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Chapter Mathematics Page Number

The Mathematics Department Looking after your work. Content of the workbooks. 3
Mathematics learning journey.

Direct and Inverse Proportion Direct Proportion. Inverse Proportion. 6

Quadratic Nth Term Linear Nth Term. The First Difference. Simple Quadratic 11

Sequences.

Inequalities Inequality Symbols. Inequalities on a Number Line. Solving 13

Equations. Solving Inequalities.
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Exercise 11 @

Write the inequalities that are shown on the following number lines. (Use x as the variable.)

a
( ) |< 1 1 1 ‘ 2 2 2 2 2 y
-5 -4 -3 -2 -1 0 1 2 3 4 5

b
( ) ‘ C 1 1 >|
-5 -4 -3 -2 -1 0 1 2 3 4 5
(C) |< 1 C . 1 1 >l
-5 -4 -3 -2 -1 0 1 2 3 4 5
(d) |< 1 1 1 1 ‘ C >l
-5 -4 -3 -2 -1 0 1 2 3 4 5
(e) ‘ 3 1 1 1 1 1 1 1 1 >l
-5 -4 -3 -2 -1 0 1 2 3 4 5

Solving Equations

Because solving inequalities is very similar to solving equations, it is appropriate now to revise some of the equation
solving work from previous years.

Exercise 12 N/ Revision
Solve the following equations. /CGD
One-step equations
@x+7=9 (b) 3x =15 (c)x—4 =14
(d)5 =10 (e) 7y = 42 (f) % =—4
Two-step equations
(g)2x+3=19 (h)3x —1=17 (i)5y+9 =64
Three-step equations
(j)5x+2=3x+32 (k)4x —5=x+16 MHdx+4=7x—11
Equations which require expansion first
(m)2(x+7) =22 (n)3(y —4) =24 (0)20=4(x—2)
(p)4(x+2)=2(x+7) (q)4(x—12)+2x =0 (N3(x—4)=2(x+4)+8
Equations involving fractions
(5)5+5=9 H=2=4 (u-==3
Equations in context
(v) Each angle in the triangle on the right is measured in degrees.

Calculate the size of the smallest angle. 6x — 12

4x+9 8x +3
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Solving Inequalities c‘izﬂ

Solving inequalities is exactly the same as solving equations, but there is one important additional rule: E i:?

We must change the symbol in the middle of an inequality if we
@ (a) swap sides; (b) multiply or divide by a negative number. @
T —————— | ——

If we need to change the symbol in the middle of an inequality, then the symbol = changes to be <; the symbol
> changes to be <; the symbol < changes to be =; and the symbol < changes to be >.

Why do we need to change the symbol?

(a) Consider the inequality 5 > 2, which shows something that is true.

If we swap the inequality’s sides without changing the symbol in the middle, then
we will finish with something that is false: 2 > 5. We must therefore change the
symbol in the middle of an inequality if we swap an inequality’s sides. (In the
example, the correct inequality after swapping sides would be 2 < 5.)

(b) Consider again the inequality 5 > 2. If we multiply both sides of the inequality
by —2, we will finish with something that is false: —10 > —4. We must therefore
change the symbol in the middle of an inequality if we multiply an inequality by a
negative number. (In the example, the correct inequality after multiplying by —2 is
—10 < —4.) The same is true if we divide an inequality by a negative number.

Example

Solve the following inequalities.

(@4x+1=>13 (b)7—3x <1
Answer: (a)4x+1 =13 (b)7—3x <1
4x > 12 [Subtract 1] —-3x<—6 [Subtract 7]
x=3 [Divide by 4] x>2 [Divide by —3]
Exercise 13

Solve the following inequalities.

(a)x+2>5 (b) 5x = 20 m§<6
(d)y—4<10 (e) —2x < 8 (<4
(g) 2x + 5> 37 (h)3y—-2<7 (4x —4 =>4
()6 —2x > 10 (k) 10 — 3x < 22 H1-x<7

(m3x—1)<9

(m§+3>8

x—12

5)1E2 > 5

d @minutemaths314
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(n)2(x+3) <22

(@3-2<4
() == < —4

(0)5(3—y)>10

(n§+1>10

(m§?<2
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Develop™ Reflection
I know I need to Question | Correct
pra 3 NAME: oot . . . . .
Ag® this. revise this. in the in the
Percentage in the test: .................. :_: = test: test?
| know how to recognise whether the connection between two 1
measures is a direct proportion or an inverse proportion.
If two measures are in direct proportion, | can calculate one of 4
the missing measures.
If two measures are in inverse proportion, | can calculate one of 6
the missing measures.
| can write the nth term for simple quadratic sequences, 7
eg.n?+09.
| can illustrate an inequality on a number line. 8
| can solve inequalities. 2
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Congruent Shapes E gmm;,

Consider the following shapes. /\ i
The shapes are all similar, so that the same shape is seen each time, but only two of the shapes are congruent, that
is to say they have the same size.

= Congruent shapes are the same shape, and the same size. ‘@n))

Exercise 1

Skill
_ 0

Tick the two shapes that are congruent above.

Exercise 2

Cal] Y/
Look at the following shapes. Which pairs of shapes are congruent?
A . c : :
G
: / : :
|
K
J \

& @minutemaths314 Page 3
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Exercise 3 @

Below there is a collection of shapes drawn on a squared centimetre grid.

B
A
D
C
G n
E F
(a) Which two shapes are congruent?
(b) Which two shapes have an area of 5 cm??
(c) Which two shapes have a perimeter of 12 cm?
(d) Which two shapes have an area of 7 cm??
(e) Which two shapes have a perimeter of 10 cm?
Exercise 4 % @
On the following grid, draw shapes that are congruent to the shown shape, but have different

orientations. How many different orientations can be drawn?

Yu(B /adolygumathemateg Page 4
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Angles in Polygons E gt\;

A shape which uses straight lines only is called a polygon. The polygon is regular if its sides all have the same length
and its angles are also all equal. If the polygon is not regular, then it is an irregular polygon.

Examples of polygons Non-examples of polygons

Regular

Heptagon

Irregular
Pentagon

\\/ :
Exercise 5 Skill

Complete the following table.

