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<C4> INTEGRATION Answers - Worksheet F
_ du _ dv _ o
1 u=x, — =1, — =cosx,v=sinx
dx dx

I xcosx dx =xsinx—.[ sinx dx

=xsinx+cosx+c

2 a u=x,ﬂ =1; Q—ex,v=ex b u=4x,d—" =4; 9=sinx,v=—cosx
dx dx dx dx
Ixe"dx=xe"—j e dx I 4xsinxdx=—4xcosx—j —4cosx dx
=xe'—¢e"+c =—4xcosx+_[ 4cosx dx
=e'x—-1)+c =—4xcosx+t4sinx+c
1 3
¢ u=x,% =1; @=c052x,v=%sin2x d u=x,% =1; %=(x+1)2,v=%(x+l)2

dx
j xcos2x dx=1x sin2x—j 1sin 2x dx I xx+1 dx = —x(x+1)% —I %(x+1)% dx

3 5
= 1xsin2x+ fcos2x +c = 2x(x+1)? — A(x+1)* +¢
%(x+1) [5x—2(x+ 1] +c
=Z(Bx-2)(x+ 1)2 +c
e u=x,%=1; @=e_3",v=—%e_3" f u=x, d—u=1; Q=seczx,v=tanx
dx dx dx dx
I % dx = —%xe_S"—J‘ —%e_S" dx I xsec’ x dx =xtanx—j tan x dx
o
= —%xe_3x+j 1o dx =xtanx+j Y dx
COSXx
=—%xe’3"—%e’3"+c —xtanx+In|cosx| +¢

_ —3x
= -3¢ Bx+1)+c

. _ du _ . dv _ 3. 4
3 i u—x,a—l, a—(2x+1),v—%(2x+l)

j x(2x + 1) dx = x(2x+1)4—j L@2x+1)* dr
x2x+ 1P = Lx+ 1)y +c
= L@x+ 1) 10x—(2x+1)] +¢

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

1
8

1
8

i u=2x+1 s x=3@-1),

[ x@x+1) dr = [ L(u- l)u x L du
=%J‘ (' =) du
= (30’ = Ju)+e
=1[lax+1)y-Lx+ DY +c
= L2+ 1)'[4Qx+ 1) = 5] +c
= L(8x— 1)(2x+1)* +¢, as forpart i
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4 w=x, =1, Yo =
dx dx

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

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
Ioé x cos x dx = [x sin x] § _.[06 sin x dx _[0 xe™ dv =[Lxe™]) - _[0 Le* dx
=[x sin x + cos x] § =[Lxe™ - Le™]y
_ V3 _ 2 2
(5 +£)- 0+ (1€ - L) -(0- 1)
=L+ 6V3 -12) =1@@+1)
¢ u=x,% =1; dv = sin 3x, v= —1cos 3x
dx dx

T

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

n

n
1 4 4 1
[—3xcos3x]§ + .[0 3 cos 3x dx

i
—r_1 1 i
=[—3xcos 3x + 5 sin 3x] §

55+ 5 (F51-O

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

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

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

I e sinx dx =—e"c0sx—j —e" cosx dx
i X X
=—¢ cosx+_[ e cosx dx

du dv .
for j e'cosx dx, wu=¢e", - =¢"; 4, cosx, v=sinx

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

e'sinx dx = 1
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dv

du _ A . . _
=2x; a—smx,v——cosx

7 a u=x2,—
dx

2 . 2
j x“sinx dx =—x cosx—_[ —2x cos x dx

=—x2c0sx+j 2x cos x dx

for I 2x cosx dx, u=2x, % =2; dv

— =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, — =2x; —=¢",v=1¢"
dx dx 3
J‘xze3x dx =%xze3x—j ;xe3x dx
du dv
for I %xe“ dv, u=2%x, — =3; ——e3x,v=%
dx dx
2 a3 — 2.3 2 3x
I sxe” dx = Sxe j se
— 2 3x_i 3x
5Xe =€ +c
2 3x :_23x_l 3x_i3x
jxe dx = 3x%e¢” — (5xe 55€)te
_ 1 J3x 2
=5 (X —6x+2)+c
—~x du . dv .
¢ u=e’, — =—e; — =cos2x,v=1sin2x
dx dx
x o |
je cos 2x dx = Je 51n2x—j—7e sin 2x dx

