Core Maths

AQA Level 3 Certificate in Mathematical Studies

Books you will be provided with:
AQA Advanced Maths: Mathematical Studies ISBN 978-0-19-836593-8
Blank exercise books

You will need a Casio scientific calculator.

This booklet contains questions which are assumed knowledge for the course.

You must complete all of these questions and show all of your working out. You can use the blank
page at the end of the booklet or other paper if you need more space.

Your work must be marked with the answers at the back and brought to the first lesson. This is
the first impression your teacher will get of you so make sure you have completed the work to a
high standard.

Within the first few weeks of term you will complete an assessment, there will be at least one
guestion from every section. You will be expected to score a high mark in this assessment.

If you get stuck, you can go to https://corbettmaths.com/contents/ and watch the relevant
videos.

What to bring with you to the first lesson in September:
This completed booklet
Your scientific calculator

Any questions? Please email prattk@wallingfordschool.com before 18™ July or after 1°
September.



https://corbettmaths.com/contents/
mailto:prattk@wallingfordschool.com

Standard form conversions

Write the following in standard form:

a) 320000 b) 421000 c) 0.0329 d) 0.000012

e) 12.4x10° f) 0.98 x 108 d) 4.35x 10 h) 0.03 x 10°3

Percentages
a) Increase 65 by 35% b) Increase 23.2 by 300% c) Decrease 134 by 57%

d) Express 34 out of 272 as a percentage e) Express 71.5 out of 75 as a percentage

f) My hourly pay increases from £17.50 to £19. What is the percentage increase?

g) A plant is 1.1m high. It grows by 8cm. What is the percentage increase?

h) I run 5km in 22minutes 30 seconds. If | want to run the same distance in 20 minutes, what is the percentage
reduction in time?

i) The value of a house increased by 6%. The house then had a value of £265 000 Work out the value of the house
before the increase.

j) In a sale, the normal price of a TV is reduced by 20%. The sale price of the TV is £660 Work out the normal price of
the TV.

Exchange rates

a) Nicole is on holiday in France. She spends €14.50 in a cafe. The exchange rate is £1 = €1.15 Calculate how
much Nicole spends in pounds (£).

b) Amy is on holiday in Turkey She changes £200 to Turkish lira. The exchange rate is £1 = 7.7 Turkish lira
Calculate how many Turkish lira Amy receives

c) Beth goes on holiday to Spain. The exchange rate is £1 = €1.13 She changes £350 into Euros (€). (i) Work out
how many Euros she receives. When Beth returns from holiday she changes €120 back into pounds. The
exchange rate is now £1 = €1.16 (ii) Work out how many pounds (£) Beth receives. Give your answer to the
nearest penny.



Probability
a) There are 8 counters in a box numbered 1, 2, 3, 4, 5, 6, 7 and 8. If one counter is drawn out at
random, what is the probability that it is a counter:
1). with an odd number i1). with an even number,

ii1). with a square number iv). that is greater than or equal to 6?

b) Ihave a pack of playing cards, containing 52 cards. I pick a card at random. What is the probability
that the card I select is:
1). a King i1). a diamond ii1) a black card 1v) the Jack of clubs?

c) Arrange these events in order of which is "most likely" down to which is "least likely":
1). Throwing a dice and getting a "1".
i1). Being born on a day with "y" in it.
ii1). Spinning a coin and it landing "tails".
iv). Somebody having their birthday on New Year's day.

d) A biased coin has a probability of landing on heads of 0.6. What is the probability of
landing on tails?

e) Year 9 and Year 10 boys play a football match with a penalty shoot-out, so the teams
cannot draw. The probability of Year 9 winning is 0.42, what is the probability of Year 10
boys winning?

Tree diagrams

a) Assume that days are wet or dry. If it is dry on a particular day, the probability that it will be dry the next
day is 0.4. If it is wet on a particular day, the probability that it will be wet the next day is 0.7.

1). Copy the tree diagram and write in the missing

probabilities. Monday Tuesday Wednesday

Dry

D
i1). When Monday is dry, what is the probability that > Y < Wet
both Tuesday and Wednesday will be dry? Dry Dry
Wet < Wet
Dry

D
ii1). When Monday is wet, what is the probability that " < Wet
Wednesday will be dry? Wet Dry

0. Wet

7 e <Wet

b) Bob has four possible ways home from school.

From school he takes either a bus or a train.

The probability that he will go by train is 1/4.

If he goes by train, he completes the journey by walking or by getting a lift.

The probability that he gets a lift is %

If he catches the bus, the second part of his journey can be completed by catching
another bus or he can walk.