Number of edges Polygon name Total interior angles Interior angle for a regular polygon

10

11

12

n Polygon with n edges

Exercise 6 @

Use a ruler and a protractor to draw (a) a regular pentagon; (b) a regular hexagon; (c) a regular decagon.

Challenge! A

Use an Excel spreadsheet to investigate the size of the interior angles of different regular polygons. As the number of
edges increases, what happens to the interior angle? Does this pattern continue forever? What type of shape is a
polygon with an co number of edges?

& @minutemaths314 Page 5
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The Exterior Angle of a Polygon cﬁa
At each vertex of a polygon, there is an interior and exterior angle. N E g:;\g

/;;,\ Exterior
Angles

e Interior _——— \

4— — Angles \

When walking along the exterior perimeter of a
polygon, the exterior angle is the angle that you
must turn through to continue travelling along
the perimeter. For example, imagine walking
around the exterior perimeter of the Pentagon,
the headquarters of the United States
Department of Defense.

The total of the interior angles is dependent
upon the type of polygon. Above, the polygon
is a pentagon, so the total interior angles is
540°. What is the total of the exterior angles?
Again, imagine walking along the exterior
perimeter. On returning to your original
position, you will have rotated around a full
turn, or 360°. The type of polygon is not important here, so the total exterior angles of any polygon is 360°.

Summary
For a polygon with n edges,

Total of the exterior angles = 360°
Total of the interior angles = 180°(n — 2)

For any vertex in a polygon,
Interior angle + exterior angle = 180°

If the polygon is a regular polygon,

0°

. 3

One exterior angle =

180°(n—2) 0°
n

One interior angle = or 180° — %

Challenge! A

Prove that w = 180° — 360°

n

Yu(B /adolygumathemateg Page 6
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Exercise 7 \‘ / @

Calculate the size of the missing angles. (The diagrams are not drawn to scale.)

(a) (b)

A

86°

(d)

Regular
Octagon

Exercise 8

(a) What is the total interior angles of any heptagon?

(b) What is the exterior angle of any equilateral triangle?
(c) What is the interior angle of any regular nonagon?
(d) Four of the exterior angles of a pentagon are 110°, 90°, 70°, 50°. What is the size of the fifth exterior angle?

(e) Four of the interior angles of a pentagon are 150°, 130°, 110°, 90°. What is the size of the fifth interior angle?
Exercise 9 @
(a) The size of the exterior angles of a regular polygon are 18°? How many edges does the regular polygon have?

(b) The size of the interior angles of a regular polygon are 156°. How many edges does the regular polygon have?

(c) Three of the exterior angles of a hexagon are 100°. The other three exterior angles are equal. Calculate the size of
each of these exterior angles.

(d) Why is it not possible to draw a triangle with exterior angles 170°, 160°, 150°?

(e) Four of the six interior angles of a hexagon are 130°, 140°, 150°, 160°. The other two interior angles are equal.
Calculate the size of the largest exterior angle of the hexagon.

& @minutemaths314 Page 7

TikTok



Ysgol y Creuddyn The Mathematics Department

Exercise 10 % @

Draw polygons in the spaces below, showing clearly the size of each angle.

Size of the least interior angle
Less Equal More
Q
o
P
(7]
Q2
&
< 130° 75°
S
5 —
- @©
£ =
) w
=
=}
] 50° 105°,
©
o
o
=
a
(]
—

» gycluation ®

Key words Corrections | am happy with... | need to revise...
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Transformations

Over the years, we have seen four types of transformation.

Year 10
Translation Rotation Reflection Enlargement
(moving a shape) (turning a shape) (reflecting a shape) (changing the size of a shape)

In this chapter, we will revise these transformations.

Exercise 11 Revision
(a) Translate the triangle A 5 units to the right, (b) Rotate the triangle A 90° clockwise —/@>
2 units down. around the point (-1, 1).
y y
> A > A
4t 4}
3 F 3 F
2+ 2+
1 F 1t
[ 1 1 1 1 C 1 1 1 1 >l x L 1 1 1 1 C 1 1 1 1 >l x
5 4 -3 -2 -Z}l ¢ 1 2 3 4 5 -5 4 -3 -2 -2}1 ¢ 1 2 3 4 5
2 2+
3+ 3+
4+ -4}
5L 5 L
(c) Reflect the triangle A in the liney = 1. (d) Enlarge the triangle A using scale factor 2
and centre of enlargement (-5, 3).
y y
> A >R
4 t 4 t
3 3
2 F 2 F
1 F 1 F
[ Il Il Il LO Il Il Il Il >l x [ Il Il Il Il C Il Il Il Il >l x
5 4 3 -2 _ll ¢ 1 2 3 4 5 5 4 3 -2 'll ¢ 1 2 3 4 5
2-F 2+
3 F 3}
4-F 4-F
5L 5L

& @minutemaths314 Page 9

TikTok



Ysgol y Creuddyn

' A 4

The Mathematics Department

A A
Mesut Reflection
<y & I know I need to Question | Correct
: gpiaY NaME: ..o
SioP this. revise this. in the in the
Percentage in the test: .................. :_: = test: test?
| can recognise congruent shapes. 1,2
| can calculate the total interior angles of any polygon. 3
| can calculate the interior angle of any regular polygon. 6,7
| know the total exterior angles of any polygon. 3
| can calculate the exterior angle of any regular polygon. 4
| know the connection between the interior and exterior 35
angles for any vertex in a polygon. !
| can use the four transformations to transform different
shapes.
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Relative Frequency

Exercise 1 (Revision of previous work on probability)

”, u

(a) Use “no chance”; “low chance”; “even chance”;
“good chance” or “certain” to describe the probability of the following events. B

(i) You land on “tails” when throwing a fair coin.

(ii) The next person you meet writes with their left hand.

(iii) You obtain a number less than 5 when rolling a normal fair die.

(iv) St. David’s Day will be on March 1st next year.

(v) You will obtain 101% in your end of year mathematics examination.

(b) Draw a probability scale. Mark the points i, ii, iii, iv in order to show how
probable, in your opinion, the following events are.

(i) A man will be driving the next car you see.

