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T e ST
A sequence, or a number pattern, is a list of numbers where it’s possible to describe how the
pattern continues. For example, consider the following list of numbers.

5,8,11, 14,17, ...

To get the next number in the pattern, we must add three to the previous number. Therefore, the
next number in the pattern will be 17 + 3 = 20, and the next one will be 20 + 3 = 23.

Other examples

5, 10, 20, 40, 80, ....., 1,4,9,16, 25, .....

Double, or multiply by two. Square numbers.

The next number is 80 x 2 = 160. The next number is 6% = 36.
54, 48, 42, 36, 30, ..... 1,3,6,10,15,.....

Subtract 6. The triangle numbers —
The next number is 30 — 6 = 24. add one more each time.

The next numberis 15+ 6 = 21.

Exercise 1 \\7

Find the next two numbers in the following sequences.

Addition

(a)e,8,10,12, 14, ..., ..... (b) 12, 16, 20, 24, 28, ....., ..... (c) 5,10, 15, 20, 25, ....., .....
(d)1,4,7,10,13, ....., ..... (e) 31, 38, 45,52, 59, ....., ..... (f)1.5,2,2.5,3,3.5, ..., ...
Subtraction

(g) 48,44, 40, 36, 32, ....., ..... (h) 65,58, 51, 44,37, ..., ..... (i) 128, 119, 110, 101, 92, ....,, .....
()5,4,3,2,1, ..., ... (k) 75, 64, 53,42, 31, ..., ..... ()7,6.75,6.5,6.25, 6, ....., .....
Multiplication

(m)1,2,4,b8,16, ..., ... (n)1,3,9,27,81, ..., ... (0)3,6,12,24,14s, ..., .....

(p) 2, 8, 32,128,512, ....., ..... (a) 1,5, 25, 125, 625, ....., ..... (r)2,6,18,54,162, ..., .....
Division

(s) 128, 64,32, 16,8, ..., ..... (t) 320, 160, 80, 40, 20, ....., ..... (u) 800, 400, 200, 100, 50, ....., .....
(v) 729, 243, 81, 27,9, ....., ..... (w) 1458, 486, 162, 54, 18, ....., ..... (x) 10000, 1000, 100, 10, ....., .....
Something Else...

v)1,2,4,7,11, ..., ... (2)2,3,7,14,24, ..., ... (o) 40, 39, 37, 34, 30, ....., .....
(B)1,3,7,13,21, ..., ..... (x)1,5,2,6,3,7,4,8, ..., ......

Investigation

Who was Fibonacci? What sequence was named after him?
How do you find the next number in Fibonacci’s sequence?
What’s the connection between this sequence and nature?
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Exercise 2 ‘

Find the next two numbers in the following sequences.

(a) 7,12, 17,22, 27, ooy ... (b) 50, 44, 38,32, 26, ....., ..... (c)3,6,12,24, ....., .....
(d)3,6,9,12, 15, ....., ..... (e)1,4,9,16,25, ..., .. (f) 32, 16,8, 4, ..., .....
(€)5,9,13,17,21, ..., ..... (h) 1, 8,27, 64,125, ...., ..... (i) 48, 24,12, ..., .....

Exercise 3 ‘

Explain, in words, how it’s possible to find the next number in the following sequences.

(a) 15, 17, 19, 21, 23, ..... (b) 67, 64, 61, 58, 55, ..... (c)4,8,16,32,64, ...
(d) 1200, 600, 300, 150, 75, ..... (€)7,7.5,8,85,9, ... () 146, 139, 132, 125, 118, .....
(g) 4, 12, 36, 108, 324, 972, ..... (h) 405, 135, 45, 15, 5, ..... (i) 73, 72.75, 72.5, 72.25, 72, .....

Exercise 4 ‘

Find the next two numbers in the following sequences.

(a)5,8,12,17,23, ...y ... (b) 2, 5,10, 17, 26, ....., ..... (c)4,9,19,34, ..., ...

(d) 52, 42,33,25, ..., ..... (e)3,7,15,31,63, ..., ..... (f) 8,10, 11, 13, 14, 16, 17, ..., .....
(8)2,5,11,20, ... .... (h)3,6,4,7,5,8, ccce) woon. (i) 8, 6,12, 10, 20, 18, ..., .....
Exercise 5: Setting tables and chairs in a row -
One table Two tables Three tables [

U O O O O D‘
U O O O d U
O O O O 0O 0

(a) How many chairs are needed if you have three tables?
(b) How many chairs are needed if you have four tables?
(c) How many chairs are needed if you have ten tables?

(d) How many tables are needed if you have six chairs?

(e) How many tables are needed if you have twenty chairs?

Exercise 6: Building a card tower ‘
One tier Two tiers Three tiers

(a) How many cards are needed to create a two-tier
tower?

(b) How many cards are needed to create a three-tier
tower?

(c) How many cards are needed to create a four-tier
tower? I
(d) How many cards are needed to create a ;" i'f

; ' 3
ten-tier tower? 1§

—~

Additional challenge! Can you build a card tower
containing four tiers?

Yu(B /adolygumathemateg Page 4
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Exercise 7

Steffan uses green and yellow squares to make patterns.

[]

Pattern 1 Pattern 2 Pattern 3
(a) Draw Pattern 4 in your book.

(b) Complete the following table.

Pattern number 1 2 3 4 5 6 7

Total number of squares

Number of green squares

Number of yellow squares

(c) For Pattern 10, (i) how many green squares are needed; (ii) how many yellow squares are needed?

Exercise 8 ‘

Find the two missing numbers in these sequences.

(a) 11, 13, 15, 17, 19, ....., ..... (b) 15, 19, ....., 27,31, ....., 39 (c) 45, 42, 39, ..., ....., 30, 27
(d) 43,52, ....., 70, ....., 88, 97 (€) 98, ....., 88, ....., 78, 73, 68 () 124, 118, ....., ....., 100, 94, 88
(8) «vveny -y 43,50, 57, 64, 71 (h) coevry ...y 8,16, 32, 64, 128 (i)4.6,4.8,5, ....,54, ..., 58

Exercise 9 ‘

Alys uses red and blue squares to make patterns.

