Calculus  Antidifferentiation by Substitution SOLUTIONS

Find the following antiderivatives by hand:

_ 3
1) f6x2 cos(2x3)dx u=2x ) fcosudu =sinu+C= sin(2x3) +C
du = 6x
— 2 2
2)  2xedx =21 e“a’u=le”+C=le2X +C
du=4xdx 2 2 2

3) f cos3x u =sin3x lfu‘”zdu=%(2u”2)+C=§\/Siﬂ3x +C

\/sm3x du=3cos3xdx 3

=3x"+8
)f 3Xtd g HTOXESX f———lnH C——ln‘3x +8x]+C
3x” + 8x 6x+8 dx 2

5) fxzsin(3x3)dx u=3x23 lfsinudu=l(—cosu)+C=—lcos(3x3)+C
du=9x°dx 9 9 9

= 3
6) f3sin2xcosxdx U=smx 3fu2du=3 Y )iC=sin*x+C
du = cosx dx 3

—4
7) fcos(4x)dx w=n lfcosua?u=lsinu+C=lsin(4x)+C
du=4dx 4 4 4

4

fu3du=u—+C=ltan4x+C
4 4

u=tanx
8) fsec2 xtan® x dx )
du =sec” x dx

_ 3 2
fxzseczx3(tanx3)dx u—ztan)zc . lfua’u=l L +C=ltan2x3+C
du=3x"sec’x dx 3 31 2 6
9) 3 2
Alternate Solution : uz= sec3x ; 1 f udu = 1w +C=—sec’x’+C
du=3x"secx’tanx’dx 3 31 2

=25 3/2
10) f3x2 2 +5dx U7 lfu”za’u=l 2, =l(2x3+5) +C
du =6x*dx 2 2\3 3

1/4x T Q
11)fr —2fe”du=—2€“+C=—2e”x+C
2x—3/2

3/2
u

32 =X 2 u 2 2 32
lZ)f\/;e dx du=%x”2dx Efedu—3e +C= 3 +C



du=2xe" dx 2 3

13) fxexzx/?dx u=c f\/—du——(z 3/2)+C l(e"2)3/2+C

14)
fsinz xcos’ x dx = fsin2 xcosx(l —sin? x)a’x = fsinz cosxdx — fsin4 xcosxdx

: 3
u=sinx u 1 .
sin® cos x dx fuzalu=—3 +C=§s1n3x+C

du = cosx dx
5

fsm cosx dx u=sinx fu4du=u?+C=%sin5x+C

du =cosxdx

. 1. 1.
sin” cos x dx — f51n4xcosxdx=§sm3x—gsm5x+C