(ii) It will snow during the day tomorrow.

(iii) A story about politics will feature on the news tonight.
(iv) Germany will win the next football world cup.

(c) Answer with a number between 0 and 1: what is the probability
that someone will walk to the top of Snowdon tomorrow?

(d) Answer the following questions using fractions.
What is the probability of obtaining...

(i) The number 4 when rolling a normal fair die?

(ii) “Heads” when throwing a fair coin? -
(iii) A square number when spinning a spinner showing the &
numbers 1 to 8?

(e) Rheinallt shuffles the 52 cards in a standard deck of
playing cards and chooses one card randomly from the deck. 3
What is the probability that the chosen card is:

(i) a diamond?

(i) 62

(iii) a face card? 4
(iv) a spade showing an even number? J
(v) ared card less than 5? &

(f) The probability that Meira goes to the shop to buy a loaf * ¥ L 2§ L
of bread tomorrow is 0.4. What is the probability that Meira
does not go to the shop to buy a loaf of bread tomorrow? c )

(g) A red die and a blue die are labelled from 1 to 6.
Gethin rolls both dice and adds the scores obtained.

(i) Use a sample space diagram to list all the possible outcomes.
(i) What is the probability that the sum of both numbers is 12?
(iii) What is the probability that the sum of both numbers is a one-digit number?

(h) The probability that Ellie goes on a training run on any day is 0.7.
There are 30 days in April. On how many days can you expect Ellie to go running?

& @minutemaths314 Page 3
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Relative Frequency E gt})

The frequency of an event refers to how many times the event has occurred during a number of trials.

i

The relative frequency of an event compares the frequency to the number of trials.

How many times the event has occurred

= Relative frequency of an event = -
Number of trials

T S — E
It is possible to use relative frequency to estimate the probability of an event.
Exercise 2 Applyind

You will need a coin for this exercise.
(a) Throw the coin 100 times, recording in the following table, after each set of 10 throws, how many times the coin
has landed showing ‘heads’.

Relative frequency Relative frequency
of the number of of the number of
heads, as a fraction heads, as a decimal

10 —

Total number Number of heads in Total number of

of trials these 10 throws heads so far

20 —

30 —

40

50

60

70

80

90

100

(b) Plot, on the following graph paper, a line graph showing what happens to the relative frequency as the number of
trials increases.

Relative
fre Relative frequency of how many times 'heads' appears when throwing a coin
quency
1R
09 F
0.8 F
0.7 F
0.6 F
0.5 F
[%2]
0.4 F 5
03 F e
o
0.2 F ]
o]
0.1 F £
35
O 1 1 1 1 1 1 1 1 1 >I Z
0 10 20 30 40 50 60 70 80 90 100

(c) If a great many more trials were held, how would you expect the graph to change?

Yu{B /adolygumathemateg Page 4
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Exercise 3 (Buffon’s Needle Experiment) @

For this exercise, you will need a plastic straw of length 3 cm, and lined paper
where the lines are separated by 6 cm.

In 1777, a Frenchman called Georges-Louis Leclerc (Comte de Buffon) devised an
experiment that can be used to estimate the value of .

In each trial, a straw is dropped on a piece of paper. The straw should be dropped
above the centre of the paper, from arm height. You should record whether or not
the straw crosses (or meets) one of the lines.

(a) Perform the experiment 100 times. Record, after each set of 10 trials, how many times the straw crosses (or
meets) one of the lines.

Number of times Relative frequency Relative frequency
Total number the straw has Total number of of the number of of the number of
of trials crossed a line in crossings so far crossings, as a crossings, as a
these 10 trials fraction decimal
10 —
10
20 —
20
30 —
30
40
50
60
70
80
90
100

(b) Plot, on the graph paper below, a line graph showing what happens to the relative frequency as the number of
trials increases.

Relative

frequency
1 -

A
09 F
0.8 F
0.7 F
0.6 F
05 F
04 F
03 F
0.2 F

01 F

0 L L L L L L L L L

0 10 20 30 40 50 60 70 80 90 100

Relative frequency of the humber of times the straw crosses or meets a line

Number of trials

A

(c) Calculate the reciprocal of your final relative frequency. How close is this value to ?

& @minutemaths314 Page 5
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In any experiment,

D) The more trials are held, the better the relative frequency is as an estimate of the probability. —
B I —

Exercise 4 @

A factory produces mobile phones. The manager holds a survey to investigate the probability that the factory
produces a defective mobile phone.

The relative frequency of defective mobile phones is recorded after testing a total of 1,000, 2,000, \| /
3,000, 4,000 and 5,000 mobile phones. The results are shown in the following graph.

Relative frequency of defective mobile phones

Relative frequency

0.04 A
0.03 |
0.02 }
=
0.01 5
Q
o)
£
=}
0 L L L L >| Z
0 1000 2000 3000 4000 5000

(a) How many of the first 2,000 mobile phones tested were defective?

(b) Write the best estimate for the probability that a randomly selected mobile phone is defective.
You must give a reason for your answer.

Exercise 5 @

(a) Fred throws a die 200 times and records how many times each score occurs.

Score 1 2 3 4 5 6
Frequency 29 34 35 32 34 36
(i) Calculate the relative frequency of each score.
(ii) In your opinion, is Fred’s die fair? Give a reason for your answer.

(b) Rhys recorded the results of his favourite football team.

Win Draw Lose “
32 11 7 ,'-:~ ‘\

s
\ 4

(i) Calculate the relative frequency of each of the three possible results.
(i) Are your answers to part (i) a good estimate for the probability of the result of the next game?
Explain your answer.

(c) A petrol station owner noticed that 287 customers out of a total of 340 customers spent more than £30 filling up
their cars. Use these figures to estimate the probability that the next customer spends

(i) more than £30, (ii) £30 or less.

Yu{B /adolygumathemateg Page 6
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(d) In a survey, 600 people were asked about their favourite crisp flavour.
The following table shows the results.

Ready Salted 166
Salt & Vinegar 130
Cheese & Onion | 228
Other 76

(i) Calculate the relative frequency of each flavour. Give your answers correct to 2 decimal places.
(i) Explain why it is reasonable to use these figures to estimate the probability of the favourite crisp flavour of the
next person to be asked.

