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<C4> INTEGRATION Answers - Worksheet H
1 a =1ixl(@x-3y+c b =-2cot fx+c
=Ll@2x-3)y+c
C —%64)(714-0 Z(X_I)Eé-i—i’2(x—1)EA(x+1)+BX
x(x+1) X 1
x=0 = A=-2, x=-1 =B=4
2x-1) 2
x(x+1) -[ (x+1 x) dv
=4In|x+1] -2mn|x| +c¢
— 2 _ 1 2 3
e =[ 3sec’ 2x dx —EIZx(x+3) dx
= 3tan2x + ¢ = Ixt(+3) e
=1 +3)+e
g =_[ (sec x tan x)sec’ x dx h =%x%(7+2x)% +c
= Llgec’x+c :%(77“236)% tc
T T R g2 A LB 4(e+1)+B(x—3)
dx dx (x=3)(x+1) x-3 x+1
J‘xeS’C dx=§xe3"—.[ Le¥ dx x=3 = 4=3 x=-1 :B=—%
5
— 1.3 1 3x+ — n
A [ 5 e = (-2
— 3x —
= 1e¥GBx—1)+e —Zln|x—3|—%1n|x+l|+c
k =%x(—%)(x+1)_2+c 1 =I (sec’ 3x— 1) dx
—__ 1 _+c =1tan3x-x+c
8(x+1)
_ _ 3 —2x
m—j [2+2cos (4x +2)] dx = -3
— : _ 2
=2x+ Lsin (4x+2)+¢ ——%ln|1— |+c
0 u=x,ﬂ =1; 9=sin2x,v=—%cos2x p = (x+2)+2
dx dx x+2
. 2
= + <
j x sin 2x dx j(l x+2)dx
=—%xcos2x+J‘ 1cos 2x dx =x+2In|x+2] +¢

= —1xcos2x+ fsin2x+c
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2 a Iz 6™ 3 dx b J‘% tan x dx =—J‘% mLLEAN
1 0 0 cosx
=[3¢" 77} =—[ln|cosx|]§
=3(-¢") =—(In 1 -0)
=In2
¢ [ 2 & d —O0rx A LB e A(l+x)+Bd—x)
-2 x-3 A-x)(1+x) 4-x 1l+x
=2Inlx-3113 x=4 = A4=2,x=-1 = B=1
3 6+x 302 1
=0 = 4+
0-2In5 .[2 443x—x2 dx -[2 (4—x 1+x) dx
=2In5 =[-2Inl4-x| +In|1+x]]}
=0+In4)-(—2In2+1n3)
=4In2-1In3
e [F0-2 f [ sinxsin2v dv = [ 2sin’xcosx dr
=[-Lx1(1-20"? = [Lsin'x]}
=-1@81-1) =1(2)'-0
=-10 =2
3 a x=3sinu - & =3cosu b u=1-3x ~x=1(1-u), ¥ =23
du dx
x=0=u=0 x=0=u=1
x=5 = u=% x=1=>u=-2
% 1 (% 1 1 3 (2, 3 1
IO - dx = IO 3COSu><3>cosu du .[0 x(1-=3x) dx = .[1 s —wuw X (-3) du
il 1
= ,[06 du =%J‘_2 (0’ —u*) du
= [l = L[dut - Lu]
=70 3G - - @+ 2))
=1 — _ 23
6 20
¢ x=2tanu .. g=2sec2u d =x+1 ~x=u"-1, %=2u
du du
x=2 = u=7% x=-1 = u=0
x=23 =>u=73 x=0=>u=1
3 e
I23 lzdx=j3 12 x 2 sec” u du IO X x+1 dx=j1(u2—1)2ux2u du
2 4+x T dsec’u -1 0
=%j; du = [ 20 - 22+ 1) du
= Lqul} — [ @~ 4 + 2Py du
4
“43-9) “[3 - 4 3,
= 4 ~3-4+1-0
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4 a =-2In|5-3x|+c b =gj(2x+2)ex2”xax
:%eszer +c
1Qx+D)+3 ! . .
— SRy =1 +
c I il d 2_[ (sin 5x + sin x) dx
= _ 1 =11 _ +
j (2x+1 >) dx > (=5 cos 5x —cos x) + ¢
=%ln|2x+1|—%x+c = —4(cos 5x +5cosx) +c
2
e uzsx’ % :3’ Q :(x_1)4,V: %(x_l)S f 3x"+6x+2 — A + B
dx dx (x+1)(x+2) x+1 x+2