=1e 7 sin2x + I 1e " sin 2x dx

_x%

for I Tesin2y dx, u=Je™,

N —

dx 2

_ dv .
=_Lleg™ = = sin 2x, v= —1 cos 2x

I 1esin2x dx = -+ ¢ cos 2x—j +e™ cos 2x dx

I e cos2x dx =1
%I e cos2x dxr =1e " sin2x— Le " cos2x+c
I e cos2x dx = Le™(2sin 2x —cos 2x) + ¢
8 a 1
X
b u=1nx,d—”=i; @=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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9 u=Tn2x, =L, &y b u=Inx, & =1, &3y =2y
v x dx dc  x7 dx 2
Iln2xdx=x1n2x—j Txx dx j3xlnxdx=%x21nx—j l><%x2dx
X X
=xln2x—j dx =%lenx—j 3x dx
=xIn2x-x+c =3x¥Inx-3x+c
=x(In2x -1 +c¢ =3x¥QIlnx-1)+c
= 2 du _ 1. _q =
u (lnx),dx 2(1nx)><x, o l,v=x
j (Inx)* dx =x(1nx)2—j 2Inx dx
for j 2Inx dx, u=lnx,d—u =l; 9=2,v=2x
dx x dx
[ 2mmx dr =2xinx— [ 2 dx
=2xInx—-2x+c
j (Inx)* dx =x(Inx)*— 2xInx—2x) +¢
=x[(Inx)’-2Inx+2]+c¢
10 u=x+2, W=, Yoy b u=Ilnx, & =1, ﬂ=x2,v=%x3
dx dx dr x dx
0 X 2 2
L (x+2)e" dx L X lnx dx
_ X7 0 0 _ 3 2 2 2
—[(x+2)e]71—J‘71 e dx =[x Inx]; ‘L 12 dx
=[(x+2)" —e’ =[%x3 lnx—%x3]12
=2-1)-(e'-¢" =($m2-%)-0-1)
=1 =5%m2-7
u=2x,%=2; 9=e3"71,v=%e3"71 d u=ln(2x+3),%= 2 ;@=1,v=x
dx dx dr 2x+37 dx
1 -1 3
jl 2xe* ! dx j In (2x +3) dx
3 0
Y 0 B R AL U e _ 3 (3 2x
[2xe™ 77} j% 2! dy [xIn (2x+3)]] jo —
2 a3l 2 3w-1ql _ 3 3 (2x+3)-3
[2xe v, [eln @ +3)]5 - [ 52
_ 2 2 _ 3 3 3
~(3€-3H)-(G -3 = @3] - [ (- =) dx
_ 2 _ 3
=4 =[rln(2x+3)—x+ 2In|2c+ 3]}
=(3In9-3+3In9—(0-0+3In3)
=2In3-3
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_ 2 du _ A . dv _ .
e u=x, — =2x; — =cosx,v=sinx
dx dx
J‘ 2 2 . .
x“cosx dx =x smx—j 2x sinx dx

for I 2xsinx dx, u=2x, du =2; dv =sinx, v=-—CoSX
dx dx

I 2x sinx dx =—2xcosx—J- —2cosx dx

=-2xcosx+ I 2cosx dx
=-2xcosx+t2sinx+c¢

2 2 . . z
, X cosx dx =[x"sinx+ 2x cosx—2sinx]}

—
R

=i’ +0-2)-(0+0-0)

-2

1
4

fou=c", ¥ =3 &

b

=sin 2x, v=—2cos 2x

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 _ g 3¢, dv _ 1
for S€” cos 2x dx, u=s5e’, — =5€";, — =cos2x,v=5sin2x
dx dx
I %e“cos 2x dx = %e3xsin2x—j %e3xsin2x dx
3. . 3 3. . 3 .
. 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 + ¢

e

4 3x 3 3x 1

I e sin2x dx = L [-Se” cos 2x+ 3¢ sin 2x] §
0

= 510+ fe%)— (=% +0)
= L (3e¥+2)
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