(e) A card was picked from a standard pack of cards, and its suit was noted. The card was put back and the pack was
shuffled. This was repeated 250 times. The results are shown in the following table.

equs <)%** \;l;

Spades 52
Hearts 67
Diamonds | 61
Clubs 70

Find the relative frequency of
(i) Spades (ii) Hearts (iii) Diamonds  (iv) Clubs.
(v) What is the sum of all the relative frequencies?

(f) The following table shows the number of pictures on each page of a newspaper.

Number of pictures Tally Marks Frequency

0 T IHT | 10
1 Wi 7
2 LHT I 9
3 Wl 6
a 1l e
5 T 4
6 M1 |6

(i) How many pages does the newspaper have?
(i) Find the relative frequency of one picture appearing on a page of the newspaper.

/‘ EUG‘UOtion ‘

Key words Corrections | am happy with... | need to revise...
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y A A H
Combined Event; E i

Combined events involve two or more events that occur together.

For example, i : .:..
L4
e Throwing a penny and rolling a die at the same time; “ ‘ .
e Rolling a die and then rolling it again; \‘\ .
e Spinning a spinner that shows the numbers 1-8, and then \ . . ’ .
randomly choosing a card from a standard deck of playing cards. et — ‘

Independent Events

Two events are independent if the result of the first event does not affect the probability of the second event.
For example, when throwing the same die twice, the fact that the die has landed on 6 the first time does not affect
the probability of obtaining a 6 the second time.
For independent events A and B, Th? Dusipiction e
for independent events
P(AnB) =P(A) X P(B)

This means the probability of A and B occurring is the product of A’s probability and B’s probability.

For example, the probability of obtaining heads when throwing a coin and 4 when rolling a die is % X % = 1—12

Dependent Events (Higher Tier only)

Two events are dependent if the result of the first event does affect the probability of the second event.
For example, when choosing two cards from a standard deck of playing cards, without replacement, the first card
chosen affects the probability of the second card chosen. If the first card is a king, then the probability of the second

. . .3 4 .
card being a king is 5y hot —as for the first card.

For dependent events A and B, The multiplication rule

P(A N B) = P(A) x P(B|A) for dependent events
This means the probability of A and B occurring is the product of A’s probability with the probability of B occurring,
given that A has already occurred. (The probability P(B|A) is a conditional probability.)

3 12 1

- . . . .4
For example, the probability of choosing two kings from a standard deck of playing cards is X5 %05 O or

Mutually Exclusive Events

Two events are mutually exclusive if they cannot happen at the same time. For example, when rolling a normal fair
die, the events “landing on an odd number” and “landing on 6” are mutually exclusive, because 6 is not an odd
number. On the other hand, the events “landing on an odd number” and “landing on a prime number” are not

mutually exclusive, because the numbers 3 and 5 are both odd and prime.
The addition rule for

mutually exclusive
P(AUB) = P(A) + P(B) events

For mutually exclusive events A and B,

This means the probability of A or B occurring is the sum of A’s probability and B’s probability.

s - . . .3, 1 4 2
For example, the probability of obtaining an odd number or a 6 when rolling a normal fair die is < + c=gors

Yu{B /adolygumathemateg Page 8
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Exercise 6 S\Q'\“

For the following pairs of events, decide whether the events are independent

/
or dependent. % \\7 @

(a) Obtaining ‘heads’ when throwing a coin and obtaining ‘6’ when rolling a normal
fair die.

(b) Choosing two queens when choosing two cards from a standard deck of playing cards, without replacement.

(c) Choosing two queens when choosing a card from a standard deck of playing cards, returning the card to the deck,
and then choosing another card.

(d) Choosing two red balls when one ball is chosen from a bag containing 4 red balls and 5 blue balls, and the other is
chosen from a bag containing 5 red balls and 4 blue balls.

(e) Choosing two red balls from a bag containing 4 red balls and 5 blue balls, without replacement.

Exercise 7 @
For the following pairs of events, decide whether the events are mutually exclusive or not.

(a) Obtaining ‘heads’ when throwing a coin and obtaining ‘6’ when rolling a normal fair die.

(b) When rolling a normal fair die, obtaining

(i) a number less than 3 and a number greater than 3.
(ii) an even number and a number greater than 4.

(iii) an odd number and a square number.

(iv) an even number and a cube number.

(v) an even number and a prime number.

(c) Obtaining ‘heads’ when throwing a coin and ‘heads’ when throwing another coin.
(d) On a spinner showing the numbers 1-10, landing on a multiple of 3 and landing on a multiple of 4.
(e) On a spinner showing the numbers 1-12, landing on a multiple of 3 and landing on a multiple of 4.
Example

Christine has a normal fair die. She rolls the die twice.
Calculate the probability that the die lands on 3 each time.

Answer: The result of the first roll does not affect the second roll, so the events are independent.
We can therefore use the multiplication rule for independent events.

P (3 the first time, 3 the second time) = P(3 the first time) X P(3 the second time)
1.1
= —-X -

6 6
1

T 36
Exercise 8

(a) David has a normal fair die. He rolls it twice.
Calculate the probability that he rolls 5 the first time and 1 the second time.

(b) Fiona has a fair coin. She throws it 3 times.
Calculate the probability that she obtains 3 ‘tails’.

(c) Rachel has a normal fair die and a fair coin. She rolls the die and throws the coin.
Calculate the probability that the die lands on 4 and the coin lands on ‘tails’.

& @minutemaths314 Page 9
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(d) A game is played where the two spinners below are spun at the same time. @

(i) What is the probability that the spinner on the left stops at 4 and the spinner on the right stops at 3?

(ii) What is the probability that the spinner on the left stops at an even number and the spinner on the right stops at
an odd number?

(iii) What is the probability that both spinners stop at the same number?

(e) A bag contains 12 counters. 3 are red, 4 are blue and the rest are green. Another bag contains 15 counters.
7 arered, 2 are blue and rest are green. What is the probability of choosing

(i) A red counter from the first bag and a blue counter from the second bag?
(i) A blue counter from the first bag and a red counter from the second bag?
(iii) Two green counters?