3x(x—1)* dx
Ix- 1= [ 21— 1) dx

—

5 6
Ix(x—1y - L@x-1) +c

Lax-1[6x—(x-D]+c
LGx+DEx-1y+c

J

5(2x—-1)7 dr

2
xBQ2x-1) +c

S(2x- 1)‘ +c

Iz .\,|H

L[ 3 -7 de
1x2(x’

2Jx* =1 +c
A

_ 6x=5 4
(x=D2x-1>  x-1

_1)% +c

B
2x—1

6x—5=A02x—1)*+B(x—1)(2x—

3+ 6x+2=3(x+)(x+2)+Ax+2)+B(x+1)
x=—-1 = A4=-1, x=-2 = B=-2
3x” +6x+2 2

I X2 +3x+2 :I (3_ x+1 x+2) dx
=3x—In|x+1] =2In|x+2]| +¢

3cosx
2+3sinx

h =1

§ln|2+3sinx| +c

j =] (4—4cotx+cot’x) dx
= [ (4-45 +cosec’ x— 1) dx
s x
=3x—4ln|sinx|—cotx+c
¢ 5 1 u=x2,% = 2x; Q=e_x,v=—e_x
2x-1) dx dx

D+Cr=1) [ Fe™ dv ==+ [ 2re™ dx

x=1=4=1,x=1 = C=4 u=2x, ¥ =g I
dx dx
coeffs of x> = B=-2 j xe™ dx =—x%e™ —2xe + I 2¢™ dx
I 6)67_52 =—x’e - 2xe" —2e"+c¢
(x—l)(2x—1)
4 —x; 2
= =_ +2x+2)+
-[( T (2x—1)2)(bC 2t

=ln|x—1| —In|2x—1]-22x-1)"+e¢

2
2x—1

In

+c

x—1 _
2x—1
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5 a I4 L i b J‘Z cosec’ x cotzxdx=—‘|‘Z (—cosec? x)cot® x dx

2 3x-4 z z

=[L1n|3x—4]]} =—[Lcot’x]}

6

_ _ 3

=1{(n8-In2) =—4[1-(3)]

=2In2 =3 - 1

2
Tox =4 . B8 4 C d u=x,d—”=1; 9=cos%x,v=ZSin%x

2-x’3B-x) 2-x (2-x* 3-x dx

T-=AQ-x)(3-0+B3-x)+CQ—x) [} xcos ix dx

¥=2=B=3,x=3=C=-2 :[2xsin%x]g_,|‘f 2sin §x dx

coeffs of x* = A=1 = [2xsin Tx + 4 cos %x]g

I; (2—1)_zg—x) dx =[n(5)—4(5)1 - [0 +4]
:I;(zix+(2_3x)2_33x)dx =%x/§(n—4)—4

=[-In|2-x[+32-x)"+2In[3-x]]}
=(0+3+2In2)—(-In2+ 2 +21n 3)
=3 +3In2-2In3

. IS ! " f J‘% 2 cos x cos 3x dx
1 J4x+5 *
= [4x2(4x+5) 1 = | [eos 4x+cos (-20)] dx
4 1 7%
= 1(5-3) “ [ Contrreos2o
» =[%sin4x+%5in2x]_%g

= H - R+ R
Ne

g [ o2+l dr=1] an2@+1dx b e+ 2
x=2) x4+ 0x + 1

FN[Y)

