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GCSE Maths — Ratio, Proportion and
Rates of Change

General Iterative Processes (Higher Only)
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out questions relating to general
iterative processes. Each section contains a worked example, a question with
hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A — Higher Only

Step 1:

Step 2:

Step 3:

Worked Example

At the start of day 1, James has 50 tyres in his tyre shop. Each day 40% of his tyres
are sold. He receives a delivery of 15 new tyres at the end of each day. How many
tyres will he have at the end of day 67?

Identify the variables.
T = number of tyres
Ty = initial number of tyres

T, = number of tyres at the end of the day

Set up a formula.

The formula is specific to each question and requires manipulation of the context provided
in the question. Not all questions will be similar to this — but every question involving
iteration can be put into its own formula!

In this case, each day the number of tyres decrease by 40%.
This is equivalent to 1 — 0.4 = 0.6 of the day’s starting value. We also know that an extra
15 tyres are delivered each day. This can be written as an addition in the formula.

Tpeq = 0.6(T,) + 15

Use iterations to find number of tyres at the end of day 6

T, = 0.6(50) + 15 = 45

There are 45 bouquets at the end of day 1.

T, = 0.6(45) + 15 = 42

T; = 0.6(42) + 15 = 40.2 = 40 (nearest full tyre)
T, = 0.6(40) + 15 = 39

Ts = 0.6(39) + 15 = 38.4 = 38 (nearest full tyre)
T, = 0.6(38) + 15 = 37.8 = 37 (nearest full tyre)

At the end of day 6, James will have 37 tyres in his shop.
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Guided Example

Frank owns a restaurant in Manchester. He plans to refurbish his restaurant which
would cost around £1000. He plans to start saving all his monthly profit to cover the
refurbishment cost. Starting from January 2021, his monthly profit was enough to cover
5% of the total refurbishment cost. Assuming his monthly profit was doubled after every
month, by which month of the year would he be able to refurbish his restaurant?

Step 1: Identify the variables.
P = Fromk's profit
Po = Frank s profif in January
Pn = Frank's profit at the end of eadr month starting Februnry

Step 2: Set up a formula.
In the {irst month of Januany, Hhe profit is 5% of fhe refurbichment cost. Aftor each
month . the monty profit i doubled Wence the formula @& :

Popr = 2 (Pn) ~
This fforw\u[p, chould an[g be uscd

to Cal mlate e profit starfin
S = g = 095 P ‘j
[‘7% /wv J Fvloruawj Gince th Januany, there
f' are no olaulalﬂuj ol \arof\‘f
Po = 0-05 x Jooo = 50
caloulnte fre Praﬁ-{ in Janu oy Arst
Step 3: Use iterations to find the number of month he needs to cover the refurbishment cost.

n:DIFmeHﬂ —2 Pl = 2 (;0) = IOO
n=(, Mardh —> P, = 2 (loe) = 200
n=2, Aprl —> Py = 2 (10(7) = Lo0

n=1, May —> Py = 2 (409)= 500 Y
S{op cMleulahon ano( add all the

Total profit made co far induclmy January - previous amounts to see f the
"D‘I'ﬂl ir wa ore {"lﬂﬂn ‘Ell‘)l)b

\f

£S04+ f 100+ £200 4 £400+ £800
£ 1550
L total is mare than £ 1000

r

HQ"C(’-, ‘og Mﬂb 202 / Franl waould be able to m'FurJal'&‘/\ hie fﬁf#’murﬁn"’-
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

Tom invested £200 to an international bank account. The bank guarantees a 9% bonus
at the end of each year. However, 1.5% bank fees will be deducted from the remaining
balance after the bonus has been added. How many years does Tom need to wait to
have more than £300 in his bank account?
M = dtal money in Tom's banl account
Mo = jnikal money Tom invested
Mn = +ial money i Tom's bank account at the ead of +he Yyear

(1062 +9% =109 2 > 109 <100 = 107 )
A m
q% 5'7.7 =10 - O;j,gf}___)

