<C4> INTEGRATION

Answers - Worksheet F

du dv

1 u=x, — =1, — =cosx,v=sinx
dx dx

I xcosx dx =xsinx—.[ sinx dx

=xsinx+cosx+c

=xe —¢€ tc¢
=e'x—-1)+c
d d .
c u=x, a” =1, & = cos 2x, v = 1 sin 2x

j x cos 2x dx = ixsin?.x—j 1sin 2x dx

2

xsin 2x + + cos2x+c

1
2

—3x 13

x - —
I — dx = —1xe 3"—[ —Le™ dx
X 3 3
:_%xe—?)x_’_.l‘ %C_SX 1

— _1 73x_l —3x
3 X€ s tc

_ —3x
= -3¢ Bx+1)+c

3 i u=x,%=
dx

[ x@x+1y dr =1
1
8

x(2x + 1) -

dv

b u=4x, du =4, — =ginx,v=—COSX
dx dx

I 4x sinx dx =—4xcosx—j —4 cos x dx

=—4x cosx + I 4cosx dx

=—4xcosxt4sinx+c

dv

du L= @Dt v= 2+

dx

3
d u=x, 2

[ xx+l dv = 2x(e+)) = [ 2(x+1) dx

%(x+1) [5x—2(x+1)]+c¢
=Z(3x- 2)(x+1)2 +c
f u=x, d—u=1; Q=seczx,v=tanx
dx dx

I xsec’ x dx =xtanx—j tan x dx

—sinx
— dx

=xtanx + I
COSXx

=xtanx+ln|cosx| +c

L =@er Dhv= e )
M2+ 1= [ F@e+ 1)t de

Lx+1)y+c

=L2x+ D 10x—2x+ D] +c

= L@x-D@2x+ D +c

i u=2x+1 s x=3@-1),
[ x@x+1) dr = [ L(u- l)u x L du
=%J‘ (' =) du
— - e
= HE @+ 1)Y= S @+ D) +e
= L(2x+ D)'[4@x+ 1) 5]+ ¢
= L(8x— 1)(2x+1)* +¢, as forpart i
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4 u=x,d—u=1;
dx dx
2

_[02 xe™ dx =[-xe™]] - joz - dx =[x} + j e dx

dv = -
— =e,v=—e"

0
=[-xe™—e]; =(2e7-e)—-(0-1)

=1-3¢7
5 a u=x,%=1; @=cosx,v=sinx b u=x,d—u=1; 9=ez",v=%ez"
dx dx dx dx
z b z 1 1
I(:’ x cos x dx = [x sin x] § _.[06 sin x dx _[0 xe™ dv =[Lxe™]) - _[0 Le* dx
. z _ 2 271
=[x sin x + cos x] § =[3xe” - +e7],
_ V3 _ 2 2
(5 +£)- 0+ (1€ - L) -(0- 1)
=L+ 6V3 -12) =1@@+1)
¢ u=x,%=1; @=sin3x,v=—%cos3x
dx dx

T

J‘OK x sin 3x dx =[—4xcos 3x]§ - J‘j —1cos 3x dx

n

n
[—1xcos3x]§ + J“‘ Lcos 3x dx
0

i
—r_1 1 i
=[—3xcos 3x + 5 sin 3x] §

“FEEH)HEI-O

= L{2(3n+4)
6 a u=x2,d—u=2x; 9=e",v=ex
dx dx

I e dx =x%e - j 2xe" dx
for I 2xe" dx, u=2x, du =2 dv =¢,v=¢"
dx dx
[ 2xe” dx =2xe"— [ 2¢" dx
=2xe"—2e"+c
I x'e' dx =x’e"— (2xe' —2e") + ¢

(X’ —2x+2)+c

du dv .
b u=c¢', « =¢"; - =sinx, v=—cos x

I e sinx dx =—e"cosx—j —e" cosx dx
i X X
=—¢ cosx+_[ e cosx dx

du dv
for j e cosx dx, u=e",a =e; —

=CcosXx,v=sinx
I e"cosx dx =e"sinx—j e sinx dx
j e"sinx dx =—e"cosx+e"sinx—j e sinx dx
ZI e'sinx dx =—€"cosx+e'sinx+c
e'(sinx —cos x) + ¢

j e'sinx dx = 1
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dv

_ 2 du _ — _
a u=x", — =2x; a—smx,v——cosx

dx
j X sinx dx =—xzcosx—j —2x cos x dx
=—x2cosx+j 2x cos x dx

dv

for I 2x cosx dx, u=2x, % =2; — =cosx,v=sinx

j 2x cos x dx =2xsinx—j 2sinx dx

=2xsinx+2cosx+c
I x*sinx dxr =-x"cosx+ (2xsinx +2cosx) + ¢

=(2—x)cosx+2xsinx +c

2 du dv 3 3
b u=x,a—2x, a=ex,v=%ex
J‘xze3x dx =%xze3x—j %xe3x dx
du dv
for I %xe“ dx, u=%x,a =2 3—63",\/:%63"