Exercise 9
(a) Mariel rolls a normal fair die. What is the probability that Mariel’s die lands on

(i) 2 or3?

(ii) An even number or 5?

(iii) A number less than 3 or a number greater than 4?
(iv) A prime number or a square number?

(b) Heulwen shuffles a standard deck of playing cards before randoomly choosing one card from the pack.
What is the probability that Heulwen chooses

(i) Hearts or spades?

(ii) 3 or5?

(iii) A face card or a card less than 6?
(iv) A black card or a red card?

(c) One number is chosen at random from the grid on
the right. What is the probability that the number is:

(i4 or5?

(ii) A multiple of 5 or a multiple of 7?
(iii) A factor of 8 or a two-digit number?
(iv) A cube number or a prime number?
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&

(d) Gareth rolls a fair die with 12 faces.
What is the probability that the die lands on

(i)1lor12?

(ii) An odd number or a multiple of 4?
(iii) A square number or 7?

(iv) A multiple of 3 or a factor of 11?

(e) A bag contains 10 counters. 3 are red, 2 are blue and the rest are purple. One counter
is chosen at random from the bag. What is the probability that the chosen counter is red
or purple?

Venn Diagrams
Example

In a class of 24 learners, 8 own a dog, 9 own a cat and 3 own both a dog and a cat. One learner is chosen at random
from the class. What is the probability that the chosen learner does not own either a dog or a cat?

Answer: To begin, let us draw a Venn diagram to illustrate the situation.

Dog Cat

10

&

We see from the Venn diagram that 10 learners in the class do not own either a dog or a cat. Therefore, the
5

. . . . 10
probability of choosing a learner that does not own either a dog or a cat is 2 %'

Exercise 10

(a) In a survey someone asked 40 pupis whether they liked football or
rugby.

32 pupils liked football.

25 pupils liked rugby.

22 pupils liked both sports.

(i) Draw a Venn diagram to illustrate this information.

(ii) What is the probability that a randomly chosen pupil from this group
likes rugby only?

(b) (i) Place the numbers 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 into the correct positions in the following Venn diagram.

O Squa
06 ve“o I numb

ers
O
N
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(ii) A number is chosen at random from the set {1, 2, 3,4, 5, 6, 7, 8, 9, 10}.
Find the probability that the chosen number
() is an odd number;  (ll) is an odd number and a square number; (1) is neither odd nor a square number.

(c) An ice cream company conducted a taste test in a supermarket. 110 people took part in the survey, where they
were asked to taste strawberry, vanilla and chocolate ice creams.

65 people stated that they liked the strawberry ice cream.

80 people stated that they liked the vanilla ice cream.

60 people stated that they liked the chocolate ice cream.

55 people stated that they liked both the strawberry and vanilla flavours.

50 people stated that they liked both the vanilla and chocolate flavours.

45 people stated that they liked both the strawberry and chocolate flavours.

40 people stated that they liked all 3 flavours.

(i) Draw a Venn diagram to illustrate this information.

(ii) What is the probability that a randomly selected person from this group liked
(I) Vanilla only; (I1) None of the three flavours; (1) Vanilla or Strawberry?

(d) (i) Place the numbers 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 into the correct positions in the following Venn diagram.

Q}‘ ‘(, Prime nUmbers

&

(ii) A number is chosen at random from the set {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}.
Find the probability that the chosen number is
() an even number; (1) a prime number and a factor of 12;  (lll) a prime number but not an even number.

W puoluction | ¢

Key words Corrections | am happy with... | need to revise...
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A 4 A A
Tree Diagrams

Tree diagrams are used to show combinations of two or more events.
Each branch is labelled on the right with the result and in the middle with the probability.

It is possible to use tree diagrams to show independent events (intermediate tier) @n /#ja
or dependent events (higher tier). E gt?
Example B

A bag contains ten balls that are indentical apart from their colour. Three of the balls are yellow and the rest red.

A ball is selected at random from the bag, its colour noted and returned to the bag. A second ball is chosen and its
colour is also noted.

Use a tree diagram to calculate the probability that J _/ J

(a) the two selected balls are yellow;
(b) the two selected balls have different colours; ‘ ‘ ‘ ‘

(c) the two selected balls are not both yellow.

Answer: Step 1: Draw a tree diagram to illustrate the situation.

1st Ball 2nd Ball Combination
Result 5
\ 10 Yellow Yellow, Yellow
Branch 3.3 _9
Yellow 10 10~ 100
A Red Yellow, Red
" 3.7 _2
10 7 10~ 100
10 Yellow Red, Yellow
T3 _ 21
Red 10~ 10~ 100
Probability 7 Red Red. Red
10 !

7 7 49
Multiply when going along the branches, as selecting the first ball / 1o 10 100
and selecting the second ball are independent events.

Step 2: Consider which paths in the tree diagram need to be considered in order to answer the questions.

(a) The first path in the tree diagram (yellow, yellow) shows the situation in which both selected balls are yellow.
The probability for this is %.

(b) The paths that show balls of different colours are the second path (yellow, red) or the third path (red, yellow).

Because these paths are mutually exclusive, it is possible to add the probabilities to obtain the final answer:
21 | 21 42 . . T . . .21 .
Too T 100 = Too" Note that it would be possible to simplify this fraction to obtain e but, unless the question notes

otherwise, fractions do not have to be simplified in questions on probability.

(c) There are two ways of answering this question:

(i) Consider all paths in the tree diagram that do not give two yellow balls: % + 2L + 22

100 100 100’

(ii) Consider the probability of selecting two yellow balls (%, the answer to part (a)) and subtract from 1:
-2 _
100 ~ 100
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Whenever Geraint and Sion play a game of ‘FIFA’ on a games console, the probability

that Gerains wins is 0.4.

(a) Complete the following tree diagram to show the probabilities of what can happen when

Geraint and Sion play two games of ‘FIFA’.
Game 1 Game 2
-------- Geraint wins
Geraint wins
Sion wins

........ Geraint wins

Sion wins

Sidén wins

(b) Calculate the probability that Sion wins both games.

