<C4> INTEGRATION Answers - Worksheet E

1 a u=x’+1 . %=2x b u=sinx .. %=cosx
I 2x(x* - 1) dx =.[ u du I sin® x cos x dx =I ut du
— 1,5
Z” tc =su tc
1 1
z(x +1) +ec gsm x+c
¢ u=2+x .. % =3y’ d u=x" .. % =2x
2
j 3x%(2 + x°)? dx =I u* du I 2xe* dx =I e’ du
=%u3+c =e"+c
_ 1 343 _
=3@2+x) +c =e +c
e u=x'+3 .. % =2x f u=cos2x .. % =-2sin 2x
X = L, i 3 = 1,3
j(x2+3) dx j su du J‘sm2xcos 2x dx j u
— _ 1,73 —_1,4
=—tu+c =—gu tc
= 21 . = —%cos4 2x +c¢
6(x> +3)
g u=x"-2 .. % =2x h u=1-x .. % =-2x
3x _ 3 2 — 1,3
Ixz_zdx -[214 du .[xxll x° dx .[ > u’ du
=iln|u|+c :_lu%+c
2 3
_ 2 _ 2v3
_%lnlx —2| +c = —L(1-x")" +¢
: — .odu . _ .2 . du
I u=secx .. o =sec x tan x j u=x"+2x .. o =2x+2
Isec3xtanxdx=ju2 du I(x+1)(x +2x)° dx = j ; du
- 1,3 =1 4
=Ju tc =gu tc
=lgec’x+c =1+ 2t +c
2 a i u=3
ii u=4
du

b u=x*+3 .. & =2
dx

[ 2x(2+3) de

1
¢ jo 2x(* +3)° dx
]
=6 _9=12!
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3 u=x>-3 %—Zx u=sinx — =COoSX
dx
x=1 = u=-2 x=0 = u=0
x_2:>u_l x:%ju:%
j x(x*=3) dx = L’ du J‘E sin’ x cos x dx = J‘E u du
:[%”4]; =[%u4]g
= 1(1-16) =4 -0
= _15 = L
8 64
u=x>+1 - du =2x u=tanx .. du =sec’ x
dx dx
x=0 = u=1 x=—% = u=-1
x=3 = u=10 x=%:>u=1
j3 4x dx = _[10 2 du J‘Z tan’ x sec’ x dx = jl u* du
0 x*+1 I u -5 -1
=2Inful1Y = [
=2In10-0 =3[ -(=1)]
=2In10 =2
u=x>-3 .‘.%=2x u=x>+2 .'.%=3x2
dx dx
x=2 = u=1 x=-2 => u=-6
x=3 = u=6 x=-1 =>u=1
3 x _ 6 1,4 2,3 2 — ! 1.2
Iz = Il su * du j_ x(x +2) dx I_ﬁ su du
=[u’], =[5l
=6 -1 = 5[1=(=216)]
=24%
u=1+e" .. d—”=262" u=x>—4x %=2x—4
dx dx
x=0 = u=2 x=3 = u=-
x=1 = u=1+¢ x=5=>u=5
[ ea+ey ar= [ 1o du [ - —ax? de = |7 L du

2 2
_ 49 1+¢°
=[yu'l,*

(1+¢e%)* —16]
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4 a u=4-x> . du =-2x
dx
x=0 = u=4
x=2 = u=0
[*x@— de = [ wix (-1 %) du
0 4 2 dx
4
= I %u3 du
b =[1u']]
=§(256—0)
=32
5 a u=2-x %——2x b u=1+cosx .. d—u=—sinx
dx dx
x=0 = u=2 x=0 = u=2
x=1=u= x=3 =>u=1
1 2-x2 _ 1 1 LU % sinx — l_i
IO xe =], 3¢ du IO oo dx Iz » du
— [ L —_[* 1
I >€' du L - du
=[Le? =[In|ul]?
_ 2 _
=1(e —e) =In2-0
=1e(e—1) =In2
6 a u=sinx — =COSX
Icotxdx— I COSY
s x
—J. lxdl dx
u
=L qu
u
=ln|u|+c
=ln|sinx|+c
b Itanxdx=j sinx dx
COSX
_ codu
U=cosx ... — =-sinx
dx
sin x _ 1 _y
[ oy & =] g
:J‘ -1 qu
u
=—1n|u|+c

= —1n|cosx| +c
= ln(|cosx|)_1+c
= In|secx| +c¢

n
16

c = [%ln|sec 2x
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7 — 1 3_24+ b:sinx+ — 1
a 4(x ) te ¢ ¢ 2 X +1
—%ln|x +1|+c
[= i@+ 1) +e]
d =1(+30) ¢ e =1 2’44y dr £ = cot’x(-cosec’ x) dx
_ 2.4y - 4
=1 x2(x"+4) +c =—Lcot' x+c