Pattern 1 Pattern 2 Pattern 3

Complete the following table.

Pattern number 1 2 3 4 5 6 7

Total number of squares

Number of red squares

Number of blue squares

g @minutemaths314 Page 5
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Function Machines

To use a function machine, we put a number into the machine as input, and then use the
mathematical sums in the machine to find the output. For example, here is a function machine
with two sums: multiply by three then subtract five.

—ED—E»—

If 7 goes into the machine, we must multiply by 3 first, to obtain 21, then subtract 5 to obtain 16.

Question: What number went into the machine if the output was 28? Here we must work backwards through the
machine, undoing any sums the machine has done. You can do this in your head, or by drawing the following
function machine to help you.

—El—EGl—

If 28 came out of the original machine, then to find the input, we must add 5 first (to obtain 33) and then divide by 3
to obtain 11. This is the input of the original function machine to obtain 28 as the output.

Exercise 10 ‘

Complete the following table to show how to undo different mathematical sums. (The first one has been done for
you.)

Sum How to undo?
Add Subtract
Subtract
Multiply
Divide
Square
Square root
Cube

Cube root

Exercise 11
Use the following function machines to complete the input and output tables.

(a) (b)

#

5
13 6
24 7
50 11
134 20
8 18
14 27
26 36
46 42
142 60

Yu(B /adolygumathemateg Page 6
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c)

|

10
14
20
34
100
8
10
15
21
34

e)

=

12

27

75
300

o VN O B

11
15
7
22
37
52
492

g @minutemaths314
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(f)

| nput  Output

6

8

11

13

14
27
125
216
512
1

[ nput _________ Output |

2

5

7

12

47
9
15
24
36
72

Page 7
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Exercise 12 ‘

What must appear in these function machines to give these inputs and outputs?

(a) (b)

—p— DD

3 9 2 14
4 12 3 16
6 18 5 20
9 27 8 26
14 42 10 30

4 4 2 10
5 8 3 15
6 12 4 22
7 16 5 31
10 28 10 106
Exercise 13 (Revision) ‘
(a) Find the next two numbers in the following sequences.
(i) 24, 28, 32, 36, 40, ....., ..... (i) 5, 10, 20, 40, 80, ....., ..... (iii) 76, 73, 70, 67, 64, ....., .....
(iv) 5, 6, 8, 11, 15, 20, ....., ..... (v) 2,5,10,17, 26, ....., ..... (vi) 7,14, 15,30, 31,62, ....., .....

(b) Deio puts the numbers 1, 2, 3, 4 and 5 into a function machine and gets 4, 10, 16, 22 and 28 as output.
What could Deio’s function machine be?

» S
~ KeyWords ~ Corrections  lamhappywith.. Ineedtorevise..
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7 et

Grid Algebra

Look at the numbers in the following table. When going across, we add four each time.

- Addfour -
1 \ 5 \ 9 \ 13 \ 17 21

Exercise 14

Fill in the blanks in the following tables. (n represents any number.)

- Addfour >

3 | | | | |

- Addfour ->
| | 10 | | |

- Addfour >

n | | | | |

- Addfour >

| | n | | |

—> Subtract three >
32 | | | | |

—> Subtract three >
| | | 8 | |

—> Subtract three >
| | n | | |

- Multiply by two >

1 | | | | |

- Multiply by two >
| | 12 | | |

- Multiply by two >
| n | | | |

- Divide by two -
80 | | | | |

- Divide by two -
| | 16 | | |

- Divide by two -

| | | n | |

& @minutemaths314 Page 9
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Rules of Algebra

In algebra, we can use a variable (usually a letter) to represent
an unknown number. For example, consider the pile of coins in
the picture to the right. Without counting them, it is not clear
how many coins are in the pile. We can use a variable to
represent how many coins are in the pile, say the letter x.

e |f someone adds three of the same coins to the pile,
there will be x + 3 coins in the pile.

e If someone removes four coins from the pile, there will
be x — 4 coins in the pile.

e If someone doubles the number of coins in the pile, then there will be 2x coins in the pile. (Note that we
don’t write 2 X x, since the multiplication symbol X is too similar to the letter x.)

e Ifitis possible to half the number of coins in the pile (when would this be possible?), then there would be g

coins in the pile. (Note that we use a fraction to write the answer here, and not the division sum x + 2.)

In the above examples, we have written algebraic expressions to explain the change in the pile of coins.

(b) Siriol thinks of a number and uses the letter y to represent the number. Write an expression for the following.
(i) The sum of 4 and the number (ii) Two less than the number  (iii) Two times the number
(iv) Three more than the number (v) Half the number (vi) Six times the number

Exercise 15

(a) There are x coins in a pile. Write an expression for the number of coins in a pile that includes
(i) 5 extra coins (ii) 8 fewer coins (iii) three times as many coins

(c) Jars like the one in the picture are available in many different heights. The height of the jar
in the picture is h cm. Write an expression for the height of a jar if it’s height is a;,
(i) three centimetres taller than the one shown
(i) seven centimetres shorter than the one shown
(iii) three times the height of the one shown
(iv) a third of the height of the one shown
(v) eight centimetres more than double the height of the one shown. ———

(d) Bethan has x pounds. Rhys has 5 pounds more than Bethan. Kieran has three times Bethan’s amount. Ceidiog has
four times Kieran’s amount. Write expressions for how many pounds the following people have.
(i) Rhys (i) Kieran (iii) Ceidiog

(e) A magazine costs £m. Write, in terms of m, the cost of 6 magazines.
(f) Louise’s weight is x kg. Sara is 4 kg lighter. Write, in terms of x, Sara’s weight.
(g) David’s height is h cm. Esyllt is seven centimetres taller than David. Write, in terms of h, Esyllt’s height.

(h) There are 30 seats in each row in a cinema. How many seats are there in
(i) 2 rows (ii) 6 rows (iii) n rows?

(i) Susie is 12 years old. What will her age be in
(i) 5 years (ii) 14 years (iii) x years?

