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1. (a) During an experiment, a scientist notices that the number of bacteria halves
every second, —

There were 2:3 x 103° bacteria at the start of the experiment.
Calculate how many bacteria were left after 5 seconds.

Give your answer in standard form correct to two significant figures.

stot - 2-23x10%°
Is =1 |5xl03°

ls =S- D‘SXLOLO?Q & c IC x O‘St)
d3 =2-BF5x

2Q

ks = L- Lmsxto ) 2z
55 =3-1835x IO 7210

(b) In a different experiment the number of bacteria is reduced by a quarter each
second. On this occasion the number of bacteria initially was x.

[3]

Write a formula to calculate the nhumber of bacteria, r, remaining after t seconds.

= XL X O:"St

[3]

2. The value of a car £V is given by
V = 20 000 x 0.9t othe
where t is the age of the car in complete years. é/ O
(a) Write down the value of V when t = 0. = |

whon £=0 V= &OOOCDXOOL
- (0 £.. 20000
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(b) What is the value of V when t = 3?

(c) After how many complete years will the car’s value drop below £10 000?

3(ij =z 1L43BO = Sz I0628-82
Luenss = 13122 Tgecus = ASES A

= 11809-
<sQecus 1809-B0O (C)_F&j&ls ........... [2]

3. Katy invests £2000 in a savings account for 3 years.

The account pays compound interest at an annual rate of
2.5% for the first year

x% for the second year Lok W{M :U

x% for the third year
There is a total amount of £2124.46 in the savings account at the end of 3 years.

Work out the rate of interest in the second year.
ToaR - 2000 x 1-02S =Y =Y
Q124 16 = 2000 xdz-

(‘jl - %lu-uép = 1'03652. mes/t ’aatﬂ-«
7000 = 1-399 7o [4]

4. Louis and Robert are investigating the growth in the population of a type of bacteria.
They have two flasks A and B.

At the start of day 1, there are 1000 bacteria in flask A.
The population of bacteria grows exponentially at the rate of 50% per day.

(a) Show that the population of bacteria in flask A at the start of each day forms a
geometric progression.

Ry | 2 3 3 Booen- 000<I-S"
o0 1560 2280 331S [2]

The population of bacteria in flask A at the start of the 10th day is k times the
population of bacteria in flask A at the start of the 6th day.

(b) Find the value of k. do.(.jto =R xaa_éj 6
%e 0 R - SA665-839
6

603:18°  1eCORLED ... L onoeEs
211390628 Se5039 k=350625

(o]
OO XL S T e [2]
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@ - 1000 x1-3¢
At the start of day 1 there are 1000 bacteria in flask B. /0
The population of bacteria in flask B grows exponentially at the rate of 30% per day.

(c) Sketch a graph to compare the size of the population of bacteria in flask A and in
flask B.

[1]
5. Here are the interest rates for two accounts.
Account A Account B
Interest Interest
3% per year compound 4% for the first year,
interest 3% for the second year
and

2% for the third year,

No withdrawals until the Withdrawals allowed at
end of three years. any time.

Derrick has £10 000 he wants to invest.

a) Calculate which account would give him most money if he invests his money for 3
years.

Give the difference in the interest to the nearest penny.

A: 10,000x1-635 R :1-10000 x| Oux|-O3x1-02
= 1642% 23 = 10Q26 24

@ﬁ)ﬁrexm =1-03
a) Account ....... -B ........ by LQ3 ...... p [5]

(b) Explain why he might not want to use Account A.
he Lannot Uw&wawrvwrwd ok a’i’j Eimg
[1]

6. The population, P, of an island t years after January 1st 2016 is given by this
formula.

P =4200 x 1.04t
a) What was the population of the island on January 1st 2016?

(@) o 2O [1]

b) Explain how you know that the population is increasing.

- mudlpliar 1o I-Ou,xuﬂud\shaasalgczo INCreaunR (1]
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c) What is the annual percentage increase in the population?

........................................ % [1]
d) Work out the population of the island on January 1st 2021.
P- k20O~ 1-64°5= $10]-9L21Q a
(o ) I Slo ................... [2]

7. Toby invested £7500 for 2 years in a savings account.

He was paid 4% per annum compound interest.

How much money did Toby have in his savings account at the end of 2 years?

IS00 x 1-OLT
£ o) XA N [2]

8. Ibrar bought a house for £145 000

The value of the house depreciated by 4% in the first year.
The value of the house depreciated by 2.5% in the second year.
Ibrar says,

"4+ 2.5 =6.55s0 in two years the value of my house depreciated by 6.5%”

a) Is Ibrar right? a60_ - O-O&t = é'Lt.?é

You must give a reason for your answer.

WL SO0
No hatsnot :
145000 x B A6 « 6-435 = 135320 which s 9280
vakw o &6 6%

The value of Ibrar’s house increases by x% in the third year.
At the end of the third year the value of Ibrar’s house is £140 000

b) Work out the value of x.
Give your answer correct to 3 significant figures.

LSOO x O b x 6475 x y = lLOOOCO
g'j = 1LOOOO T - 031535514
1238320

e vereona ts 3 LS7,

9. Ian invested an amount of money at 3% per annum compound interest.

[3]

At the end of 2 years the value of the investment was £2652.25
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a) Work out the amount pf money Ian invested.
omamoi x1-08% 22685228 £, A [3]

Noah has an amount of money to invest for five years.

OMLVUNGEIOO
Saver Account Investment Account
k- 4% per annum 6 21% interest paid at the
compound interest. end of 5 years.