— 17,2 4%4_
=3(x"+4) c

= + 5| + _ 1 2cos2x s 1 453 N
& ln|1 e| ¢ h 2-'- 3+4sin2x dx ! 4-'. (x*-2)? ¢
_ X _ . _ —1
[=In(1+e")+c] = Lin|3 +sin 2x| +¢ = 1w (" =2)"]+
1
=—— - 4
4(x* -2) ¢
jo=qlnx'+e k=2 3diaex)? av 1 =4[ 26-2) 7 dr
=2 x41+x) He = L x2(5-x%) +c
=;(1+x) +c =—\/§ +c
8 a =—J.% (—sin x)(1 + cos x)* dx b = _LJ‘O —2¢™ dx
0 2 12— er
—[L(1 +cos x)’1§ = —Lnl2-¢*]1",
=—3(1-98) = —1[0-In(2-¢?)]
=3 =lln@2-¢?
—— [ ; _L [t _we2
c J.% (—cot x cosec x) cosec” x dx d ! J.z Ny
=—[%cosec4x]§ =%[ln|x2+2x+8|]§
= -5 (4-16) = 1(In32-1n16)
=3 =1In2
9 u=x+1 . x=u-1, %=1
dx
j x(x+ 1) dx = j (u—- 1’ du
=J. (u4—u3) du

L= Lut+e

=lx+1y -1+ 1) +e
=L+ 4x+1)-5]+c
= L@x-Dx+D+e
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d
10 a u=2x—-1 .. x=5@wm+l), a”zz
jx(2x—1)4 dx :I T+ u'x L du
:%J' (u5+u4) du

=1lc1,64 1,5
4 6u+5u)+c

Ll -1+ L@2x-1)y]+c
L (2x - 1)[52x - 1)+ 6] +c
— _1

= 5 (10x + D(2x - 1)’ +¢

120

= o Lodx
¢ x=sinu .. — =cosu
du

I 13dx:J' L xcosu du
(1-x%)? cos’ u

— 2

—I sec” u du

=tanu +c

:smu +c
cosu
1—x?

e u=2%+3 nx=tu-3, ¥ -9
dx

[ arD@Er+3) dr
=I (Gu-Ly’xL du
=4[ G =) du

_ 5 4
—%(%u —%u)-i—c

FIE@r 3y - f@x+3)+e
4
+(@2x +3)4@2x+3)=5]+¢
4
w@x+7)2x+3) +c

&= oy
u

b ¥=1-x .'.x=1—u2,
[ ri=x dv = [ (1 =wux(-2u) du
=2 @'-u) du
=2+’ - 1) +c
=2[1(1- 0 - 11— ) +e
2(1- %31 -x)-5]+c
—2(2+3x)(1- %) +c

d x=4° .~.§:2u
du
N R
J-\/;_l dx = u_1><2u du
[ 2ebe2 g,
u—1
_J' 2
= 2+ =) du
u—1
=2u+21n|u—1|+c
:2\/;+21n|\/;—1|+c
f w=x-2 ~x=u"+2, ﬁzzu
du
X o W+2)?
J- m dx_J- szu du

=2 '+ 4’ +4) du

=230’ + 40’ +duy + e
=2[L(x=2) + 4(-2)} +4x-2) ]+ c
= 2 (r— 2)"[3(x —2) +20(x ~ 2) + 60] + ¢
= %(3x2+8x+32)(x— 2)% +c
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11 a x=sinu .. dr =Ccos u b u=2-x -.x=2-u, du =-1
du dx
x=0=u=0 x=0=>u=2
x=%3 =>u=% x=2=u=0
71 _(f 1 2 3o (0 3
jo — de = [ ——xcosu du jo x(2 - x) dx—j2 Q- uwi x (1) du
_ (% _ 2 34
_J.o du _J.o Qu —u") du
=[u]§ =[4u'- L]
- 2-0 =(3-£)-(0)
= =8
6 5
¢ x=2sinu — =2cosu d x=3tanu & =3sec’u
u u
x=0=u=0 x=0=u=0
x=1:u=% x—3:>u=%
2 T 2
Il V4-x* dx J-B = dx=J‘4 otan Uy 3sec’ u du
0 0 x°+9 0 9sec’u
=J.0g 2cosux2cosu du =3J-0Z tan® u du
_ [ 2 A4 2
—IO 4cos” u du —3J.0 (secu—1) du
= [ @+2cos 2u) du = 3[tan u — u] i
= [2u + sin 2u]§ =3[(1- %) -(0)]
=E+3)-© =364-m
= 12+ 3V3)
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