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Exercise 4B

1 ai (4+2x) Write in index form.

= (4 + 2x)% Take out a factor of 4

[4(1 +ED Remember to put the 4 to the power 1

= 2(1 +§j Use the expansion with n —% and x —%

B 1@@@(3@( - j( )@

2!

X )C )C3

=2 l+———+—+.. j Multiply by the 2

4 32 128

ii Valid if |— 5 <l:>|x|<2

b i L Write in index form

= (2 + x)f1 Take out a factor of 2

-1
= 2(1 +%D Remember to put 2 to the power —1

1
=2 1+§j , 21:%.Usethebinomial expansion with n =—1 andxz%
2 3
2 2 2! 2 3! 2
X 2 X ) Mutiply by the -
2l 27a s PYEYRE S

ii Valid if |—
2

<1:>|x|<2
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1
(4-3)

= (4—)6)72

(-3

)
=472 (1 ——j , 47 = % Use the binomial expansion with n =—-2 and x = _i

AR = SR IR
|

1
...| Multiply by —
J uPyy16

Write in index form

1 ci P

Take 4 out as a factor

+ JES—
16 32 256 256

ii Valid if |— 2 <1:>|x|<4

di
V9+x  Write in index form

=9 +x)% Take 9 out as a factor

1

=(9@+§JT

1
1

N\_

=9

b

f
9

:3 .
18 648

2
)C X

ii Valid for |~

92 =3. Use binomial expansion with » —% and x =

;J(;Jm;(;J(;J(zM.

2! 9 3! 9

X
9

3
X

11664

3

+.. j Multiply by 3

X
+
6 216 3888

<1=lx[<9
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Lei ! Write in index form
N2+ x
=(2+x % Take out a factor of 2
o f)
2
‘( X 211 o o 1 X
=221+—| , 2°?=—=—=.Usebinomial expansion with n=—— and x =—
2 2 2 2

2 3! 2

3 by By

X 3x? 5x° ) .
- . Rationalise surds

NN AN N A
V2 2x 3\/§x2_5x/§x3+m
8

T 64 256

o

ii Valid if§<1:>|x|<2

Write in index form

fi 3+2x

=53+2x)"" Take out a factor of 3

)

=5x3" (1 +—j , 3= % Use binomial expansion with n =—1and x = 2—;

5 G R )

2 3
:—[1—2—x+4i—8i+...j Multiply by %

5 10x 20x? 40x3+

+ —_
39 27 81

ii Valid if |— 2x <1:>|x|<%
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1 gi

1+x:1_ ! Write
2+x 2+x 2+x

(2 x "' Take out a factor of 2

in index form

111, 1
=—t+—x——X+—x"+
2747 8 16

ii Valid for || <1= x| <2
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L h i 2+x

1-x

=(2+ x)% (1- x)% Put both in index form

P (1 + %j (1- x)f% Expand both using the binomial expansion

& 1{1)@}%(2%@(D(%z%

2! 2 3!

:\/5(1+1x——x2 +Lx3 +...j(l+%x +%x2 +%x3 +j Multiply out

1 3, 15, 1 1 3, 5 5
I+=x+=—x"+—x"+... [+=x| I+—x+=—x"+—x"+...
2 8 4 2 8 16

—ix2(1+lx+§x2+ix3+...j+Lx3(l+lx+§x2+ix3+...j+...
2 8 16 128 2 8 16
lJrlirgszrixB+lx+—x2
_5| 28 16 4T s
3

P N N
32 32 64 128
Collect like terms

Multiply by ~/2
—\/5(1+§x+1—5x2+5—1x3+...j WPy by

128
=ﬁ+3‘/§x+15ﬁx2+51‘/§x3+...
4 32 128
. o lx
ii Valid if |—

> <land|-x]<1=|x| <1 for both to be valid.
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-2 -2 -2
5 1+ix =57 1+ix :L l+ix
5 5 25 5

2 (5 + 4)6)72

- L] (4] a4 ) }
25 2! 5 3! 5

LN P 2)( xj (=2)(=3) 16 2 (—2)(—3)(—4) 64 x3+"'j
25 2 257 6 125
1 8 48 N 256 j

=\ 1——x+ —X +...
50 5 25" 12
1 8 48 , 256

== X+ X = X+
25 125 625 3125

a J(4-x)=(4-x)