Yu(B /adolygumathemateg Page 10
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(j) Here is a function machine.

(i) What is the output if 7 is the input?
(ii) What is the output if 20 is the input?
(iii) What is the output if x is the input?
(iv) What is the input if 17 is the output?
(v) What is the input if 38 is the output?
(vi) What is the input if z is the output?

(k) Here is a function machine.

(i) What is the output if 4 is the input?
(ii) What is the output if 9 is the input?
(iii) What is the output if x is the input?
(iv) What is the input if 4 is the output?
(v) What is the input if 59 is the output?
(vi) What is the input if z is the output?

(N 2cm

A O O O O OV W s
A O Y € € © © © 9
A A . . e e e e e N

3cm

N
7

The length of the red straw in the middle is x cm. Write an expression for the length of
(i) the blue straw; (i) the yellow straw.

Exercise 16 (Revision) ‘

(a) Steven’s car is [ cm long. Megan’s car is 14 cm longer than Steven’s. Write, in terms of [, an expression for the
length of Megan’s car.
(b) Pencils cost x pence each. Delyth buys four pencils. What was the cost of the pencils bought by Delyth?

») (¢
© KeyWords  Comections  lamhappywith..  Ineedtorevise..
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SO e Y

Given an algebraic expression, it’s possible to calculate the value of the expression if we know the value of the

variables that make up the expression. For example, consider the following expression.
5x — 2y
Given the values of x and y, we can calculate the value of 5x — 2y.

If the value of x is 3 and the value of y is 4, then the value of 5x — 2y is
5X3-2x%x4
=15-8
=7

On the other hand, if x = 7 and y = 6, then the value of 5x — 2y is

5X7—-2X%X6
=35-12
=23

When finding the value of 5x — 2y given the values of x and y, we say that we are substituting the values of x and y
into 5x — 2y.

Exercise 17 -

In the following questions, calculate the value of the expression by substituting
the values of the relevant variables into the expression.

(a) 4x + 3y ()x=2,y= (i)x=5,y=6 (ii)x=8,y=2 \|/
(b) 6x + 22 ()x=3,z=4 (ii)x =8,z=3 (iii)x =2,z=12

(c) 8x — 3y (()x=4,y=2 (ii)x=7,y=6 (ii)x =10,y =11

(d) 6u + 5v (Ju=5v=6 (ilu=4,v=2 (iilu=8,v=9

(e) 7a — 3b (la=2,b=3 (ij)a=6,b=2 (iia=11,b =13

(f)9c — 5d (i)c=4,d= (i)c=6,d=28 (iiij)c=3,d=6

(g)%x+3y ()x=8,y=4 (i)x=12,y=3 (ii)x =20,y=7

(h) 4y + z (ly=3,z=3 (i)y=9,z=4 (iiy)y=2,z=-2

(i) 2x + 5y + 3z (()x=3,y=4,z=6 (i)x=2,y=6,z=8 (iijlx=5y=7,z=9

(j) 5x — 3y + 2z ()x=4,y=2,z=5 (i)x=8,y=4,z=3 (iijx=10,y=5,z2=8

More substitution

Here’s how to substitute the values x = 3, y = 4, z = 5 into the following algebraic expressions.

(a) x* (b) 3y () xy (d) 7yz (e) =2
32=3x3 3x42=3x4x4 3x4=12 Tx4x5=7x20 TE=28
= =3x16 140 :?
= 48 =5

Exercise 18 ‘

Substitute the values x = 3, y = 2, z = 4 into the following algebraic expressions.

(a) x? (b) 3y? (c) xy (d) 7yz (e) xyz
(f) z2 (g) 7x? (h) xz (i) 9y + 2xy (j) 3xyz
(k) y® (I) 5x3 (m)xz—7 (n) 8x + 3z (0)2x2+5

Yu(B /adolygumathemateg Page 12
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Exercise 19 ‘

Substitute the values a = 7, b = 3, ¢ = 9 into the following algebraic expressions.

(a) a? (b) 2¢? (c) ac (d) 4bc (e) abc
(f) b3 (g) a + 23 (h) 7c — 2b (i) ab + 7c ()5
(k) 5¢ + b2 (1) 22 (m) 5b + 2a? (n) 13 + 8¢ (0) 222

a

Challenge! A

Substitute the values p = 8, ¢ = 6, r = 2 into the following algebraic expressions.

P
4p+8q qa+7

(d)—* (e)p" —q"

2r r

(a) 4¢* + 2p° (b) 7 + 22 (c)

Formulae

A formula tells us how to calculate the value of something.

For example, the formula P = 2a + 2b tells us how to calculate the
perimeter, P, of the rectangle shown on the right. (The perimeter of a
shape is the distance around the shape.)

g b
If a =4 cm, b =7 cm, then the perimeter of the rectangle is E-
P=2x4+42x7 L5y
P=8+14 ;

P=22cm

w _1' ,
Exercise 20 ‘

The formula C = abc gives the volume of any cuboid with the measurements
shown on the diagram to the right. Use this formula to find the volume of c
cuboids with the following measurements.

(a)a = 3cm, b = 4cm, ¢ = 2cm.
(b) a = 4cm, b = 5cm, ¢ = 6cm. b
(c)a =7cm, b = 3cm, c = 4cm.

Exercise 21 ‘
a

It is believed that the formula s = 287—(1 gives the number of hours of sleep a child needs.

s is the number of hours of sleep, and a is the age of the child, in years.
Copy and complete the table below.

a 2 4 6 8 10 12
S

Exercise 22

The formula for calculating how many points a team has in a football league is

p = 3w + d, where w represents the number of games the team has won, and d is the
number of drawn games. Use the formula to work out how many points the following
teams have in the middle of a season.

(a) The New Saints: Won 10, drawn 5, lost 1.
(b) Caernarfon Town: Won 7, drawn 3, lost 6.
(c) Newtown: Won 5, drawn 8, lost 3.

d @minutemaths314
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Exercise 23 ‘

It is possible to stack coffee cups on top of each other as shown to the right.
The height of n cups stacked on top of each other is given by the formula
H = 1.2n + 8. The formula gives the height, H, in centimetres.

