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Integration 11B

1 a Isin(2x +1)dx = —%cos(2x +1)+c 2 a _[(e“ - %sin(2x —1))dx

3 _Le +lcos(2x ~D+c
b j3e2"dx:§e2"+c 2 4

b I(ex+1)2dx
c J.4e”5dx=4e”5+c
= j (¥ +2¢" +1)dx
d jcos(1—2x)dx=—%sin(l—2x)+c =lez’“+2e"+x+c
2
OR Let y =sin(1-2x) c Isecz 2x(1+sin 2x)dx
_ 2 2 .
then % = cos(1-2x)x(-2) (by chain rule) B .[ (sec”2x+sec” 2xsin 2x)dx
= j-(sec2 2x+sec2xtan 2x)dx
1
1-2x)dx = ——sin(1-2x) +
ICOS( *) 2s1n( e =%tan2x+%sec2x+c
e Icosecz 3xdx=—%cot3x+c 3_2(:03(%)6)
d :
1 -[ sin® (4 x)
f 4xtan4x dx = —sec4dx +
jsec sy gooemTe :J 3cosec 1 x—2cosec —xcot - |dx
2 2 2
(1 3 1 1 1
g J‘3sm —x+1|dx=—6cos| —x+1 |+c =—6cot| —x |+4cosec| —x |+c
2 2 2 2
h jsecz(Z—x)dx=—tan(2—x)+c 2 e I(e”+sin(3—x)+cos(3—x))dx

_ _adx _ S _
OR Let y = tan(2—x) =—¢ " +cos(3-x)—sin(3-x)+c

Note: extra minus signs from —x terms and

then % =sec’(2—x)x(-1) (by chain rule) chain rule.
1 1
- [sec’ (2= x)dx = —tan(2 - x) + ¢ 3 a sz+1dx=§1n|2x+1|+c
. 1 1
i Jcoseczxcothdx:——cosec2x+c b I—zdx
2 (2x+1)
_ -2
j I(cos3x—sin3x)dx —J.(2x+1) dx
Qx+1)7" 1
:lsin3x+lcos3x+c T XJ+ce
3 3
:§(Sln3x+cos3x)+c 2(2x+1)
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¢ j(2x+1)2dx

3
_ Qe 1
3 2

da | > de=2Infdx—1[+c
4x-1 4

3
J.1—4xdx

3
:_I4x—1dx

=—§1n|4x—1|+c
4

OR Let y = In|l—4x]

then Y L x (—4) (by chain rule)
1-4x

dx

o S dr=—2nfl-4x+e
1-4x 4

Note: 1n|1—4x| = 1n|4x—1| because of

||sign.
3
[
(1-4x)
= j 3(1—4x)dx
-1
_ 3, -4
4~
3
=——+c
4(1-4x)
3x+2)°
342y de= B2
g [Bx+2) e
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(1-2xy° -2 -2
3
=———+c
4(1-2x)

A2
N RO

OR Let y=(1-2x)"

dy -3
then —=-2(1-2 x (=2
1 ( x) (-2)

(by chain rule)

j 3 dx:%(1—2x)‘2 +c

(1-2x)°
2x+1

= —%cos(2x+l)+gln 2x+1]+c

j (3 sin(2x+1) +

= —%cos(2x+1)+2 In|2x+1[+c

I(esx+(1—x)5)dx=IeS"dx+I(l—x)5dx

1 S5x 1 6
=—e" ——(-x)+c
s S

OR Let y=(1—x)°

then % =6(1-x)’x(=1) (by chain rule)

.'._"(l—yc)sd)c:—%(l—)c)6 +c

1 1 1
j ———+ + > |dx
sin"2x  1+2x (1+2x)

= J.(cosec2 2x+1 !

+2x

+(1+ 2x)‘2jdx

—Leotax+iin |1+ 2x]
2 2

-1
+(l+21x) n

+c

z—lcot2x+lln|l+2x|——+c
2 2 2(1+2x)
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2 1 305 5 }
d J((3x+2) +(3x+2)2de d L7_2xdx:[—gln|7—2x|l
= [(Bx+2)’ +(3x+2)7)dx . .
_Gx+2)' Ga+2)" =(—51n1j—(—51n3j
9 3 5
_Gx+2)’ 1 =53

+cC
9 33x+2)

3z

6 Lb (2x—6)dx = Lb (4x* — 24x +36)dx

3 b
{4%—12;8 +36x} ~36

3z

5 a j,? cos(z —2x)dx = [—%sin(it - 2x)} 4

] z 3
(1. T 1 .« 43
B Y ) (T—lzbz+36bj—(36—108+108)=36
—l_,.l—l 4b3
2 2 7—12b2+36b—72:0
12 b —9b* +27h—-54=0
b f;—dx(3_2x)4 (b—6)(b* —3b+9) =0
) 1 b=6since b*-3b+9>0.
Consider y = 5
(3-2x) 8
d__ 6 7 ig:[llnx:l _1
dx (3-2x)* < kx |k 2 4
1 8 2 1
L2 2 8. 2_1
? 2 k=32-8=24
1.7 .
4 4 z . 7 5
. 1 s 8 Ifr"(l—ﬁsmloc)dx=[x+;cosloc}
c Ll,fsecz(fr—3x)dx:[—Etan(fr—h)J o W
9

i EER TS

(2 i 5

{‘%tan%j—(—%tan@ Cz(1 1Y (1. 1) z(71 2
{2 (o8 (k15D
=—£ lzi %[%—%}m—éﬁ)
9 3 9 %(7_162\/5}7:(7—6\/5)
s
12
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Challenge

11

— dx={lln|ax+b|+llnk}
a

S ax+b a s

where %mk is a constant

=%[lnk|ax+b|]?

=%(lnk|1 la-+b|~Ink|sa-+b)

=%(lnk|lla+b|—kln|5a+b|)

So Ink|lla+b|-Ink|5a+b| =1n(ﬂ)
lla+b

17
)
=In| —
Sa+b 17

11a+b_+ﬂ
S5a+b 17

In

Case 1:

lla+b 41
Sa+b 17
187a+17b=205a+41b
18a =-24b
3a=-4b
So a must be a multiple of 4 between 0 and
10.
a=4=>b=-13

a=8=b=-6

Case 2:

Na+b 41
Sa+b 17
187a+17b =—205a - 41b
3924 =-58b

b=———a

29
But this cannot be an integer, since a < 29, so
case 2 gives no possible solutions.

Therefore the only two possible solutions are
a=4,b=-3anda=8,b=-06.
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