)

+
4 64 512

Valid for

RO R N

<1:>|x|<4
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3¢ m()c)zZ—%x—Lx2

(1) & 64

9) 3

monfl)
s 00

NI -
36 5184
~5.916087963

V35 =5.916079783
5.916087963—5.916079783

Percentage error = x100=0.000138%

5.916079783

1 b Y (. b )!
4 a =(a+bx)’=|a|ll+—x =a | 1+—x
Na+bx ( ) ( ( a B ( a j

1 b 3,
=—|l-—x+=5x"+

a’ 2a 8a

1 b 3, 2

a 2a 8a
: : : 1
Equating coefficients gives — =3, s0 a :é
aZ
and — b 5 =l
)3
_b_1
£ 3
-
81
a =l, b=—3
9 81
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R o) ) e
R
6 729
=4i86 ;

Coefficient = i
486

as (4- x)ﬁ1

34+ 2x—x° - .
5 e (3+2x—xz)(4—x)1 Write

- X

-1
= (3 +2x—x’ )[4(1 —%D Take out a factor of 4
1 X\ X\ . . :
= (3 +2x—x )Z 1- 2 Expand |1 2 using the binomial expansion

2
=(3+2x—x2)l 1+(-1) X +w ~2| +...| Ignore terms higher than x>
4 4 21 4

2
X

=(3+2x—x2)% 1+£+E+...j Multiplyexpansionby%

4

=(3+2x—x2)(l+i+x—+...j Multiply result by (3+2x—x2)

1 x X 1 x x (1 x x°
=3 —+—+—+. |2+ —F+—+. | X | o+
4 16 64 4 16 64 4 16 64

:§+ix+ 2 Jrlirlx2 —lx2 +... Ignore any terms bigger than x°

Expansion is valid if _Tx <l= |x| <4

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Pure Mathematics 4

Solution Bank

6 a 512x=6+2ﬂ£=5£@+§xj2:j?@+§sz
)y
_ L 1+(—1J(zxj+ 2 2 (sz +...
J5 2)\5 2! 5
1Y 3
_ 1|, (_1)(3 j+(zj(zji .
J5 2)\5 2 25
:L 1——x+—x2+...j
J5 0
1 3,
—ﬁ—ﬁx-l-mx +..
b 2%4:2x—%}+ng%
NS5+ 2x \/g 5
11 3,
=(2x—1)[ﬁ—ﬁx+mx +j
_ 2.2 . 1 v 3 2,
N NC N NERE NG
SN T N
V5557 5045
7 a @6—3@*=(u{1—3<0jﬂ=2@—55%T
16 16

=2

0

3

( ix}w( ixj2+...

32

16 21 16
1)(_3
3 4N\ "4) 9 |
——X |+ X +...
16 2 256
_27
8192
27
4096
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7 b Letx=0.1
157 22— (0.1 ——21 (0.1
157 =2 15 OD=705c 0D
=1.991
3 1 . 1, -1
8 a 4_2x=3(4—2x) =3(4(1-1x)) =3(1-1x)
- (-2 2
—%[H( D(~4x) )2(, d(tx) + J
=3(1=(—4x)+4x" +..)
=343x+3x7+
2 -1 s - s\l
T 23+ 5%) =2(3(1+5x)) =2(1+3x)
5 s -D(-2) /5 \2
—3(1+(—l)(§x)+( )2(! )(gx) +j
:%(l—%x+295x2+ )
=210y 0,2y
3.2
4-2x 3+5x
=3+dx+d 4 —(2-Lx+ 227 +..)

_ 1 4107 . _ 719 .2
=Lt XXt

3 2

~ - =0.0980311
4-2(0.01) 3+5(0.01)

b g(0.01)

¢ Using the series expansion:
£(0.01) =~ L +12(0.01)—22(0.01)* =0.098028009

72 432

Percentage error = 0.0980311-0.098028009 x100 =0.0032%

0.098028009
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