(c) Calculate the probability that Sién wins exactly one of the games.
(d) Calculate the probability that Sién wins neither of the games.
Exercise 12

There are two bags in a game, and both bags contain coloured balls.
Bag A contains 2 red balls and 5 yellow balls.

Bag B contains 3 red balls and 2 yellow balls.

A player randomly chooses one ball from each bag.

(a) Complete the following tree diagram.

Bag A Bag B
Red
Red
Yellow
Red
Yellow

Yellow

(b) Find the probability of choosing two red balls.
(c) Find the probability of choosing a ball of each colour.

(d) Find the probability of not choosing two red balls.

Yo /adolygumathemateg

Combination

Combination

Applyind

@

\‘/

Page 14



Ysgol y Creuddyn The Mathematics Department

Exercise 13 @

Two biased coins are thrown. The probability of obtaining heads with the first coin is 70%.
The probability of obtaining heads with the second coin is 60%.

(a) Complete the following tree diagram.
First Coin Second Coin Combination
Heads

Heads

Tails

Heads

Tails

Tails

(b) Calculate the probability that one coin shows ‘Heads’ and the other coin shows ‘Tails’.
Example

The probability that Elin posts a picture on Instagram over the weekend is 0.4

The probability that Elin goes shopping over the weekend is independent of her posting a picture on Instagram over
the weekend. The probability of Elin posting a picture on Instagram over the weekend, and going shopping over the
weekend, is 0.12.

(a) Complete the following tree diagram.
(b) Find the probability that Elin posts a picture on Instagram over the weekend but does not go shopping over the
weekend.

Answer: (a) The red text is the text that has been added.
Note in this example that the probability of one of the combinations has been given, so we must perform a division
sum in order to calculate the probability of shopping over the weekend.

Instagram Shopping Combination
0.12+04=03 ——> 0.3 Shops Posts a picture, shops
Posts a picture 0.12
0.4
0.7 Does not shop Posts a picture, does not shop
0.4x0.7=0.28
0.6 0.3 Shops No picture, shops
No picture 0.6x0.3=0.18
0.7 Does not shop No picture, does not shop
0.6x0.7=0.42

(b) 0.4 x 0.7 = 0.28 (the second path).

& @minutemaths314 Page 15
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Exercise 14 @

Megan lives 5 miles from her work, and either cycles or drives to work.

The probability that she cycles to work is 0.3.

The probability that she cycles to work and has a sandwich for lunch is 0.24.

In Megan'’s case, her method of transport to work is independent of what she has for lunch.

(a) Find the probability that Megan has a sandwich for lunch.

(b) Complete the following tree diagram.

Method of Transport to Work Lunch Combination
Sandwich
Cycle

Something else

Sandwich

Drive

Something else

(c) Find the probability that Megan drives to work and eats something apart from a sandwich for lunch.

Exercise 15 @ ? e

A bag contains a large number of two types of seed, namely sesame and chia. ® >
) .
Two seeds are randomly chosen from the bag. . e
The probability that two sesame seeds are chosen is 0.49. ° N
(a) Complete the following tree diagram. & ‘, ® ¢
1st Seed 2nd Seed Combination o
Sesame

Sesame

Chia

Sesame

Chia

Chia

(b) Calculate the probability that one seed of each type is selected.
(c) Calculate the probability that two chia seeds are chosen.
(d) Why are the words “large number” needed at the start of the question?

(e) If three seeds were chosen from the bag, what would be the probability of choosing 3 sesame seeds?
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A I know I need to Question | Correct
ity NamMe: ..o
prod? this. revise this. in the in the
Percentage in the test: .................. :_: = test: test?
| have revised the previous work on probability, e.g. sample 137
space diagrams, expected frequency. T
| know how to calculate relative frequency from experimental )
data.
| know how to draw a graph showing relative frequency against )
the number of trials.
| understand the more trials are held, the better the relative )
frequency is as an estimate of the probability.
| can tell the difference between independent events and 4
dependent events.
| can tell the difference between mutually exclusive events and 4
events that are not mutually exclusive.
| can use the multiplication rule for independent events. 4
| can use the addition rule for mutually exclusive events. 5
| can answer questions on probability that involve Venn 6
diagrams.
| can draw and use tree diagrams. 8
Given the probability of one of the combinations in a tree
diagram, | can work backwards to fill in all the probabilities of 9
the tree diagram.
Yu(B /adolygumathemateg Page 18




g -

goundation Tier

Version

3.0

08/2025

A 4 [ RTLS

The Mathematics Depo"”tmen ¢

Name:




Ysgol y Creuddyn

The Mathematics Department

A A A

Contents

previous workbooks.

Chapter Mathematics Page Number
Trial and Improvement Solving equations using trial and improvement (to the 3
nearest unit; to one decimal place; to two decimal places).
Using the table mode on a calculator.
Mopping Topics from the syllabus that have not appeared in 9

Yu(B /adolygumathemateg

Page 2



Ysgol y Creuddyn The Mathematics Department

A 4 S
1rial and lmprouement

If we cannot solve an equation by algebraic methods, then we can attempt to solve the equation using trial and
improvement.

In this method, we start with a sensible guess for the solution (a trial), and then improve this guess, repeating until
we find the solution to a specified degree of accuracy.

Example ::a
Let us attempt to solve the equation E gj;
x3+4x—-29=0

As we have not seen an equation of this type before (and therefore we do not have an algebraic method of solving
the equation), let us use the trial and improvement method to solve the equation. We will find the solution correct
to the nearest unit and allow ourselves to use a calculator to perform the calculations.

To begin, let us guess that x = 5 is the solution to the equation. To see whether this is correct, we need to substitute
x = 5 into the left-hand side of the equation, and check to see whether we obtain zero.

Buttons to press (Casio fx-83GT CW) Calculator screen

Pd a

CIEEREEECERERR [

The sum gives the answer 116, which is too too high (116 is greater than zero). Therefore, we must trial a number
that is less than 5. Let us try x = 3.

Buttons to press Calculator screen
3 ! 3 orm II: 3 E

The answer is still too high (10 is greater than 0), so we must trial an even smaller number, say x = 2.

