16.png]


 . Let

u = 1+x4 
so that

du = 4x3 dx , 
or

(1/4) du = x3 dx . 
Substitute into the original problem, replacing all forms of x, getting

[image: image17.png]



[image: image18.png]-
7 (1/4)do



 
(Do not make the following VERY COMMON MISTAKE : [image: image19.png]du =In|u'/?| +C




 . Why is this INCORRECT ?)

[image: image20.png]- (1/4)/1‘4/-* du




[image: image21.png]u?l®
=0/ +C




[image: image22.png]=(1/9)@/2)(1 +2*)* +C




[image: image23.png]=(@3/8)(1+2Y) +C



 .

Click HERE to return to the list of problems. 




SOLUTION 5 : Integrate [image: image24.png]42 gy




 . Let

u = 5x+2 
so that

du = 5 dx , 
or

(1/5) du = dx . 
Substitute into the original problem, replacing all forms of x, getting

[image: image25.png]/e-‘a“.u = /(:“ (1/3)du




[image: image26.png]= (1/5)/@“ du




[image: image27.png]=(1/5)e" +C




[image: image28.png]=(1/5)" 2+ C



 .

Click HERE to return to the list of problems. 




SOLUTION 6 : Integrate [image: image29.png]/ 4cos(3z) dz



 . Let

u = 3x 
so that

du = 3 dx , 
or

(1/3) du = dx . 
Substitute into the original problem, replacing all forms of x, getting

[image: image30.png]/ 4cos(3z) dz = / 4cos(u) (1/3)du




[image: image31.png]—@/3) / cosudu




[image: image32.png]=(4/3)sinu+C




[image: image33.png]= (4/3)sin(3z) + C



 .

Click HERE to return to the list of problems. 




SOLUTION 7 : Integrate [image: image34.png]


 . Let

[image: image35.png]u

Inz



 
so that

[image: image36.png]


 . 
Substitute into the original problem, replacing all forms of x, getting

[image: image37.png]



[image: image38.png]/ sinudu




[image: image39.png]cosu+C





[image: image40.png]—cos(lnz) +C



 .



SOLUTION 8 : Integrate [image: image41.png]


 . Let

u = x2+4x-3 
so that

du = (2x+4) dx = 2 (x+2) dx , 
or

(1/2) du = (x+2) dx . 
Substitute into the original problem, replacing all forms of x, getting

[image: image42.png]



[image: image43.png]



[image: image44.png]:s/%u/z)m




[image: image45.png]:(s/z)film




[image: image46.png]=(3/2)lfu| +C




[image: image47.png]=(3/2)ln|e® +4z - 3|+ C



 .

Click HERE to return to the list of problems. 




SOLUTION 9 : Integrate [image: image48.png]357+ 4y




 . Let

u = x2+1 
so that

du = 2x dx , 
or

(1/2) du = x dx . 
Substitute into the original problem, replacing all forms of x, getting

[image: image49.png]



[image: image50.png]- /3“ (1/2)du




[image: image51.png]= (1/2)/3“ du




[image: image52.png]3 .
=+ C
=g+




[image: image53.png]i
zmss *



 
(Recall that [image: image54.png]AlnB =In BA



 .)

[image: image55.png]



[image: image56.png]Lgtriio
o



 .

Click HERE to return to the list of problems. 




SOLUTION 10 : Integrate [image: image57.png]


. Let

[image: image58.png]u

Inz



 
so that

[image: image59.png]


 . 
Substitute into the original problem, replacing all forms of x, getting

[image: image60.png]



[image: image61.png]:sfllm
3




[image: image62.png]=3lnju +C




[image: image63.png]=3ln|lnz|+C



 .

Click HERE to return to the list of problems. 




SOLUTION 11 : Integrate [image: image64.png]in(Ez)



. Let

[image: image65.png]


 
so that (Don't forget to use the chain rule.)

[image: image66.png]du = 5 cos(5z)dz



 , 
or

[image: image67.png](1/5)du = cos(5z)dz



 . 
Substitute into the original problem, replacing all forms of x, getting

[image: image68.png]ey cos(5a)do





[image: image69.png]= [ L /5)du

o




 
(Do not make the following VERY COMMON MISTAKE : [image: image70.png]Lju=tle+C




 . Why is this INCORRECT ?)

[image: image71.png]= (1/5)/(“ du



 . 
Now make another substitution. Let

w = -u 
so that

dw = (-1) du , 
or

(-1) dw = du . 
Substitute into the problem, replacing all forms of u, getting

[image: image72.png](1/5)/(“,11;: (1/5)/ew(-1)uw




[image: image73.png]- (1/5)(-1)/ew dw




[image: image74.png]=(-1/5)e" +C




[image: image75.png]=(-1/5)e"+C




[image: image76.png]=(=1/5)e~ ") 4. ¢




 .

Click HERE to return to the list of problems. 




SOLUTION 12 : Integrate [image: image77.png]


. Let

u = x2 
so that

du = 2x dx , 
or

(1/2) du = x dx . 
In addition, the range of x-values is

[image: image78.png]z:0— 7



 , 
so that the range of u-values is

[image: image79.png]u: (0 — (vA)°



 , 
or

[image: image80.png]wu:0—T



 . 

