MATH 152 Section 24 Homework Answers

1) Let w=x and v'=sinx.
Then w'=1 and v = _| sinxdx =—cosx.
| xsinxdx = x-—cosx— | (1-—cosx)dx =—xcosx+ | cosxdx

=—XCOoSX+Sinx+C

Let w=x° and v'=cosx.
Then w'=2x and v = | cosxdx =sinx.

| x?cosxdx = x-sinx— | (2x-sinx)dx = x?sinx—2 | xsinxdx

= xzsinx—z(—xcosx+sinx)+C =X?sinX +2Xxcosx —2sinx +C

3) Let w=x’ and v' =g
Then w'=3x’ and v= | edx=—-1e?".
J XSe—Zde:XS__ie—Zx_J (3X 1e ZX)jX_ 1 3 —2x %J Xze*ZXdX
1 3 2x ( 1 2 -2x —%G_ZX(X——%))-FC
_1 342X _ 3 2 -2X

Lx%e ™ —3x%e > -2xe® -3¢ +C
_ 172X
=—ie¥(4x® +6x+6x+3)+c

5) Let w=lInx and v'=x"?,
Then W’=l and v = j x‘“zdx:ixl’Z:Zx“Z.
X 1/2
Ix‘“zlnxdx:lnx-2x1’2—j[l-le’zjdx=2«/;Inx—2Ix‘l’zdx
X

—24/xInx=2-2x"2+ C=24/xInx—4+/x + C

7) Let w=Inx and v'=2x+3.
Then w’:% and v = _| (2x+ 3)dx = x* + 3x.

[ @x+3)Inxdx =Inx- (x*+3x)- J-{ (X +3x)jdx
= (X*+3x)Inx - I (x+3)dx = (x* +3x)Inx - (3x* +3x )+ C
=(X*+3x)Inx-4x*=3x+C
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9a) Let w=x’ and v'=xVx*+1.
Then w'=2x and v= f x(x2 +1)l/2dx :%(x2 +1)3/2 (by u-substitution).
I x*4x? +1dx = x* - (x* +1)3/2 - I (2x (% +1)3/2)1x
:%xz(xz +1)3/2 -2 _[ x(x2 +1)3/2dx
=1x*(x* +1)3/2 —24 (¢ +1)5/2 +C

=52 +1)3/2 -5 (X +1)5/2 +C

9b) Let w=x’ and v'= X
A1+ x?
Then w'=2x and v = I x(x2 +1)_1/2dx = (x2 + 1)1/2 (by u-substitution).

I \/%dx =x2. (1+ xz)ll2 - I (Zx : (1+ xz)m)ix
= x2(1+ xz)ll2 —ZI x(1+ xz)llzdx
=X+ x?) -2 4@+ x?) +C

= X241+ x? —%(l+ x2)3/2 +C

11) Let u=+/x. Then du_ 1 and dx =2+/xdu=2udu.

dx  24/x
| sinvxdx = | sinu-2udu
Let w=2u and v'=sinu.
Then w'=2 and v = _| sinudu =—cosu.

| sinv/xdx = | sinu-2udu=2u-—cosu— | (2-—cosu)du
:—2ucosu+2jcosudu:—2ucosu+25inu+C

:—Zﬁcosﬁ+ 25in«/§+ C= 2(—«/§cosﬁ+ sinx/;)+ C
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13)

15)

17)

Let u=-x2. Then %Z—ZX and dx:% and x*=-u.

X
[ x%e dx = [ x% % ——1 [ x%"du=1 [ ue'du

Let w=u and v'=e".
Then w'=1 and v= _| e"du=e".

[ xedx=1 [ ue*du =3(u-e'- | (L-e*)du)
=%(ueu - e“du):%(ue” —e')+C

2 2
:%(_XZe—x _e—x )—FC

Let u=+/x. Then %=L and dx =2+/xdu=2udu and /x = u.

24
I\/;eﬁdx = J. ue"-2udu = J-Zuze“du
Let w=2u? and v'=e".
Then w'=4u and v= | e‘du=e".

[ xePdx= [ 2u%e’du=2u"¢"- | (4u-e*)du

—2u%e" — 4 [ ue"du=2u%" - 4(ue’ —e")+C =2u%"—4ue’ + 4" + C
= Z(W)Zeﬁ —4fxe" + 46" 1 C =2xe”* —44/xe’* + 4" 4 C
=2e" (x=2Vx+2)x C

Let u=x°. Then 2 =3x* and dx :d_u2 and x°=u.
dx 3X
f x°e" dx = J. x°e" -%:% .[ x’e"du=1 J. ue“du

Let w=u and v'=eg".
Then w'=1 and v= | e‘du=e".

[ x%e dx =1 [ ue’du =i(u-e'- | (L))
:%(ue“ - e“du):%(ue” —e'}+C
=%(x3exg —ex3)+ C=1e" (X’ -1)+C
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