Pure Mathematics Year 2 SolutionBank

Binomial expansion 4B

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

1
= (4 + 2x)5 Take out a factor of 4

1
2
= [4(1 + %TXD Remember to put the 4 to the power %

WA !
:42(1+—J 42 =2

2
1
X \2 ) ) 1 X
=2/ 1+—= Use the expansion with n =— and x = —
2 2 2
D) ()13 x)
1) x 2 2\ 2 2 2 2 )\ 2
=21+ = || = |+ + +...
22 2! 31!
o1 X ) Multiplyby the 2
4 32 128 PRy
x x* X
= _—t—
2 16 64
.. Calx
ii Valid if |— 1:>|x|<2

b i L Write in index form

=(2+ x)_1 Take out a factor of 2

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

4 ! | ) ) ) ) X
=271+ 5] 27 = 5 Use the binomial expansion with n=—1 and x = 5

Aol Y] AT

x x* x 1
=—|1l-=4+——"—+...| Multiply by the —
( >R J ply by 5

X

ii Valid if

1:>|x|<2
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Write in index form

2

' (4)

= (4 - x)_2 Take 4 out as a factor

4-3)

-2
=47 [1 - fj , 47 = L Use the binomial expansion with n =-2 and x = _%

4 16
i n iR e S
=%(1+§+%+§+..j Multiply by %

1, x 3% X
16 32 256 256

X

i Valid if |7 1= |x| <4

d i+/9+x Writein index form
1
=(9+x)? Take 9 out as a factor
1

3]

1

1 2 1
=92 (1 + gj , 9% =3. Use binomial expansion with n = % and x = g

B 1+(IJ(XJ+M@+@(_;)(;j(£j+

2\ 9 21 9 3| 9

18 648 11664

2 3
X X X

+
6 216 3888

2 3
=3(1+1—x—+ al +j Multiply by 3

X

ii Valid for

<1=|x|<9
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1 >y 1
22142 , 2%= L = L Use binomial expansion with n = 1 and x =
2 2 2

3yl Bl

1
+ +...| Multiply by —
4 32 128 j Yy R

L * 3% 5%’ Rationalise surds
NN YA N

zﬁ_ﬁx 3\/_x 5J§x3+m

2 8 64 256

ii Valid if |5 <1=>|x|<2

fi Write in index form
3+2x

=5(3+2x)" Take out a factor of 3

)

=5x3" (1 + 23_xj , 3= 3 Use binomial expansion with n =—1 and x = 2

g(l(l)@%@Mf_jj

3! 3

5

+————+...| Multiply by -

39 27 J PYoY3
5 10)c_i_20x2 40x°

- +
3 9 27 81

ii Valid if |—

<1:>|x|<z
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I+x _ - ! Write

2+x 2+x 2+x
1-(2+x) "' Take out a factor of 2

o J

-1
1- [2 — J Expand (1+%) using the binomial expansion

- (ol g e

2 3 2 3
=1- 1 A Multiply P A byl
2 2 4 8 2 4 8 2

in index form

ii Valid for

£<1:>|x|<2
2

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free. 4



Pure Mathematics Year 2 SolutionBank

—_

1

1 2 1
=221+ gjz (I-x) 2 Expand both using the binomial expansion

s 1{%}(5}%(2)+@(_3(_;)H+

2 2! 2 31

:ﬁ(l+lx—ix2 +Lx3 +...j(1+%x+§x2 +%x3 +j Multiply out

I 3 1 I 3, 5 ;
I+=—x+—x"+—x +.. [+=x|1+=—x+=-x"+—x" +...
2 8 1 4 2 8 16
NI SN U % S IS SN O S U SV SO I U P
2 8 128 2 8 16

( 3 15, 51 jMultiplybyx/E
2 X X +...

128
=\/§+3\/5x+15\/5x2+51\/5x3+...
4 32 128
. o
ii Valid if |—

5 <land|-x|<1=|x| <1 for both to be valid.
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-2 -2 -2
2 (5+4x)_2=[5(1+§x)j =5_2(1+%xj =2i5(1+%xj

A N =

25 21 \5 3! 5

_ L 1+(-2) 3|4 26 o (DENE) 64 s
25 5 2 25 6 125

=L 1—§ +§x2—@x3+...
250 57 257 125

1 8 48 , 256
X+ X — X+
25 1257 625 3125

3 a m=(4—x)% |
=[4(1—2H12
e
=2{1+GJ(_§]+%(_§) +}
=2(1—§—%+...]

_X <l=|x|<4
4

Valid for

b Substitute x = é into both sides of the expansion:

35 _, 1 1 1
9 36 5184 373248
J35 736055

3 373248
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2
<32 (L) L1
4\9) 64l9
23— oL
36 5184
~5.916087963

J35 =5.916079783
5.916087963 —5.916079783

5.916079783

1 1
! SR -
4 a : =(a+bx)2 =(a(l+éxjj =a 2(1+éxj i :%(
a+bx a a 3

a

Percentage error =

x100=0.000138%
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Coefficient = i
486

2
s 2ERCX (300 2)(4-x)" Write as (4-x)"

4-x

-1
= (3+2x—x2)(4(1—§D Take out a factor of 4

—X

-1 -1
= (3 +2x—x° )i 1- %j Expand (1 — %) using the binomial expansion

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

1 1

=(3+2x—x")=| 1+=+>—+...| Multiply expansion by —

(3+2e=x) 145+ j Py esp ¥4
=(3+2x—x2)(%+i+—+..J Multiply result by (3+2x—x2)

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

3 3 1 1 1 .
==t —x+—x*+—x+=-x" —sz +... Ignore any terms bigger than x”

3011 5,
== +—x——x

4 16 64

Expansion is valid if |— <l=lx|<4
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-

-

l—lx+ix2 +...
5 50

1 3,

=—- ——x’+

1
—=Xx+
5 5057 5045

b 2x—1 _2x—1(1+2xj2
Js+2x A5 5
11 3,
=2x-1)| —=——=x+—=x"+...
( )(ﬁ 5757 5045 J
NCE NN O N VA

1 11

23
NN N
7 a (16—3x)i:(16(1_%xni:2(1_%)6);

! 1(1j(ijw(ij

4 16

S

o132 ey
64~ 8192
327,

=L X———X +
327 4096
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7 b Letx=0.1
157 ~ 2—1(0.1)—2—7(0.1)2
32 4096
=1.991
3 1YY 3, 1)
8 a =3(4-2x) =3|4|1-=x|| =2|1-=x
4—2x 2 40 2
2
=é I+(-1) —lx +M —lx +...
4 2 21 2
=§ 1—(—lxj+lx2+...
4 27) 4
3 3,
==+=x+—x"+
4 8 16
-1 1
2 =2(3+5x) =2 3(1+§xj =3(1+§xj
345x 3 303
2
I ERNC | TER N
3 3 21 \3
=z(l—§x+§x2+ j
30 379
2 10 50 ,
=———Xx+—x+
397 27
3.2
4-2x 3+5x
33 3, (2 10 50 , j
==+=x+— - =——x+—=x"+
4 8 16 3 97 27
1 107 719 ,
=—+—x———x"+
12 727 432
b g(0.01)= 3 2 _0.0980311

4-2(0.01) 3+5(0.01)

¢ Using the series expansion:

1 107 719
0.01) = —+——(0.01)———(0.01)’ = 0.098028009
&(00D) 12 72 001 432( )

Percentage error = 202003 11=0-098028009 6 003294

0.0980311

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free. 10