_ 2 312
= 1[202%% +1)7]2 2o
=1027-1) o+ 1

2
J‘1x+1dx:J‘;(x+2+ Sz)dx
X —

0 x-2
=[%)cz-i-2x+51n|x—2|]l0
=(3+2+0)-(0+0+5In2)

2 -5In2
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. d d
i u=x-2, a” =1; EV =(x+1y,v=1x+ 1)

[, G-+ D dr=[a-2a+ D) - | @+ 1) dv
==+ D' = &+ DT,
4= - (4

= 5L
_ 2 X _ 4
6 a-=]| Ty & = | Inx dv
_1[* 2 _ du _ 1. dv _q
2,[1 (X +2) u lnx’dx T Lv=x
_ 4
=l[-1 (@ +2)7? =[xInx]} - [ dx
=—2(%-3) =[xlnx-x]}
-1 =(@4Ind4-4)-(2In2-2)
=6In2-2
7| @ rb g - [0 (@r+2) ar 8 a 6-2¢'=0
3 X 3 X
=[%ax2+bln|x|]§ x=In3 .. (In3,0)
—(18a+bIn6)—(2a+bin3) b =[" (6-2¢) dx
“ Za+bln2=18+5In2 =[6x—2¢"%°
a, b rational =6h3-6)-(0-2)
ob=5, Fa=18 =6In3-4
a=%, b=5
9 u=cotx .. % = —cosec” x 10 a y=0= 4-£=0
x=% = u=\/§ t=x2
x=%:u=1 x=t+1.'.%=l
cosec’x=1+cot? x=1+u’ o area= I_zz yx1 dt
- Ij cot’ x cosec’ x dx = .[22 4-7) dt
: )
- j% (1 + i) x (=1) du b =[4r- 1712
-
= [ @ty du =(8-%)-(-8+%)
= [t + L) =102
=(V3+23) -4+ 1
=53 -5
= 2 (213 - 4)
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11 a % (x* sin 2x + 2kx cos 2x — k sin 2x) 12 curve meets x-axis when ln—zx =0 ~x=1
X
= 2x sin 2x + 2x” cos 2x + 2k cos 2x area = jlz ln—zx dx
X
—4kx sin 2x — 2k cos 2x u=lnx,d—u =l; dv =x%y==x"
dx x  dx
2
= 2% cos 2x + (2 — 4k)x sin 2x area = [-11¥ ]2 + [ dr
X
_ _r Inx 172
b letk=1 —[7 x ]
%(xzsin2x+xcos2x—%sin2x) =(—tl2-1)-(0-1)
= 2x” cos 2x =1-1In2
+ | ¥ cos2x dr =1(1-In2)
= %(x2 sin 2x + x cos 2x — £sin 2x) + ¢
= %(2x2 sin 2x + 2x cos 2x — sin 2x) + ¢
13 a f(1)=18,(2) =280,

f-1)=—4,1(-2)=0
= (x+2)is a factor

3+ Sx— 2
Xx+2)3¢° +11x° + 8x — 4
3+ 6x
5% + 8x
5x% + 10x
— 2x — 4
- 2x - 4

L3+ 1+ 8y —4=(x+2)(3x* + 5x - 2)
=(Bx - 1)(x +2)
x+16 _ 4 B c
3 +11x% +8x—4  3x—1  x+2  (x+2)

x+16=A(x+2)*+BBx— 1)(x+2)+ CBx - 1)

x=1 = 2=24 = A=3
x=-2 = 14=-7C = (C=-2
coeffsof ¥ = 0=4A+3B = B=-1
: _ 3 1 2

- ) = 3x-1  x+2  (x+2)°

[, 3 1 2
¢ _-[—1 1~ T2 (x+2)2) dx

—[n|3x-1] =n]x+2] +2c +2)™",
—(0-In2+1)—(In4—-0+2)

=—1-In2-In2°
=-1-3In2
=—(1+3n2)
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