Noah wants to get the most interest possible.
b) Which account is best?

You must show how you got your answer.

100 x L-043 8:- Q9% -F21  Souesraccounts
A 23169 ' beltw

[2]
10. A virus on a computer is causing errors.

An antivirus program is run to remove these errors.

An estimate for the number of errors at the end of t hours is 10® x 27t

a) Work out an estimate for the number of errors on the computer at the end of 8
hours.

I6% <« 2. 290625

b) Explain whether the number of errors on this computer ever reaches zero.

[1]
11. The population of a city increased by 5.2% for the year 2014
At the beginning of 2015 the population of the city was 1560000

Lin assumes that the population will continue to increase at a constant rate of 5.2%
each year.

a) Use Lin’s assumption to estimate the population of the city at the beginning of 2017

Give your answer correct to 3 significant figures.

1560000 x 1052 » 1'052 |, ¥ 26,458
=1326438-25 2P 71330,000

www.justmaths.co.uk Simple, Compound Interest, Depreciation, Growth & Decay (H) - Version 2 January 2016



QJustMaths

2018 2019 2020
x ' \/

b) (i) Use Lin’s assumption to work out the year in which the population of the city will

reach 2000000

i) If Lin's assumption about the rate of increase of the population is too low,

how might this affect your answer to (b)(i)?

L& the uwwn,ta() $-2018 oo lowo, 2.000,600
wdl e reachod 80w than 2020 .

[3]
12 The number of slugs in a garden t days from now is p; where
po = 100

Pe+1 = 1.06p;
Work out the number of slugs in the garden 3 days from now.

10O
= 1-06x 100D = 1O6 l

= LAslogs
FOGx 106 = 112 -36
= 1-06 x LIZ-36 =1Q-l0\6

1\

fo
4

A
pa [3]

13. The number of bees in a beehive at the start of year n is P,.

The number of bees in the beehive at the start of the following year is given by
P, ., = 1.05 (B, — 250)
At the start of 2015 there were 9500 bees in the beehive.

How many bees will there be in the beehive at the start of 2018?

PQOLS = QSOO

Proe = 1:0S (4500-250) = AN2- 50
Pron - 105 (AH2-250) = qQA35 625
Loy - 105 (2925625 -250) = 101694 40625
. 10,170
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14. An amount of money was invested for 8 years.
It earned compound interest at 2.5% per year.
After 8 years the total value of the investment was £11 696.67

a) Tom is trying to work out the total interest earned.

Tom

Interest for 8 years =£11696.67 x 0.025 x 8

i est = Oﬂgtfﬂlzc O'OZS8

State what is wrong with Tom’s method. @LtSVDU'Ol Le H’ULPCWO#g

) hw\addmmgvxguuﬁ omont vweglo ol [1]
b) Work out the total interest earned. %
- : 1-02S Intzrest < 1169663
tadol W X - 00
I6A6-6F oro.8m09- = oL00) = 20G6 63
0255 (3]

15. On 1st January 2012 Beth invested some money in a bank account.
The account pays 2.5% compound interest per year.
On 1st January 2013 Beth withdrew £1000 from the account.
On 1st January 2014 she had £17 466 in the account.

Work out how much money Beth originally invested in the account.

2010 2019 LOIG
? - 1000 1T U6
S 2

+ 3576 +2-5T

((Oﬂgmaﬁx 1025) ~_1000) X1-0285 =l3ubkb [4]
onamaJL =(‘\?g___;§ 4 200(9 - £lqéC’O
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CREDITS AND NOTES

Q | Awarding Body | Q | Awarding Body | Q | Awarding Body
1 WJEC Edugas 8 | Pearson Edexcel | 15 AQA

2 OCR 9 | Pearson Edexcel

3 | Pearson Edexcel | 10 | Pearson Edexcel

4 | Pearson Edexcel | 11 | Pearson Edexcel

5 OCR 12 | Pearson Edexcel

6 OCR 13 | Pearson Edexcel

7 | Pearson Edexcel | 14 AQA

Notes:

These questions have been retyped from the original sample/specimen

assessment materials and whilst every effort has been made to ensure there F
are no errors, any that do appear are mine and not the exam board s (similarly

any errors I have corrected from the originals are also my corrections and not Support ¢ Research ¢ Innovate

theirs!). GL@

Please also note that the layout in terms of fonts, answer lines and space given

. Enjoy ¢ Participate * Achieve
to each question does not reflect the actual papers to save space.

These questions have been collated by me as the basis for a GCSE working
party set up by the GLOW maths hub - if you want to get involved please get
in touch. The objective is to provide support to fellow teachers and to give you ® i
a flavour of how different topics “could” be examined. They should not be used aadll

to form a decision as to which board to use. There is no guarantee that a topic
will or won't appear in the “live” papers from a specific exam board or that

examination of a topic will be as shown in these questions.

Links:

AQA http://www.aga.org.uk/subjects/mathematics/gcse/mathematics-8300

OCR http://ocr.org.uk/gcsemaths

Pearson Edexcel http://qualifications.pearson.com/en/qualifications/edexcel-gcses/mathematics-2015.html

WIJEC Edugas http://www.edugas.co.uk/qualifications/mathematics/gcse/

Contents:

This version contains questions from:

AQA - Sample Assessment Material, Practice set 1 and Practice set 2

OCR - Sample Assessment Material and Practice set 1

Pearson Edexcel — Sample Assessment Material, Specimen set 1 and Specimen set 2

WJEC Edugas - Sample Assessment Material
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