Use the formula to find the height of
(a) 2 coffee cups (b) 5 coffee cups (c) 25 coffee cups
stacked on top of each other.

(d) Jane has a pile of coffee cups stacked on top of each other.
The height of the stack is 21.2 cm. How many coffee cups are in the stack?

Exercise 24 ‘

Albert Einstein’s equation for the amount of Energy E equivalent to a mass m is

E = mc?

where c represents the speed of light, which is 299,792,458 metres per second. I
Use your calculator to calculate how much energy is equivalent to a 2.5 kg block of gold. @
(The units of energy are Joules, J.) ‘VA/'

Exercise 25 (Revision) ‘

(a) Substitute the values x = 5, y = 4, z = 15 into the following algebraic expressions.

(i) 3x + 2y (ii) 3x2 (iii) (iv) 3xy (v) 2z — 3x

RIN

(b) The formula
Cost = 175 + 90n

gives the cost (in £) for renting each of the cars that Steffan will need for
his wedding. n is the number of hours needed to borrow the cars. What
will be the price to rent each car for 3 hours?

Key Words Corrections | am happy with... | need to revise...
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7 oot ten
Sometimes it is possible to simplify an expression written in algebra, so that we write the

expression in a more concise or more simple manner. One way to simplify an algebraic expression
is to collect like terms.

Collecting like terms including one variable
Consider the following two algebraic expressions.

2x + 3x 5x

The values of 2x + 3x and 5x will be the same, no matter what the value of x is. For example, if x = 4, then

2x+3x=2%X4+3 x4 and 5x=5%x14
=8+12 =20
=20

It follows that the expressions 2x + 3x and 5x are equivalent expressions, and since 5x is more concise than writing
2x + 3x, we say that 5x is the simpler version. Therefore, every time we see 2x + 3x written in algebra, it is
possible to simplify it to 5x. We say that we collect the terms 2x and 3x to give 5x, and write

2x + 3x = 5x
Other examples of collecting like terms

Sn+7n=12n 4x +x =4x + 1x 8y — 3y =5y 8z+3z—-5z=11z -5z
= 5x = 6z

Exercise 26 -
Simplify the following expressions. ’i

(a) 2x + 4x (b) 8x — 3x (c)3y + 4y

(d) 7x + x (e)8y —y (f) 4c + 3c + 2c \‘/
(8)7z+ 2z + 82z (h) 10s + 55 — 2s (i) 23r + 2r + 9r
Jata+a+a+a+a (kld+2d+d+d+3d—-d 3e+e+e+2e+e

(m) 28y + 4y — 2y (n) 2x — 5x (0) 12q — 3q + 6q

(p) 18h +4h +5h —6h + h (q)18t+t—4t+2t+t—3t N2p+4p—p+3p—0p

(s) 5k + 3k — 2k — 5k (t) 3x — 3x (u) 4x2 + 3x?

(v) 9x2 — 4x? (w) 2xy + 3xy (x)23g+59—-21g—g
(y)83v—-26v+17v (ZD)x+x+x—x+x—x+x—x () 5y =3y + 99y — 9y + 14y

Collecting like terms including more than one variable

It is possible to simplify algebraic expressions that include more than one variable, but we must keep the terms with
different variables separate. For example, consider the expression 4x + 3y + 5x + 7y. Here, it is possible to collect
the x terms to give 4x + 5x = 9x, and collect the y terms to give 3y + 7y = 10y. The final answer, after
simplifying, is

4x+3y+5x+7y=4x+5x+3y+ 7y

=9x + 10y
Other examples for collecting like terms
3x+7y+x—4y=3x+1x+ 7y — 4y S5p—4q—p+6q=5p—1p—4q+ 6q
=4x + 3y =4p + 2q

& @minutemaths314 Page 15
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Exercise 27

Choose the correct answer for simplifying the following algebraic expressions.

(@) 4x + 2x + 3y + 5y
(b) 4x + 2n+ 2n + 6x
(c)9b + 5a —6a—3b
(d)4b —4c+3c—»b

(e) 7x —4a — 6x — 3a
(f)4n — 3d + 8n — 3d
(g)6a +3b—4a —2b

Exercise 28

The Mathematics Department

(i) 14xy (i) 6x + 8y (iii) 8x + 15y
(i) 10x + 4n (ii) 24x + 4n (iii) 14xn
(i)12b + 11a (ii)6b + 11a (iii) 6b — a
(iY3b—c (ii)3b — 7c (iii) 3b + ¢
(iY13x + 7a (i) x + 7a (iii) x — 7a
(i)12n+ 6d (i) 12n — 6d (iii) 12n
(i)2a+b (i) 10a + 5b (iii)2a — b

Simplify the following algebraic expressions.

(@)4x + 5x + 3y + 8y

(d) 10x + 5y —3x — 2y

(g)4g +3d + 6g + 18d
(j)34u+2v—10u+9v
(m)12a+6b+c+2a—4b—c
(p) 4xy + 3xz + 2xy + 5xz

(s) —6x —7y —2x+ 2y

(v) 14x + 2y + 3x + 5y
(y)2+4x+ 4+ 2x

Exercise 29 (Revision)

(b) 6x + 2y + 3x + 4y
(e)2x +3y +4x+ 7x

(h)12f +3g+5h+4f +6g+9h
(k) 23x — 3y + 4x + 9y
(n)12d +d + 3d — 2d

(q) 8r + 8s —4r + 4s

(t) —6x — 20y — 4x — 5y

(w) 14x + 3 + 3x

(z)5x2 +3x+5+2x2+5x+3

Simplify the following algebraic expressions.

(a) 4x + 3x

(d) 8x2 + 3x?