]

3*+4x3-29

4

Buttons to press Calculator screen

066 00006000

N |

234+4x2-29

a

This time, we see that the answer is too low (—13 is less than 0), so we can say that the solution to the equation is
between x = 2 and x = 3. Because we have decided to solve the equation to the nearest unit, we must now decide
whether the true solution is closer to x = 2 or to x = 3. It appears that the solution is closer to x = 3 (because 10 is
closer to zero than —13), however this is not sufficient evidence to prove that the solution (to the nearest unit) is

x = 3. Instead, we must consider the number that is half way between 2 and 3 (namely 2.5) and substitute this
number into the left-hand side of the equation.

Calculator screen

v B a

2.5°+4%2,5-29

=3.375

Because —3.375 is less than zero, we can say that the true solution to the equation lies between x = 2.5 and x = 3.
Because every number in this range would round off (to the nearest unit) to be 3, we can now state, without doubt,
that the solution to the equation, to the nearest unit, is x = 3.

& @minutemaths314 Page 3
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Here’s how to set out the solution in the form of a table.

Trial The value of x3 + 4x — 29 Too high / Too low?
5 116 Too high
3 10 Too high

1 1
1 1
1 1
1 1
1 1
1 1
1 1
: 2 -13 Too low :
: :
1 1
1 1
1 1
: to the nearest unit, the solution to the equationis x = 3. '
1 1

2.5 -3.375 Too low
The solution to the equation is between x = 2.5 and x = 3 so,

Exercise 1

The following equations have a solution between x = 0 and x = 10. /@)

Use the trial and improvement method to find the solution correct to the nearest unit.

(a)x* +8x—15=0 (b) x* —8x —15 =10 O —2c-15=0 N
(d)x%?+7x—100=0 (e)x?*+2x—-50=0 (f)2x®> —11x —80 =0
(g)2x3—2x—15=0 (h) 0.2x3 —10x+4 =0 (i)x*—60x2—14=0

Trial and improvement to one decimal place

Let us return to the previous example of solving the equation x3 + 4x — 29 = 0. We know, from
previous work, that the solution to the nearest unit is x = 3. Let us now find a more detailed solution, E g‘:\?

o

to one decimal place.

From the table on the top of this page, we know that substituting x = 2.5 into the equation gives an answer that is
too low (-3.375 is less than zero). Let us therefore try to substitute a value that is greater than 2.5, let’s say

Calculator screen

& B a

2.7°+ax2.7-29

1.483

As 1.483 is greater than zero, we must trial a number that is less than 2.7, let’s say x = 2.6.

Calculator screen

B B a

2.6°+4x2.6-29

-1.024

Now —1.024 is less than zero, so we can say that the solution lies between x = 2.6 and x = 2.7. As before, we must
now decide whether the solution lies closer to x = 2.6 orto x = 2.7. To do this, we must consider the number that
is half way between 2.6 and 2.7 (namely 2.65) and substitute this number into the left-hand side of the equation.
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Buttons to press Calculator screen

o B i

2.65°+4%2.65-29

0.209625

Because 0.209625 is greater than zero, we can say that the true solution to the equation lies between x = 2.6 and
x = 2.65. Because every number in this range would round off (to one decimal place) to be 2.6, we can now state,
without doubt, that the solution to the equation, correct to one decimal place, is x = 2.6.

Here’s how to set out the solution to this question in the form of a table (continuing the previous work).

to one decimal place, the solution to the equation is x = 2.6.

1 1
! Trial The value of x3 + 4x — 29 Too high / Too low? !
' 5 116 Too high !
' 3 10 Too high !
! 2 -13 Too low !
! 2.5 -3.375 Too low !
! 2.7 1.483 Too high 1
! 2.6 -1.024 Too low :
| :
1 1
1 1
1 1
1 1
1 1
1 1

2.65 0.209625 Too high
The solution to the equation is between x = 2.6 and x = 2.65 so,

We can also show the location of the true solution of the equation on a number line.

2.6 2.65 2.7

Exercise 2

The following equations have a solution between x = 0 and x = 10.
Use the trial and improvement method to find the solution correct to one decimal place.

(a)x3+8x—15=0 (b)x3 —7x—120=0 (c)x3—=3x—-93=0
(d)x3 +3x =15 (e)x?+x—-79=0 (f) x? + 3x = 39
(g)2x3—2x—11=0 (h) 2x(x +5) =110 (i)x*—43x2-25=0

Trial and improvement to two decimal places

Let us again return to the example of solving the equation x3 + 4x — 29 = 0. We know, from previous CE::%
work, that the solution to one decimal place is x = 2.6. Let us now find a more detailed solution, to
two decimal places. E g\t})

From the table on the top of this page, we see that substituting x = 2.65 into the equation gives an answer that is
too high (0.209625 is greater than zero). Let us therefore try to substitute a value that is smaller than 2.65, let’s say
x = 2.64.

Calculator screen

vir B A
2.64°+4x2,64-29

-0.040256

& @minutemaths314 Page 5

TikTok



Ysgol y Creuddyn The Mathematics Department

Now —0.040256 is less than zero, so we can say that the solution lies between x = 2.64 and x = 2.65. As before, we
must now decide whether the solution is closer to x = 2.64 or to x = 2.65. To do this, we must consider the
number that is half way between 2.64 and 2.65 (namely 2.645) and substitute this number into the left-hand side of
the equation.

Buttons to press Calculator screen

(2,0
I E@E

Because 0.084486125 is greater than zero, we can say that the true solution to the equation lies between x = 2.64
and x = 2.645. Because every number in this range would round off (to two decimal places) to be 2.64, we can now
state, without doubt, that the solution to the equation, correct to two decimal places, is x = 2.64.

V& &

2.645°+4x2, 645-29

0.0844B6125

Here’s how to set out the solution to this question in the form of a table (continuing the previous work).

@ 2.645 0.084486125 Too high
The solution to the equation is between x = 2.64 and x = 2.645 so,

to two decimal places, the solution to the equation is x = 2.64.

