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GCSE Maths - Algebra
Numerical Iteration (Higher Only)
Worksheet
WORKED SOLUTIONS
This worksheet will show you how to work out different types of numerical
iteration questions. Each section contains a worked example, a question
with hints and then questions for you to work through on your own.
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Section A

Worked Example

Using a starting value of x, = 9.3, use numerical iteration to find the solution to the
equation x> — 10x + 6 = 0 to 3 decimal places.

Step 1: Rearrange the equation so that it is in the correct form.
x2—10x +6=0

x2=10x — 6
x=+vV10x — 6

Step 2: Add in the iteration notation.

Xpy1 =+/10x, — 6

Step 3: Substitute in the starting value (x,) for x,, to obtain x;. Repeat until the same answer is

obtained twice.
x; =V10x 9.3 -6 =9.327 ...
x, =V10 X 9.327 — 6 = 9.342 ...
x3 = V10 X 9.342 — 6 = 9.350 ...
x, = V10X 9.350 — 6 = 9.354 ...
x5 = V10 X 9.354 — 6 = 9.356....
x¢ = V10 % 9.356 — 6 = 9.357 ...
x, =V10 % 9.357 — 6 = 9.358...
xg = V10 % 9.358 — 6 = 9.358...

Now that we have the same answer twice (to 3 decimal places), this is our final solution.

x = 9.358

Guided Example

Work out the solution to x> — 15x + 12 = 0 using numerical iteration, beginning
with x, = 3. 3. Give the solution to 3 decimal places.

Step 1: Rearrange the equation so that it is in the correct form.
nE-5a412=0 x-i[16n-12
X L IS 2 - I

Step 2: Add in the iteration notation.

Kn :q;l 15y~ 12

Step 3: Substitute in the starting value (x,) for x,, to obtain x,. Repeat until the same answer is
obtained twice.

- The answer is :
% =3015 (3.9)-12 = 3-34F) .. e is(3.381%) - = 3- 38306 3.3¢4
(503 a470-h = 3 36808 %=X (5(334300)-n = 33838 '

ttop since the answer

15:5" |g(3'"ﬂb°$)—l = ;'34?2—"’"-- -‘}, 3' |$ (3_3‘535)—1')_ = ; }gll"? }
Le=315 (3339 -12 =3 3813 .. X g3 3m7) - = 338431

the same to 3 dlecimal rlfq

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Calculate the solutions to the following, using numerical iteration. Give the solutions to

3 decimal places.

a) x%+43x — 80 = 0, starting with x, = 7.6

(D Rearvange H\ch/uwh'm\ g
+30- n'43x-30= 0
L

(m‘= 80-3x

Ao (a = {50 -3

@) Wite the teratanm netahon -

= fﬁO -%%n

10\“

The anewer is F- 6569

b)

0] Rearvanpt Hhe Qol/uwh'ﬂh .
2x*-8x*-5=0

2x;= gx’l_l_g
155 l—l‘)(’-kg
2

2
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{x | - /30 - 3('—"-6) = ?'9630‘:--'-

= 30-30750%06) = T57038.

" T {g0-3(357038) = F5¢893..

M 90 3350699 = 1509210

b - my *569169...
S‘h’[’ (alowlakar be caunse The

Same sy ho bgemn obtouned to

3 devimad place -

2x3 — 8x% — 5 = 0, with a starting value of x, = 4.1

@ P(’/r‘{arm ol enlehan

HI’\SW{M’:

n, =°* ;;H--)’L% = 4N6ITFG ... y 145
G fyynn i) = 413
Ay ® m - 4133y
e m = 413366 -
s e aree)T, = wery -
ke = ‘m = §.ay21 g...
3 2 Wilgwny' 15 =913
Xg = qlqayn)isy, = 4143
Nq =m - gayyfl. S"OP

il o o

Lip 23 Y q-Nﬂ)‘*’?z < - 14492 -
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c) 2x3+ 4x = 14, with a starting value of x, = 1

@ Rearange Hue ¢ quahian - (3) Perform calenlotan

_ 3 _
(ut’w'nv 1Y o= 2/ 7-20) = #0197
—qu 21; = |l’—‘f’){, A = ’f‘f 1-2( I?O‘,ol) = |§1‘1€
._:' 2 L 1,, = 1- 1% xb = m?) = ,Fﬂ”..
bt = 35 _ 5.
roet (— " T1- 2 y = 3(797_(_—“.9_:”") - 1566 09 .

: L AN 15697 ..
® write Hhe feravon notahion : , T- 20156607
s W aCgeqr) T ST

Ng k 7——1([_g6q) = 1-5689 ..

stop calumedon

1\

i

[

Answer - 1-569

d) 0.5x3 + 2.5x — 10 = 0, with a starting value of x, = 2

@ Rearange Hae ¢quation (3) Perform cal ewlohan
3
25N g bxd#285x-l0- 0 A cAre-s(2) = 215443 .
0N pgud = 10-25x e =30 Ss(aaew) = 209749 .

o5, x* = 20-5x x5 < 30 ~s(2 o714 = 2187
€ A <3 _
bt A 20 -5 ny - 3 op—s(angq) = 2-11089...

X5 =2-11386 ...
L _ e

() write e teration notahon : . 20 - s{2.n089)
¢ = W -s(2.uz8¢) = 2:-N2FY--

Anb =220 -Gatn ty =N st2.m23) = 21316 -

3 = 2. Q..
Ag = W20-5ta-nz1ey "

Stop cAloulation

Avwer = 2.3
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