The probability that he will walk is %- What is the probability that Bob

1). catches a bus from school and then walks,

i1). walks for part of his journey home?

c) Game A: To win, pick a red card from a normal pack of 52 cards followed by rolling a fair dice and
getting a prime number.
Game B: To win, pick a Royal card from a normal pack of cards followed by rolling a fair dice and
getting less than a 5.
Which of the two games would you rather be playing to win? Give reasons.



Stem and leaf
Draw a stem and leaf diagram for each of the following sets of data. For each one find
a). the mode, b). the median, c). the mean, d). the range.

1). 18,9, 23,37, 16, 33, 18, 29, 3, 7, 19, 21.

ii). 142, 157, 136, 149, 163, 139, 140, 158, 139, 151, 132, 148, 143.

iii). 287, 310, 298, 306, 294, 283, 315, 300 289, 301, 294, 286, 291.

Compound interest and depreciation

a) Paul leaves £4000 in the bank for two years. It earns compound interest of 5% per year. Calculate
the total amount Paul has in the bank at the end of the two years.

b) The value of a car decreases by 5% each year. Sophie bought a car two years ago for £10000. Work
out the value now.

c¢) The number of people living on a remote island decreases by 9% every 10 years. In 1950 there were
18000 living on the island. Calculate how many less people will be living on the island in 2020.



Averages and spread

a) Calculate the mean, median, mode and range of the below sets of data.
i. 91,3,6,7,8,9

i. 6,4,7,1,3,8,1,10

iii. 6.2,6.8,6.6,7.2,6.4,7.4,5.8

iv. 1.4,28,24,25,28,3.1,1.1

b) The mean of eight numbers is 41. The mean of two of the numbers is 29. Work out the mean of the
other six numbers.

¢) Here is a list of numbers.
141915201114 19

Andrew says, “The median is the middle number, so the median is 20.” Andrew is incorrect, explain
why.

Mean from tables

a) Thirty students were asked how many cats they owned. The results are shown in the table below.
Find the mean number of cats owned per child.

Number of cats Number of children
0 . 6 .
1 . 13
2 ' 7
3 ' 3
4 . 1

b) Timothy asked 30 people how long it takes them to get to school. The table shows some
information about his results. Work out an estimate for the mean time taken.

Time (t mins) | Frequency

0<t<10 2
10<t<20 8
20<t+30 12
30<t<40 7

40 <t <50 1




Answers

Standard form conversions

Write the following in standard form:
a) 3.2x10° b) 4.21 x 10° c)3.29x 102 d) 0.000012

e)1.24 x 10° f) 9.8 x 10’ g) 4.35x10° h) 3 x 10°

Percentages
a) 87.75 b) 92.8 c)57.62 d) 12.5% e) 95.3% f) 8.57% g)7.27%

h) 11.1% i) £250,000  j) £825

Exchange rates

a) £12.61 b) 1540 lira  ¢)i) €395.50 ii) £103.45
Probability
a) i) 1/2 ii) 1/2 iii) 1/4 iv) 3/8 b) i) 1/13 ii) 1/4 iii) 1/2 iv) 1/52 ¢) ii, i, i, iv
d)0.4 e)0.58

Tree diagrams
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b) i) 21/32 ii)121/160

c) Game A: Red card=1/2, Prime number=7% Total probability = 1/4 =0.25
Game B: Royal card = 3/13, Dice <5 =2/3 Total probability = 2/13 = 0.154
Conclusion: Choose Game A because it has a higher probability of winning.

Stem and leaf
Draw a stem and leaf diagram for each of the following sets of data. For each one find
a). the mode, b). the median, c). the mean, d). the range.

). 1379 a) 18 b) 18.5 c)19.4 d) 34
| 6889
| 139

| 37

[

Key:1|8 =18



i)
13
14
15
16

ii). -
29
30
31

2699
823889
178

| 3679
| 1448
| 816

| @5

a) 139 b) 143

Key:
13 | 2 represents 132

a) 294 b) 294

Key:
28 | 3 represents 283

Compound interest and depreciation

a) £4410

Averages and spread

b) £9025 c) 8700 fewer people

a) i) Mean: 6.14 Median: 7 Mode: 9 Range: 8
ii) Mean: 5 Median: 5 Mode: 1 Range: 9
iii) Mean: 6.63 Median: 6.6 Range: 1.6
iv) Mean: 2.3 Median: 2.5 Mode: 2.8 Range: 2

b) Mean of six numbers: 45

c) Andrew is incorrect because the data must be ordered first.

Mean from tables

a) 1.33

b) 24

c) 145.9

€)296.5

d) 31

d) 96



