Substitution

p. 467: 7-55 EOOQ, 61-71 odd, 75-79 odd
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Letu=x"+1. Thendu =3x"dx and x"dx =1 du,

sojx'  +1ldx= IJE (3du)=155+C =3+ +C.

Letu =1-x". Then du = —2xdxand xex = —L du,so

|‘{ ]—IE{ﬁ’:jﬁ(—%du)Z—%'%Hl:z+C =—l(1-x)"+C

Letu=Zt. Thendu:%dfandd!:%du,so‘l*cos{gr)dri"cosu{?du] Zsinu+C =2sin(£1)+C.

T

Letw =cos@. Then du =—sin @d@ and sin @d 6 = —du,
S0 jcc-s'? @sin 0dO = J-—u'" du = —;'u:d' +C = —%1;:-:354 a+C.

Letu =3ax+bx". Thendu=(3a+3bx")dx =3(a+bx")dx,so

a+bx’ Ldu 1. _; v .
I = =—|u""du=1-2u""+C =3+3ax+bx" +C.
vd3ax+i':‘x j ' I : ’

Letw =tané. Thendu—sec ade, snjsec BHtan’ 8d6 = .[” du = 'u +C = 't'm +C.
Letu = x" +3x. Thendu = (3x" +3)dx and_—{du=(_r +1)dx,
50 [ (xF+1)(x* +3x) dx = J‘zﬁ (fdu) =11’ +C =L (¥’ +3x) +C.

de j w'du =Lu’ +C =1(arctanx)’ +C.
x+1 x+1 '

Letw =arctan x. Thendu =

Letu = cot x. Then du = —csc? xdx and csc’ xdv =—du,

so | 4/cot x csc” xdx = —@du—
IV J

=—Z(cotx)"” +C.

ILEI = de,{:ﬂ. Let u =cosx. Then du=—sinxdyx, so
1+cos’ x l4+cos™ x
Uz—Zfﬁ— ~2-1In(l+u*)+C= —In(]+ul)+C=—h1(l+cosEx)+C.
l+u-
Letu =sin™ x. Thenduz;airsnjLz @—ln|u‘+f_’,' _ln|sm‘]x|+C.

Jl-x J1=x?sin” x u

Let #=2x+5. Then du=2dx and x =% (u—35),s0
J*I[Z.T-I-S}ﬂ a’.r=I%{H—S}us-;—du=%I(u9—5:f5}d:f

=4(Hu —30" )+ C =5 (2x+5) 5 (2x+5) +C
Letz=2x+1. Thendu=2dx. Whenx=0,u=1, whenx=4,u=9,

SD.‘.;m{fx:f%\/’?_-‘du:% .Drr""gdu—' %'”U]l (9*—_1):__%(27_1):%1 option (C).

JI

Letu=3r—1, sodu=3df. Wheni=0, u=-1; whent=1u=2. Thus,

fiar-0Par= [ () =4 T, (27 - ) =@+



63. Letu=5x+1, sodu=5dx. Whenx=0, u=1; whenx=3,u=16. Thus,

3 dx 16 1 6 1
-05.r+1__ l Edu=—[1n|u|] mlﬁ—ln])—glnlﬁ.

65. Letu =31, sodu=+dt. Whent=% u==%; whenr=<L u=%. Thus,
|*J_R'.-'."-

cse” (L1)dr=— |:: csc” u (2udu) = 2(—cot u)]: =-2(cotZ —cotZ)
=24 F)=2(1BB) =48
67. Letu =—x7, so du=—2xdx. Whenx=0, #=0; when x=1,2=—1. Thus,
J‘; xe ™ dx = L_I —Lle"du= —%[e" ];I = —lz(e_' e ) =L1(1-1/e).
69. Letu =sinx, sodu=cosxdx. Whenx=0, #=0; whenx=%,u=1. Thus,

w3

a2

|G cos xsin(sinx)dx = JE: sinu du =—cosu]l —(cosl—1)=1-cosl.

-

71. Assume g > 0. Letw=a* —x°, so du=—-2xdx. Whenx=0, u=a’; whenx=a, #=0. Thus,
i* T L] 2 ""D‘ l.-'E ﬂ 2 -
JDx a —x :ir=J1—qlz; dn—:jﬂ u'tdu=1 [—H‘ ] =%aﬁ.

a* = =

75. Letu=1+2x, Szei(u—l} and du=2dx. Whenx=0, u=1; whenx=4, u=9. Thus,
J+4 xdx _l ](u—l) du I 12
1

o P )au =2t 20 [ =g 3t -3
=4[(27- 9] (1_ )-2=2.

77. Letu=(x—1)*, sodu=2(x—1)dx. Whenx=0, #=1; whenx=2,u=1. Thus,

P ] 1
|G (x—1e" " dx = L 1e" du =0 since the limits are equal.
79. Letu =2§—{I, sodu=u =2?fd.t. When =0, u=—a; when ¢ =£,u =7 —a. Thus,
T2 . (2mt T (ra_ T 2 T
JD sin [? —a.] dt = _Ef—a sinu du = E[_ cosu| = —E[CDS{ﬁ —ar)—cos(—er)]

T T T
=——[—-::oscc—n::05(x] =—— (—2cosa)=—cosa
2 27 T



