10.4 Answers
Additional Mathematics
A-Level Pure Mathematics: Year 1
Binomial Expansion
10.4.1 Solution to 10.2 Example (Teaching Video)

(1) (2+%)8= 1><(2)8x(%)o
+ 8 x (2)7>< (%)1

+ 28 % (2)% x (%)z

+ ..

— 256+ 256¢ + 112%° + ...

(six terms terms with higher powers)ofthrown away”)

[ 4 marks]
(i) We require,
24+ 2 - 2075
4
X~ 0075
4
x =03
8
(2.075)% = (2 + %)

256 + 256 x 0.3 + 112 x 0.3% + ...
34288 which is 343 to the nearest integer

Incidentally :

2075 = 3436725208. (direct from a calculator

which is confirmation that, even having throwing away six terms,
an approximately correct answer was obtained.

So, wherx is small, throwing away most of the terms containing
higher powers ox is a valid thing to do, as a reasonable approximation

to the exact answer is still obtained.

A small amount of accuracy has been sacrificed for a big reduction
in complexity.

[ 4 marks]



10.4.2 Solution to 10.3 Exercise

’(Ain)SNer 1
(3+ %)11 = 1x(3)"x (%)O
+ 11 x (3)19 x (%)1
+55x% (3)° x (%)Z

+ ...

= 177147+ 7217K + 13365 + ... (9 terms thrown away)

[ 4 marks]
(i) We require,
X
3+ — =301
9
X
— = 0.01
9
x = 0.09
11
(301)tt = (3 + &)
9
= 177147+ 72171x 0.09 + 13365x 0.09 + ...
= 1837506465 which is183751to 6 sig fig
Incidentally :

301 = 1837517363.. (direct from calculator

which is confirmation that, even having throwing away nine terms,
an approximately correct answer was obtained.
[ 4marks]



Answer 2
It's possible to simply target the required term.
However, here's the full expansion,

(5ea) a3 < (2
—+— | =1x|(=] x|—
2 X 2 X
3 1
rax (3] < (5]
2 X
2 2
rox(3) (5
2 X
1 3
rax (3] < (5]
2 X
0 4
1x(3) x5
2 X
_ﬁ+x_2+24+_128+_256
16 2 x2 x4
The constant term is the 24
[ 4 marks]
Answer 3
(i) (1-%°= 1 x (1 x (x)?°
+ 5 x (DY x 3t
+ 10 x (1 x (=3x)?
+ 10 x (1% x  (=3x°
+ :
(1-3x)° =1 - 15 + 90x° — 270%° + ...
[ 4 marks]
(ii)

(1+x)(1 = 3x)

(1+x) (1- 15+ 90x° — 27053 + ...)
1 — 15¢ + 90X° — 270%° + ...

+ x—15% + 90x° — 270x* + ...

= 1 - 14x + 75x% — 180x° + ...

1

1- 14 O

[ 4 marks]



Answer 4

(i)
2Co + 2%C1 + 4°C,
=1+2x2+4x1
-9  whichis?
(ii)
3co + 23c; + 4%, + 833
=14+2x3+4x3+8x1
— 27  whichis3®
(iii)
4Co + 2%y + 4%C, + 8%C3 + 16%Cy
=1+2%x4+4x6+8x4+16x%x1
- 81 whichis3
(iv)
5%Co + 2°C1 + 4°C, + 8°C3 + 16°C, + 32°Cs
=1+2x54+44x10+8x%x10+16x5+32x1
— 243 which is3’
This works because,
n
(1+x)" =Y "cx
r=0
and withx = 2 this becomes
n
3n _ 2 nCr 2r
r=0
[2, 2,2 2marks]
Answer 5
Targeting the relevant term,
9 3
(2 -2) - v (2] < [-2]
— —-— = ..+ CeXx|—=]| X|[-—] +
2 X 2 X
6
= ...+ 84x X 6—2' + .
X
= + 672 + ...

So the constant term is 672
[ 5marks]



Answer 6
(1)
(1-50°= 1 x (¥ x (=)
+ 30 x (1P x (=)t
+ 435 x (1 x (o)
+ 4060 x (1% x (3

+
So,
(1-5¢)%0 = 1 - 150« + 10875 — 5075005 + ...
[ 4 marks]

(i) We require that,
1 - 5x = 0.995
5x = 0.005
x = 0.001

0995% = (1 - 5 x 0.001)*°

1 — 150 x 0.001 + 10875x 0.001° — 507500 x 0.001> + ...
1 - 0.15 + 0.010875- 0.0005075 + ...

0.8603675

That is, 0.860368 to six decimal places

U

[ 3marks]
(iii)
0.99530 = 0.860384 direct from calculator

0.860384 — 0.860368
0.860384

0.001859%
i.e. 0.002%

% error x 100

[ 3marks]



Answer 7

(i) (1+0)°%=1+3+36°+6
[ 2marks]

(i) If 6 is small then, in comparison to the numberleand &% will

be negligible. If the term8 52 and 63 are “thrown away” what

remains is;
(1+0)° =143 0
[ Lmark ]
(iii)
x> — 0.9x — 0.206 = 0
(1+06)°-09(1+6)—0206=0
1+30-09-09 -0206=0
216 — 0106 =0
2.10 = 0.106
o = 0.05
*. the root is 1.05 to 3 significant figures
[ 4 marks]
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