(8) 7x + 3y + 8x + 2y
J)a+ta+b+b+a

(m)10s —3t+2s+ 7t

(p) 16x + 4y — 12x + 3y — 4x
(s)8d —7e +10d + 15e — d
(v)4x+3+6y—2+9y+ 6x
(y) 14xy + 10x + 3

Key Words

Yo /adolygumathemateg

Corrections

(b) 2y + 5y +y

(e) 6ab + 4ab
(h)4x +3y + x + 2y
kKd+e+d+f+e+d+f+d
(n)—2g —2h—4g — 6h

(9) 15x + 12y + 2x + 5y — 7y
(t) =10u + 14v + 14u — 10v
(W)4x?2 —5x+2+2x*—7x—8
(z) 18c+6b+ 2a—7b —4a —3c

| am happy with...

()7x+3y +x+ 2y

(f) 8x + 10y — 7x + 2y
()2p+4q+p+p+q
Mx+y+x+x+y+y
(0) 4x% + 3y? + 2x% + 7y?
(r) —=3x — 4y + 5x + 9y
(uy10m + 14n — 4n+ 5m
(x) 5x + 4y + 3z

(@) —y? +y?

(c)5z+2z—3z

(f) ha + ha

(i) 6x + 2y — 2x + 8y

(N12p +4q +3p —2q

(0)12x — 3y — 15x — 5y

(r)14p + 3p + 20q + 6q
(UyS5+4x+44+9x

(x)3x —3x+3x —3x+ 3x —3x
() 2x +7x+3x —11x

| need to revise...
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Formulas and Equations

In a formula like P = 2a + 2b, we can find several different values for P, depending upon the values of a and b. In
an equation like 2x + 4 = 16, there is only one possible value for x, and it’s possible to solve the equation to find

this value.

Examples of formulae

P =2a+2b 2x +4 =16 1.
C = abc 5x+7 =3x+27 T
E = mc? §=8

Examples of equations

S0

) iy~ ﬁ.:f':

Notice that several variables appear in a formula, whereas only one variable appears in the above equations.

Exercise 30 (Preparation)

Which numbers go in the following boxes?

@[]+4=9 (b)10-[]=6 ©7+[]=12 d[_]-4=12
e)4+[]=3+7 (H2+5=3+[] @12—-4=[ |]-7 (W[ _]-5=10-1
i2x[]=12 W[ 1=3=6 ax6=[Ixs (2=

Solving One-Step Equations

It is possible to solve some equations using only one calculation step. This is true for the examples below.

x+4=9

“Which number add four
gives the answer nine?”
This numberis9—4 =5,
therefore the solution to
this equation is

six?”

x—3=6
“Which number take away

three gives the answer

This numberis6+3 =9,
therefore the solution to

3x =21

“Three multiplied by
which number gives the
answer twenty-one?”
This number is

21 + 3 =7, therefore the

—)
2

“Which number divided by
two gives the answer
four?”

This numberis2 x4 =38,
therefore the solution to

x=05 this equation is solution to this equation is this equation is
x=9 x=7 x =28
Exercise 31
Solve the following equations.
(a)x+6=28 byx—2=4 (c) 4x = 24 (d)§=6
(e)x+13 =20 flx—4=9 (g) 3x = 12 (h)§=9
()x+3=18 ()x—7=15 (k) 5x = 35 (|)§=10
(my+2=7 (ny—4=10 (o) 6y = 18 (p)2 =8
(@z+1=38 (fz—3=23 (s)2z =18 (t)§=1o
(Wx+5=17 (vV)x —10 =40 (w) 7x = 56 (x)§=2
(y)x+05=5 (z)x—25=6 (o) 2x = 15 (ﬁ)£=5

g @minutemaths314
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Exercise 32 ‘

Write an equation for each of the following. In each case, let x represent the number to be found.

(a) When a number is multiplied by 3, the answer is 15.
(b) When a number is divided by 5, the answer is 2.

(c) Two less than a number is 7.

(d) Three more than a number is 15.

(e) Two times the length of a table is 120 cm.

(f) Half the weight of a cake is 400 g.

Exercise 33

Solve the equations you wrote in Exercise 32.

Solving Two-Step Equations

How can we solve the following equation?
2x+3=11

We can think of the above equation as being set out on the scales shown on
the right. The scales are balanced, which shows that the left-hand side of the
equation (2x + 3) is equal to the right-hand side of the equation (11). The
problem is to find the weight of one of the green boxes, which is the value of
X.

To keep the scales balanced (and keep the equation true), we must do the
same thing to both sides of the scales. Therefore, if we want to take away
three yellow circles from the left side of the scales, we must also remove
three yellow circles from the right side. By doing this, the scale will still be
balanced, and importantly the equation will be simpler.

2x =8

This equation is of a similar type to the ones seen on the previous page. We
can solve it by asking “two times which number gives the answer eight?” The
answer is 4, so the solution to the equation is

x=4

On the scales, we can say that one of the green boxes weighs the same as
four of the yellow circles.

Fact: An equation remains true if the same number is added (or subtracted) from both sides
@ or if both sides are multiplied or divided by the same number. @

T —
Another Example
Solve the equation 3x + 5 = 29.
Solution

3x+5=29
3x =24 [Subtract 5 from both sides]
x =28 [Divide by 3] L\

Yu(B /adolygumathemateg Page 18
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Exercise 34

Solve the following equations.