Fomula —> Mnr = (Lo xMa) x(0-985) — {
U

mulfiplien

My = (Loq y 200) x 0-185 = 4.33

Tom needs
o wait My = ((-0%% 24.43) » 0985 = 230.5¢4
for 6 yead My - (1-09 % 230.5%) x 0-1%% = 2471.62
o hawe e My = (109x 24F52)x 0485 = 265 %5
Hian £ 200 Mo - 26533
in hit bank Ms = (1.092265-35)» 0~ '
account mg = (1-07 x 285-33) % 0-985 = %06 .34 — stop cal pulahon as
Am ount exceeds £ 300

2. Kevin owns a fruit stall. At the start of day 1, he has 200 oranges for sale. Each day,
20% of his oranges are sold. On day 7, no sales are made but he donates 15% of his
remaining oranges to the homeless and receives an additional delivery of 20 new
oranges. What is the total number of oranges that Kevin has at the end of day 77?

F - aAumber of aronges leff

Only ust Fs = nihal number of oranges Kevin has in hy stoll

Formult Fa = number of oranges left ot 4he end of thedm
J
from Day
| to ¢ Formula = Fnt1 = 0% (Fn)
F, = o. =
I 0-% ( 200) 60 and o kol
Fa= 0.8 (160) = 124 numbert as
Fa o 0.6 (128)> j9a.4 x jpg S T«Tfeiff}?
no sol Fy = 0. (102)= 916 ~ 82 as :‘vholz/J
L e um b
made but 159 Fo = 0.6 (82) = €5.( ~ (¢
wre donm’reolf\ Fe = 08 (66) = S2.4 =~ 53

+ 20 _
o{c/li\ffwr:ﬂw Day '(93 X 0-85) +20 = (5.05 =~ b5 aranges

Levin has 65 oranges left at the end of Pay F
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3. Sarah bought a used car worth £500. Every year, the price of the car decreases by 8%.
What would be the price of the car after 10 years? Starting from which year will the price

of the car drop below £300?
P

fo
Pn

o

prce of used coar
mitial price of used car
price of used car at the end of the year

o

U

Phey = 092 x Pn Fe = 0-92 ¢ 27692 =256 .¢)
Pp o= 092 X 500 = 460 Pa-0-92%x 25661 < 2%¢.08
P2 = 092 xlf0 = 4232 Pio =092 x 230 p8 =21%19
Py = 292 % 932 - 389.3Y4

f

«

Py = 092 x389.5y - 356.20 The pn‘c-eoaf%e cor after 10
Ps = 092 x 3c4.20- eare s £ 23109 . Mwe price
b . 092 - = 3297.54 of the lar drap_( below £ 300
b = - bs 31%-5% = %03 18 J{’mrh’n@ from the Fth year.
P3 = 692 x%0%.8 = 23g.92

4. Amy needs to knit 150 socks in 15 days. At the start of day 1, she was able to knit 20
socks. However, her progress decreases by 10% each day. The minimum number of
socks she will get done is 5 each day. Is she able to finish knitting 150 socks in 15

days?

S = Numbew of socks Amy has
So Number of socs at +he end of day |
Cn = Number of sods at the end of Hae Aag (starting Day 2)

1

Cngr = 09 (50)

‘, 0.9 (10) round fo Soclue Amy hat fom Day | o Day 15

jwhule

6, < 0-9(1%) 16-2 = | Number W0+ i8+1Lt I tIZ+126 04101
Sy = 0-9016) = 14l =14 At8+3+6+G6+t5+5

Sy = 0(14)=12.6 =13 ) |So'£°chsx

S5s= 09 (13)=10%F =12 more Hhan target : 15D
Se= o0 =10%=1
$3= 0 (n)= 91 =1o
Sg= 0.9(10) = 9

§9= 0-1(1) = 81 =8
o= 0-0(8) = 12=7
sw=09(3)- £-3=0
¢y = o»"I(G):f'q"’g
Gy = 0‘01(9) =4-9=5% Sfupcnloulah'm\ o caloulate
Sig=09(5)=46=6 the aumber of socks she has [waifpedd so far

t
=4

)
M

)

Amy ir aole to fmish knithing 150 Socks
withih & 0{,,,443

o

|
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