Substitute into the original problem, replacing all forms of x and the x-values, getting

[image: image81.png]



[image: image82.png]



[image: image83.png]- (1/2)[ snudu




[image: image84.png]- (1/2)( — cosul;)




[image: image85.png]- (-1/2)((w‘);,)




[image: image86.png]= (=1/2)(cosm — cos 0)




= (-1/2)( (-1) - (1) )

= (-1/2)( -2)

= 1 .

Click HERE to return to the list of problems. 




SOLUTION 13 : Integrate [image: image87.png]/(z +3)(z - 1) de



 . Let

u = x-1 
so that

du = (1) dx = dx . 
In addition, we can "back substitute" with

x = u+1 . 
Substitute into the original problem, replacing all forms of x, getting

[image: image88.png]/(z +3)(e -1 de :/((u 1)+ 3udu




[image: image89.png](u +4)® du





[image: image90.png](W + 4u) du





[image: image91.png]o’ u®
=L 44l 40
7 + 0 +C




[image: image92.png]=(1/Tu" +(2/3)u* +C




[image: image93.png]=1/ z-1)"+(2/3)(z-1)*+C



 .

Ž



SOLUTION 14 : Integrate [image: image94.png]/“/m.u



 . Let

u = 4-x 
so that

du = (-1) dx , 
or

(-1) du = dx . 
In addition, we can "back substitute" with

x = 4-u . 
Substitute into the original problem, replacing all forms of x, getting

[image: image95.png]/;mm - /(4 —u)Vii (<1)du




[image: image96.png]- (-1)/ (4= wu/2du




[image: image97.png]- (-1)/ (402 — ) du




[image: image98.png]



[image: image99.png]=-4(2/3)u* + (2/5)u*? + C




[image: image100.png]=@/5)-2)*" - #/3)4-2)** +C



 .

Click HERE to return to the list of problems. 




SOLUTION 15 : Integrate [image: image101.png]


 . Let

u = 2x+3 
so that

du = 2 dx , 
or

(1/2) du = dx . 
In addition, we can "back substitute" with

x = (1/2)(u-3) . 
Substitute into the original problem, replacing all forms of x, getting

[image: image102.png]z+5 1, u
2= /7( =3 +5 (1 ),




[image: image103.png]7(1/2)/ (1/2)u —(3/2)+.7




[image: image104.png]- (1/2)/ ),




[image: image105.png]:(1/2)/{@», 23 g,




[image: image106.png]= {3+ 22}




[image: image107.png]= (1/2){(1/2)1‘ +(7/2)In \u\} +C




[image: image108.png]=(1/4)u+ (7/4)Inju|+C




[image: image109.png]=(1/4)(2z+3) + (7/4) In |22 + 3| + C



 .

Click HERE to return to the list of problems. 




SOLUTION 16 : Integrate [image: image110.png]


 . Let

u = x+2 
so that

du = (1) dx = dx . 
In addition, we can "back substitute" with

x = u-2 . 
Substitute into the original problem, replacing all forms of x, getting

[image: image111.png]



[image: image112.png]dutd)+4
u





[image: image113.png]/u —du+8

u




[image: image114.png]JE- e




[image: image115.png]:/{u-u-g}:m




[image: image116.png]5~ ut8lnjul +C




[image: image117.png])2
‘;2) (e +2) +8Injr+2+C



 .

Click HERE to return to the list of problems. 




SOLUTION 17 : Integrate [image: image118.png]/(3+



 . Let

[image: image119.png]u=3+Inz



 
so that

[image: image120.png]


 . 
In addition, we can "back substitute" with

[image: image121.png]nr=u-3



 . 
Substitute into the original problem, replacing all forms of x, getting

[image: image122.png]/(3+

= (1/4)/(3»,1“1)‘1(2 —a)ld




[image: image123.png]:(1/4)/1;‘1(2 —(u-3))du




[image: image124.png]- (1/4)/1“1(5 —w)du




[image: image125.png]—/4) / (5u? - u®) du




[image: image126.png]ut

:(1/4)(5§ —7) +C




[image: image127.png]=(5/12)u® - (1/16)u’ + C




[image: image128.png]=(5/12)(3 +Inz)* — (1/16)(3 + Inz)* + C



 .
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SOLUTION 18 : Integrate [image: image129.png][V



 . Let

[image: image130.png]


 . 
In addition, we can "back substitute" with

[image: image131.png]VE=4-u



 , 
or

x = (4-u)2 = u2-8u+16 . 
Then

dx = (2u-8) du . 
In addition, the range of x-values is

[image: image132.png]


 , 
so that the range of u-values is

[image: image133.png]u:(4=v0) — (4= V)



 , 
or

[image: image134.png]u:4—1



 . 
Substitute into the original problem, replacing all forms of x, getting

[image: image135.png]/‘?‘M-ﬁwzfﬁ(zu-a)m‘




[image: image136.png]u*/2(2u - 8) du





[image: image137.png]@
— 8ul2) dy
hu
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[image: image139.png]= {22/505/2 - 8(2/3)11"/2)':




[image: image140.png]= (/512 - 16377},




[image: image141.png]={A/5)(1)*7% - (16/3)(1)**} — {(4/3) ()" ~ (16/3)(4)**}




[image: image142.png]={50-gw} - {509 - 5o}




[image: image143.png]4
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