The Mathematics Department

\\/

(@)2x+4 =16 (b)2x +5=19 (c)3x+2=20
(d)3x+8=144 (e)d4x+1 =21 (f)4x +3 =31
(g)2x+1=16 (h)5x + 4 =34 (iy6x +9 =57
(j)7x+3 =145 (k) 8x +3 =35 9x+5=77
(m)10x+3 =73 (N11x+2=79 (0)12x+1 =61
(p)2y+3=5 (g)2y+6=13 (n5y+7=17
(5)5+3=7 (05+5=8 (W3+9=17
(V)14 =2x + 2 (w)34=3x+1 (x) 50 =5x+ 10
Example
Solve the equation 2x — 6 = 26.
Solution Using algebra tiles can
help you see what is
2x —6 =26 going on here.
2x = 32 [Add 6 to both sides]
x =16 [Divide by 2]
Exercise 35 ‘
Solve the following equations.
(a)2x —1 =15 (b) 2x — 6 = 22 (c)2x—9 =11
(d)3x—4=17 (e)4x —5 =23 (f)5x —2 =43
(g) 6x —9 =51 (h) 7x =7 =56 (i)8x —2 =46
()9x — 14 =22 (k) 10x — 25 =75 N11x —2 =64
(m)2y —4 =24 (n)3z—5=34 (0)4w — 8 =44
(P)3—4=6 (a)3—6=12 (M5-2=9
(s)42 =2x—4 (t)y6 =3x —18 (uy19 =5x—16
=*_ =Y _ =Z_
(v)20—2 2 (w)15—3 4 (x)70—4 30
Exercise 36 ‘
Solve the following equations.
(@)2x+5=29 (b) 2x —3 =41 (c)2x+7 =37
(d)3x—9=6 (e) 4x +3 =27 (f)5x—9 =36
(g8)4y —1 =55 (h)5y +2 =57 (i)6y —19 =17
()3—4=2 (KZ+3=5 14=%+3

Solving Three-Step Equations

Example

Use physical or digital
manipulatives to assist you in
visualising the solution.

Solve the equation 5x + 2 = 2x + 29.
Solution

S5x+2=2x+29

5x =2x+ 27 [Subtract 2 from both sides]
3x =27 [Subtract 2x from both sides]
x=9 [Divide by 3]

& @minutemaths314 Page 19
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Exercise 37
Solve the following equations.

(@)5x+3=2x+21
(d)5x +9 = 3x + 39
(8) 10x + 8 = 4x + 44
(j)5y+4=3y+26
(m)6x+ 6 =4x + 11

Example
Solve the equation 7x — 3 = 5x + 19.
Solution

7x —3 =5x+19

(b)4x +1=2x+19
(e)5x+9 =x+25
(h)11x + 2 = 6x + 47
(k) 7z4+9 =4z4 39
(n)8x+25=3x+175

7x = 5x + 22 [Add 3 to both sides]

2x =22 [Subtract 5x from both sides]
x =11 [Divide by 2]

Exercise 38

Solve the following equations.

(@) 7x =2 =5x+24
(d)7x —4 =3x+ 20
(g) 12y —3 =2y +77
(j) 20x — 13 = 13x + 22
(m)6x —2=4x—-2

Exercise 39
Solve the following equations.

(a)6x+2=4x+6
(d)8x +4 =3x+ 54
(g)dx+6=2x+7
(j)12z—3 =9z+ 39
(m) 78t — 4 = 28t + 146

Exercise 40
Solve the following equations.

(@Q)4x =2x+6

(d) 10x = 2x + 56
(g) 5x = 2x + 39
(j)5x — 6 = 3x
(m)12x — 40 = 10x

Exercise 41

(b)) 6x —3 =4x+5
(e)9x — 5 =2x+ 23
(h) 14z — 12 =2z + 24
(k) 15y —4 =4y + 51
(nN2x—14=x+2.6

(b) 5x — 2 =3x+ 20
(e)2x —5=x+16
(h)10x —2=6x+6
(k)dp—6=2p—2
(nNy+7=05y+9

(b) 7x = 3x + 32
(e) 11x = 4x + 63
(h) 14x = 8x + 54
(k) 7x — 20 = 3x
(n)11x — 10 = 10x

The Mathematics Department

(c)6x +3 =4x+ 35
(f)7x + 10 = 4x + 34
()2x+3=x+9
N23w+3=13w+79
(0) 4.6y + 2 = 2.6y + 46

(c)9x —2=6x+13
(f)10x — 2 = 2x + 38
(i)8z—1=z+6

)19z —-14 =4z+31
(0)5.6z—3=0.6z+12

(c)6x —1=3x+20
(f)8x +15=6x+ 17
()9 +1=5x+2

() 100e + 20 = 80e + 60
(o) 64v — 3 = 24v + 117

(c)9x = 3x+ 66
(f)3x =x+ 18

(i) 13x =4x+ 72
() 10x — 35 = 5x
(0) 15x — 40 = 10x

Solve the following equations. (Hint: swap the equation’s sides, namely “turning the scales around”.)

(@)8=x+3
(d)19=2x+1
(8)2x+19=4x+3

Yo /adolygumathemateg

(b) 18 = 2x
(e)8=3x—4
(h)3x +20=13x

(c)15=18 —x
(f) 2x + 15 = 5x
(i)42=§

\\/ ‘
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Exercise 42

Write an equation for each of the following.
In each case, let x represent the number to be found.

(a) Two times a number plus three is equal to 15.

(b) The result of subtracting 5 from three times a number is 19.
(c) Subtracting 4 from double a number is the same as adding 7 to the number.
(d) The result of adding 8 to three times a number is the same as adding 12 to two
times the same number.

(e) Six times a number subtract seven is equal to 59.

Exercise 43

Solve the equations you wrote in Exercise 42.

Exercise 44: Problem Solving

(a) In a boat race, the length of the second leg of the race is twice the length of the first leg. /‘
The total length of both legs is 204 km. What is the length of the first leg?

(b) Alaw got 17 less marks in her History exam than in her Maths exam. If Alaw got a total of 151 marks in the two
exams, how many marks did she get in the Maths exam?

(c) Two lorries arrived to move a load of pebbles. One of the lorries can carry three times more pebbles than the
other. Together the two lorries can carry a total of 16 m® pebbles. How many pebbles can the smaller lorry carry?

(d) The diagram on the right shows a square. Find the length of the square’s side.

6x —2

(e) The lengths, in centimetres, of the five sides of a pentagon are 4x +5
x x4+ 2 2x 3x+5 4x

The perimeter of the pentagon is 95 centimetres.
Form an equation in terms of x and solve it to find the value of x.

(f) In a quiz night, one of the questions was a puzzle to find the values of the
letters a, b and c. The letters represent different values and the sum of each row is given in the last column.
Using the information given in the table, find the values of each of the letters.

a a 18
a b 20
a b c 17

g @minutemaths314 Page 21
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ST e ST
In year 7, we saw that it was possible to calculate the mean of a set of data in ©
order to find an average for the data.

