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MATHEMATICS EXTENSION 2

Chapter 4 worked solutions — Integration

Solutions to Exercise 4A Foundation questions

Let C be a constant.

f e** dx

1
— _pix C
4e +

1la

1b

f sin 5x dx

1
= —gcos 5+ C

1c

[rectgna
seczxx

1
= 2tan§x +C

1d

[3=
3x—4x

Letu=3x—4
du_
dx

Hence,

[ 5=
3x— 4%

_1j3d
_Bux

3
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le

1f

2a

1
= §In|3x —4|+C

f—dx
—fo 2dx

1
2
=2X T +C

2
=4/x+C

fodx

—1 d
f 2x—1)2 "

= f(Zx —1)"2dx

_Qx-1)

+C
2xX—1
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Chapter 4 worked solutions — Integration

1
__2(2x—1)+C

2b

1
dx
f\/ZS — x2

1
N i
Letf(x)=x,f'(x) =1

Hence,

1
| ==

= sin~! (g) +C
2c
[ x2e*’ dx
fl) =%, f'(x) = 3x?

Hence,

3
fxzex dx

1
= §j 3x2e*’ dx

= %ff’(x)ef(x) dx

1ef(x)
=— Cc
3lne +

—lex3+C
3

© Cambridge University Press 2019 3



~ CambridgeMATHS:

MATHEMATICS EXTENSI
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2d

9+x2dx

Letf(x)=x,f'(x) =1

Hence,

f32+x2 x

=§tan 13+C

2e

f 4x + 2 P
x24+x+1 x

Letf(x) =x*+x+1,f'(x) =2x+1

Hence,

j 4x + 2 P
x24+x+1 x

_Zf 2x+1 P
B x2+x+1x

=2In|x*+x+1|+C

=2In(x*+x+1)+C (sincex? +x + 1> 0)

2f
[ 2x(x? + 1)*dx
Let f(x) =x?+1, f'(x) = 2x
Hence,

[ 2x(x? + 1)*dx

1
=§(x2+1)5+C
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3a

3b

8
j sec? 2x dx
0

Let f(x) =2x, f'(x) =2

Hence,

T

8
j sec? 2x dx
0

1 (8
=—f 2sec? 2x dx
2 0

T

= —[tan2x]3

(tan% — tan O)
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Chapter 4 worked solutions — Integration

3c

4 1
d
,[_4 16+x2

4 1
- ,[_4 42 + x? dx
Letf(x) =x,f'(x) =1

Hence,

4 1 d
f_ 16 + 22 %

[4 tan _] ]

1
= Ztan‘1 1-— Ztan‘l( 1)

-3G-(9)

3d

dx
0 V2 —x2

Y R .
_L ,/(\/E)z—xzd

Letf(x)=x,f'(x) =1

Hence,

1 1

——dx
! J62) -2
[ ).

0
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Chapter 4 worked solutions — Integration

= <sin"1 (%) —sin™?! 0)

_r
4
3e
f_l 3 dx
_, 2—3x
Let f(x) =2 —3x, f'(x) = -3
Hence,
f_l 3 dx
_, 2—3x
= —f_l 3 dx
_, 2—3x
= —[In|2 — 3x]|]23
= —(n5—-1n8)
=In8 —In5
_Ing
In5
3f

s
4 . 3
cos x sin® x dx
0
Let f(x) = sinx, f'(x) = cosx

Hence,
T

4 .3
cos x sin® x dx
0

1 U
4

= [— sin* x]
4 0

= % (sin‘*% — sin* 0)
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Chapter 4 worked solutions — Integration

Solutions to Exercise 4A Development questions

4a

4b

f cos 3x J
1+ sin 3x x
Letu =1+ sin 3x

du = 3 cos3xdx

Hence

f cos 3x dx
1 + sin 3x

\ . j Ly
3Ju

= llnlul +C
3

1
= §1n|1 + sin3x| + C
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4c

4d

4e

f x sec?(x?) dx

Letu = x?
du = 2x dx

Hence

f x sec?(x?) dx
1
= Ef 2x sec®(x?) dx

_1f Zd
—2 secuau

1
=—t C
> anu +

1
= Etan(xz) +C

szx dx
= f(elns)zx dx
_ fezln(s)xdx

e 21n(5)x +C

2In5

52¥ + C

2In5

fl + sec®x
x + tanx

dx

Letu =x +tanx

du=1+sec?xdx
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Hence

J‘1+sec2x
x + tanx

1
= f—du
u
=Inlu|+C

=In|x + tanx| + C

4f

e
dx
V1 —e?x
Letu = e*
du = e*dx

Hence

fJ%d"

1
= du
fx/l—uz
=sin"lu+C

=sin"1(e®) +C

5a

f4(1 —x)3dx
0

Letu=1-x
du=—-1dx
x=4u=-3
x=0u=1

Hence
4

J (1—-x)3dx
0
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5b

1 1

=17
:l—lx81

4 4
=-20

1,2
d
fo 1+ax3

Letu =1+ x3
du = 3x? dx
x=1lu=2
x=0u=1

Hence

1 xZ

d
fol+x3 o
_1[1 3x? :
31+
_1f21d
"3, u ¢

1
= g[lnlul]f

1
=§(ln2—ln1)

—112
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5c
J‘l dx
o 1+ 3x?
1 fl dx
3o Ly
\/_f \/— dx
—_ + x2
el
= ?[tan 1(v3x)]
V3
-2G-o
3 \3
_\3r
9
Note: This is the rationalised answer. % is also acceptable.
5d

1 p2x
fo ezx+1dx
Letu = e?* +1
du = 2e**dx
x=1lu=¢e*+1
x=0u=2

Hence

1 p2x
fo e + 1dx

1 (1 2e2%
zifo e + 1dx

1 e2+11
== —d
2_[2 u
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1 2
= > [Inful)s™

_1 —(n(e?+1)—1In2)

2
_11 e?+1
2 2

5f

z 2
Z sec’x
dx
o 1+tanx
Letu=1+tanx

du = sec? x dx

x—4,u—
x=0u=1

Hence
T
7 sec’x
dx
o 1+tanx

21
=] —du
L u
= [Inful]?
= In|2| — In|1|

=1In(2)-0
=1n2
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