2.3 2.3 3 3
jxe" dr =1xe" —(Sxe" - FeM)+c

— 3x 2
=+ —6x+2)+c

—~x du . dv .
¢c u=e’, — =—-¢"; — =cos2x,v= L1sin2x
dx 2
j e cos2x dx =1e” sin2x—j —+e " sin2x dx
=%e_xsin2x+J‘ 1e " sin 2x dx
. — du . dv .
for I Tesin2x dx, w=4e", - =-1le’ — =sin2x,v=—Jcos2x
dx dx
I 1esin2x dx = -+ ¢ cos 2x—j +e™ cos 2x dx
I e cos2x dx = 1e ™ sin2x - %e_xCOSZX—%J‘ e " cos 2x dx
%I e cos2x dxr =1e " sin2x— Le " cos2x+c
I e cos2x dx = Le™(2sin 2x —cos 2x) + ¢
1
a P
X
du 1 dv
b u=lhx, —=—; —=1,v=x
dx x  dx

I Inx dx =x1nx—J‘ ixx dx
=xlnx—_[ dx

=xlnx-x+c
=x(Inx-1)+c
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u=1n2x,d—”=i; @=1,v=x b u=lnx,%=l; Q=3x,v=%x2
dx x  dx dx x  dx
Iln2xdx=x1n2x—j Dx dx j3xlnxdx=%x21nx—j l><%x2dx
X X

=xln2x—jdx lenx—j 3x dx

lnx-— %x2+c

¥QInx—1)+c¢

=xIn2x-x+c

=x(In2x-1)+c¢

EN| [VER Y VO Yo%)

dv

u=(Inx), % =2(1nx)><i; ¥ =lv=x

j (Inx)* dx =x(1nx)2—j 2Inx dx

for j 2Inx dx, u=lnx,% =l; %:
X

j 2Inx dx =2x1nx—j 2 dx

=2xInx-2x+c¢
j (Inx)* dx =x(Inx)*— 2xInx—2x) +¢

=x[(Inx)’-2Inx+2]+c¢

2,v=2x

10

u=x-+2, du =1, —=¢,v=¢
dx
[} a+2e de
=[x 275 - [ o dr

=[(x+2)e' - €'’

=2-1)-(e"'-¢"
=1
u=2x,%=2; 9=e3"71,v=l
dx dx 3
I: 2xe™ ! dx
3

—r12
—[EXC

Sl J‘l 2071 4y
1
3 1
! 1
3

2

L x“Inx dx
_ 3 2 2 2
=[4x'Inx]} - [ 427 dx
=[§x3lnx—%x3]12
~($m2-5)-0- 1)
=5%m2-7

d u=ln(2x+3),%= 2 ;@=1,v=x
dx 2x+3 7 dx

j; In (2x +3) dx

B 3 3 2x
_[xln(2X+3)]0_Io 2x+3
. 5[0 @x+3)-3
[xIn (2x +3)], Io 2x+3
“leln e 3 - [ (0=
0 0 2x+3

=[rln(2x+3)—x+ 2In|2c+ 3]}
=(3In9-3+3In9)-(0-0+2In3)
=2In3-3
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2 du dv

e u=x, —

dx

=2Xx; — =cosx,v=sinx
dx

2 2 . .
I x“cosx dx =x smx—j 2x sinx dx

dv

for I 2xsinx dx, u=2x, du =2; — =sinx,vV=—COSX
dx dx

I 2x sinx dx =—2xcosx—J- —2cosx dx

=-2xcosx+ I 2cosx dx

=-2xcosx+t2sinx+c¢

1o
2 2 2 . . n
IO x cosx dx =[x"sinx+2x cosx —2sinx]}
— (1.2
(L +0-2)-(0+0-0)
— 1.2 _
=2
3¢ du 3¢, dv .
f u=e", — =3¢"; — =sin2x,v=—1cos2x
dx dx
I e¥ sin 2x dx =—%e3x cos 2x—I —%e“cos 2x dx
3 3
=—%e"cos2x+j Ze" cos 2x dx
3 3x _ 3 3¢ du _ 9 3x, dv _ e
for S€” cos 2x dx, u=s5e’, — =5€";, — =cos2x,v=5sin2x
dx dx
I %e“cos 2x dx = %e3xsin2x—j %e3xsin2x dx
3x o: 3 3x : 3x .
I e’ sin 2x dx =—%e"cos2x+%e"sm2x—j 2e" sin 2x dx
%J. e¥ sin 2x dx =—%e3x cos 2x + %C3X sin 2x + ¢

J

n
r .
. e¥sin 2x dx

— 4 1l 3 Mg 4
5 [—5€" cos 2x + 5 e” sin 2x] §

= 410+ eV~ (=5 +0)

= £(3e¢¥+2)
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