Exercise 1 - 6 1

Calculate the mean of the following sets of data. ‘
K%
(@)2,3,1,6,3.

|/

28, ¢
(b)9,1,3,1,8 2,554 2. N &‘/
¢

(c)1.9,2.4,03,16,3.8.
(d) 56, 32, 80.
(€)3,2,51,3,2,1,2,1,3,4,2,0,2,4,1,5,4,2,3.

The mode is a different average for a set of data. To calculate the mode, we must look for the data item that appears
most often. It is possible that a data set has more than one mode, or no mode at all if the data items are all

different. “
Example

8,3,2,4,5,3 The mode is 3 because 3 appears twice and all the other numbers appear once only. I.

3,4,1,3,2,4 The mode is 3 and 4 because these numbers appear twice and all the other numbers appear
once only.

8,2,4,5,1,6 There is no mode as all the numbers appear once only.

Exercise 2

Calculate the mode for the following sets of data.

(@)7,3,2,4,3,1,8

(b) 24, 32, 21, 23, 28, 24, 23 Y/
(€)5,2,8,09,1,4,8,2,4,8

(d) 16, 19, 13, 12, 12, 14, 19, 13, 15, 17

(e) 34, 21, 18, 42, 58, 43
1,1,2,2,2,3,3,3,4,5,5,5,6,6,7,8,8,8,9,9

Exercise 3
Calculate the mean for all the data sets from Exercise 2.
Exercise 4

Calculate the mode for the following sets of data.

(a) Red, Blue, Yellow, Black, Green, Blue, Purple, Pink.
(b) Liverpool, Manchester, London, Cardiff, Swansea.
(c) Bob, Elfed, Mari, Ceinwen, Mair, Dewi, Mari, Sophie, Mair, Seren, Dewi.

. (22) (»e) [22) [ew [
OO0 PO0®
(e) Toast, Rice Krispies, Egg, Corn Flakes, Frosties, Rice Krispies, Egg, Coco Pops.

(f) Fiat, Audi, Ford, Vauxhall, Seat, BMW, Mini, Peugeot, Ford, Mercedes, Ferrari, Seat, Toyota, Honda.

Exercise 5 ‘

Explain why it is not possible to find the mean of the data sets from Exercise 4.

Yu(B /adolygumathemateg Page 4
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(a) Dylan is a dentist. He needs to report back to his /‘
manager regarding the average number of fillings each customer receives whilst

visiting him. Over a period of two days, Dylan records the number of fillings
each customer receives.

2,1,003,1,3,1,1,21,1,4160,2 1204

Calculate the mode and the mean for Dylan’s data. Which average should Dylan use in
his report, given that Dylan wants to use the smallest possible average?

(b) Heledd is a coach for the local netball team and wants to improve their fitness.
She brings the team to the gym and asks them to do as many press-ups as they can
in a minute. Here are the results.

40, 34, 28, 40, 38, 42, 30

Calculate the mode and the mean for Heledd’s data. Heledd wishes to convince the
manager of the netball team that they should train more. Which average should 1
Heledd use in order to do this? A

(c) Geraint drives a delivery van. Over a period of
10 days, he records the number of parcels that he delivers each day to customers.

94, 104, 120, 98, 112, 120, 96, 113, 98, 105

Geraint calculates the mode for his data.
(i) What is Geraint’s mode?

(ii) Why could Geraint be confused by his mode? What should he do in order to try to
deal with this confusion?

(d) Sarah is an ambulance driver who is required to report
to the local newspaper on the average response time of the ambulance service. Here is
Sarah’s response times (in minutes) for her most recent call-outs.

24, 30, 18, 38, 24, 40

Give advice to Sarah on what to report to the local newspaper.

(e) Eleri works in a zoo. Her manager thinks that Eleri is over-feeding the lions
under her care. Here are the weights of the lions under Eleri’s care, in
kilograms.

256, 278, 265, 262, 241, 259, 274, 230, 265, 270

Which average should Eleri use in order to persuade her manager that she is

not over-feeding the lions?
4( q ’; 2 ’

B g%

(f) Arwyn asked his friends how much weekly pocket money they were
receiving. Here are the responses:

£2, £4, £2, £5, £4, £2, £2, £3

Arwyn wishes to convince his parents that he should receive more pocket
money each week. Which average should Arwyn choose in order to do this?

g @minutemaths314 Page 5
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Exercise 7

Here is some information about seven people.

A N - a A N
Roger Bethan Elis Steve Beca will Catrin
42 years old 35 years old 24 years old 26 years old 23 years old 35 years old 25 years old
Shoe size: 8 Shoe size: 7 Shoe size: 9 Shoe size: 7 Shoe size: 6 Shoe size: 6 Shoe size: 4

Weight: 50 kg Weight: 43 kg Weight: 52 kg Weight: 58 kg Weight: 38 kg Weight: 62 kg Weight: 40 kg

(a) What is the modal age of these seven people?

(b) Who is older than the modal age?

(c) How many people are younger than the modal age?

(d) What will be the modal age of these seven people exactly one year from now?
(e) What is the modal shoe size of these seven people?

(f) What is the range of the shoe size of these seven people?

(g) What is the modal weight of these seven people?

(h) What is the mean weight of these seven people?

(i) Which person weighs closest to the mean weight?

(j) How many people weigh more than the mean weight?

(k) Everyone eats too much over Christmas and puts 3 kg of weight on. What is the new mean weight of these seven
people?

Calculating the mode from a table
Example

This table shows the number of sisters a class of 28 children have.

WIN (= | O
(o))

The mode for the number of sisters is 1, as more children have one sister
than any other value.

Yu(B /adolygumathemateg Page 6
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Exercise 8 ‘

The following table shows the shoe size of the pupils
of 8C.

O 0N O UV H WE
R(OWM Vo uN R

(a) What is the modal shoe size of the class?
(b) How many people in the class have a shoe size larger than the modal shoe size?

Exercise 9

50 people were asked on the street how many times
they have been to the cinema during the past six
months.