1 1
! Trial The value of x3 + 4x — 29 Too high / Too low? !
! 5 116 Too high '
! 3 10 Too high !
! 2 -13 Too low !
! 2.5 -3.375 Too low !
1 2.7 1.483 Too high !
i 2.6 -1.024 Too low |
: 2.65 0.209625 Too high :
! 2.64 -0.040256 Too low I
| :
1 1
1 1
1 1
1 1
1 1
1 1

We can also show the location of the true solution of the equation on a number line.

& >

Exercise 3 2.64 2.645 2.65 ORY/

The following equations have a solution between x = 0 and x = 10.
Use the trial and improvement method to find the solution correct to two decimal places.

(a)x3+8x—15=0 (b)x3 —5x—120=0 (c)x3—2x—65=0
(d)x3 + 7x = 24 (e)x?+x—43=0 (f) x? + 6x = 24
(g)2x3—3x—25=0 (h)x(24 + x) = 18 (i)x*—x%2-48=0

Using the ‘Table Mode’

Some scientific calculators have a ‘table mode’ that can be used in the solution of
trial and improvement questions. The advantage of using the table mode is to
eliminate the need for any guessing as it can show us the answer to many trials at
once.

Let us now use the table mode to solve the example from earlier in the chapter, namely to solve the equation
x3 + 4x — 29 = 0 correct to two decimal places.
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Buttons to press (Casio fx-83GT CW)

0] >)
o 6o

B EE)
S ——

Calculator screen Notes
w8 Enter the Table Mode and
f(x)= ) .
start to define the function.
| VYT
O\ 0| O OlIIF=
£ flzn a9lx)
| — - - .
; Finish defining the function.
g£(x} :None
vy
v @
1 * 2z ﬂf%S EERCESR H H
i 3 15| ERmoe Substitute different
3| 2.5|-2.295| ERROR . .
2| m— numbers into the function.
£{(x) None
mciasswig
Continue to enter numbers
v @
d Fealotm| s to solve correct to two
ECT I decimal places. (You can use
g{x> :None the arrows to see the
| lasswiz .
answers in full.)

Exercise 4

H

Trial The value of x3 + 4x — 29 Too high / Too low? :
5 -13 Too low '
3 10 Too high '
2.6 -1.024 Too low !
2.7 1.483 Too high !
2.64 —0.040256 Too low !
2.65 0.209625 Too high !
2.645 0.084486125 Too high 1
I

1

1

1

1

The solution to the equation lies between x = 2.64 and x = 2.645 so,
to two decimal places, the solution to the equation is x = 2.64.

The following equations have a solution between x = 0 and x = 10.
Using the trial and improvement method, and the table mode on your calculator,
find the solution to the required degree of accuracy.

(a)x?—4x—3=0
(b)x3+6x—-31=0
(c)x3+8x—15=0
(d)x2-vV9x—-1=0
(e)x*—63x—17=0

(flx3—6x—19=0

d @minutemaths314
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Exercise 5 5
Applyingd
(a) The length of a cuboid is (x + 2) cm, its width is (x + 1) cm and its height is x cm.

The volume of the cuboid is 140 cm?. % @

X cm

(x+1)cm

(x+2)cm
Calculate the length of the cuboid correct to one decimal place.
(b) Find the whole number that satisfies the equation x3 + 4x = 240.

(c) Huw enters a number into his calculator, before adding the cube of the same number. The calculator screen
shows 190.893. Find the number that Huw initially entered into his calculator. Show your method.

(d) Here is a graph of the equation y = x3 — 7x% + 4x + 3.
y

A

20 A

30

104

oY

-10

-20

-30

-40—

Use the trial and improvement method to find, correct to one decimal place, each of the solutions to the equation
x3—7x>+4x+3=0.

/‘ qu‘uaﬁon .

Key words Corrections | am happy with... | need to revise...
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Mopping

Here is a collection of questions on topics from the GCSE syllabus that don’t quite fit into any of the previous

workbooks.

Exercise 6 @

(a) Which fraction of 25 is 20? Simplify your answer.

(b) Which percentage of 25 is 20?

Exercise 7 @

Simplify the following algebraic fractions.

4x 4x+6 2x+3 3x+7 2x+3 3x+7 2x+3 3x+7
(a) = (b) = () ==+ = (d) ==+ = (&) == +=

Exercise 8 @

Look at the following line graphs.

Line Graph to show the Line Graph to show the sales of a
temperature in Llandudno sales NEWspaper last week
Temperature (°c) Yesterday afternoon 130,000 &
25 A 125,000
/ 120,000
20 \ /) 115,000 /
110,000
15 105,000 )\ /
100,000
v 95,000 \) (4‘ /
5 90,000 \/
85,000
0 > 80,000 >
Time Day

12:00
13:00
14:00
15:00
16:00
17:00
18:00
Monday
Tuesday
Thursday
Friday
Saturday
Sunday

Wednesday

(a) What was the temperature in Llandudno at 4 o’clock yesterday afternoon?
(b) How many newspapers were sold on Sunday?
(c) The intermediate values in a line graph are the values on the line between any two plotted points.
(i) Do the intermediate values in Llandudno’s temperature graph have any meaning?
(ii) Do the intermediate values in the newspaper sales graph have any meaning?

(d) The owner of the newspaper says “Look! The graph shows there has been an enormous increase in sales over the
weekend.” Explain how the graph could mislead the owner to say this.

(e) List different ways that graphs can mislead people.
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Exercise 9 @

Look at the following scatter diagrams. The first one shows, between 2007 and 2022, how many people named
“Tyler” were born in the USA, against the relative volume of Google searches for “desktop background”. The second
one shows the monetary value of a car against its age, over a 10 year period.

Scatter Diagram for Exercise 9 Scatter Diagram for Exercise 9
s, 100 £ 25000 £
S
3 90 | X
® X
& 80 X 20000 |
o X X
(o]
£ 70 F
% X “ X
© ©
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(a) Which type of correlation is shown in the first scatter diagram (the one on the left)?
(b) Which type of correlation is shown in the second scatter diagram (the one on the right)?

(c) Does the correlation in the first scatter diagram suggest causation? In other words, do you believe that there is
an actual connection between the popularity of the first name “Tyler” and how many people search for “desktop
background” on Google?

(d) Does the correlation in the second scatter diagram suggest causation?
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