Number of times Frequency \

0 18
1 13
2 11
3 3
4 5

(a) What is the mode for the number of visits to the
cinema?

(b) Has the majority (more than half) of the people in the survey been to the cinema during the past six months?
(c) What is the mean for the number of visits to the cinema?

(d) The manager of the cinema wishes to use the data to show that going to the cinema is a popular activity. Would
you advise the manager to use the mean or the mode? Explain your answer.

Exercise 10

40 people were asked in a supermarket which football team they supported. -

Liverpool 12

Manchester United 14

Everton 3

Chelsea 2

Wrexham 1

I don’t like football 8

(a) Which football team was the most popular amongst these 40 people?
(b) Which average did you use to answer part (a) of the question?
(c) How would the results of the survey differ if it was carried out outside a

football stadium, rather than in a supermarket?

& @minutemaths314 Page 7
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The Modal Class

The following table shows how many “friends” a set of parents have on facebook.

1<f<50 23
51 < f< 100 45
101 < f< 150 112
151 < f< 200 24
201 < f< 250 18
251 < f< 300 6

The class with the biggest frequency is the class 101 < f < 150, so this is the modal class.
Exercise 11

Find the modal class for the following sets of data.

““0

(a) The weight of the parcelsin a (b) The height of 50 pupils. (c) The number of downloads of a
delivery van yesterday. particular app over the past 24 hours.
cig g) Freque
ogw<5 23 168 h< 172 5 0 d< 1,000 2
5€w<10 10 172< h< 176 9 1,000 < d < 2,000 4
nogw<15 5 176 < h < 180 12 2,000 < d < 3,000 3
15€w<20 6 180< h< 184 16 3,000 < d < 4,000 4
20K w< 25 2 184 < h < 188 7 4,000 € d < 5,000 5
188 h< 192 1 5,000 < d < 6,000 5
6,000 < d < 7,000 1
Exercise 12

Find an estimate for the mean of all the data sets from Exercise 11.

Exercise 13

d e 1 — e
These figures give the time, to the nearest second, taken by 40 runners to I\
complete a 400 m race. AN

62 67 8 73 65 5 71 8 68 8 ‘ ‘
73 68 73 58 93 8 79 8 73 64
68 74 94 8 8 71 70 64 68 62 ‘

72 64 71 78 83 80 64 73 79 84 >

50 < t < 60
60 < t< 70
70<t< 80
80<t<90
90 < t < 100

(a) Complete the frequency table for the data.
(Remember than a data item of 70 seconds would go into the class 70 < a < 80, not 60 < a < 70.)

(b) Calculate the modal class for the data.

(c) Draw a frequency diagram for the data.
Yu(B /adolygumathemateg Page 8
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Comparing two distributions
Exercise 14
(a) Here is the number of goals scored by two football teams at the start of a season.

Liverpool 2 1 1 0 2 3 2 0
Everton 0 1 2 1 0 0 1 3

Use the mode to compare the performance of both teams at the start of the season.

(b) Dilys and Gwenda take part in a weekly quiz where they must answer 20 different questions.
Here are the number of questions each person answered correctly over the past ten weeks.

Dilys 18 14 16 11 17 18 13 15 20 18
Gwenda 19 13 16 20 17 15 16 18 17 16

Use the mode to decide who is the best person at answering quiz questions.

(c) Janet and Steffan went to two different supermarkets to ask people how much they would be willing to pay for a
10-inch pizza. Here are their results, given to the nearest £1.

Janet £3 £4 £2 £5 £4 £2 £4 £4
Steffan £3 £2 £1 £2 £1 £3 £2 f4

(i) Calculate the mode for Janet’s data and the mode for Steffan’s data.
(ii) One of the surveys was carried out in Lidl, and the other in Marks and Spencer. Use your answers to (i) to try to
explain who was in which supermarket. Explain your answer.

Challenge! :
oot A ;

)
Vi P
Jake thinks of 6 whole numbers. / /;5
I{£
T

e The mode of Jake’s numbers is 5 and 8.
e The mean of Jake’s numbers is 5.
e Each one of Jake’s numbers is greater than zero.

Which six numbers did Jake think of?

R e e e e Rt .,

Key Words Corrections | am happy with... | need to revise...
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A pictogram displays data by using a symbol to represent the data. A key must be included to state how much of the

data is represented by the symbol.

Example

The following data shows the favourite pet of the pupils of 9E.

Cat 6
Dog 8
Rabbit 5
Hamster 3
Other 4

Here is a pictogram to display the data.

A suitable L » Pict(J ram to show the favourite pet of the pupilL of 9E Symbols
title arranged
00,.00,..00
Cat afadtald neatly into
columns
00,.00,.00 .00
Do oo gl o glo o e
Animal & . . . .
names . 00, .00,..0
Rabhit AU
arranged ‘ . ‘
neatlyina 00,0
Hamster
column N “‘\\ Half a
\\
Other !80 Qgi T symbol for
p . one
A clear key L\\‘; Key: !"0 =2 people person
~—
Exercise 15
Draw a pictogram to show the following data sets.
(a) 10R’s favourite drink
D) eque
Coke 6 Coke
Water 7
Milk 3 Water
Orange Juice 2
Other Drink 5 Milk
Orange Juige
N V/ Other Drink
Key: =2 people

Yu(B /adolygumathemateg Page 10
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(b) The colour of the cars that drove past a shop during one hour.

Colour Frequency

Red 16
White 12
Blue 10
Grey 13
Green 19
Other 6

The Mathematics Department

Key: =4 cTrs

(c) 9C’s favourite type of book.

Type of book  Frequency

Adventure 12

Science fiction 11

Romance 3

Factual 1

Key: g =2 people

(d) The number of students absent from school last week.

Day Frequency \

Monday 20

Tuesday 22

Wednesday 16

Thursday 13

Friday 19

Key: 4 p|eople

g @minutemaths314
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Exercise 16

The Mathematics Department

Draw, in your book, pictograms for the following sets of data. (Choose an appropriate key.)

(a) 7R’s eye colour.

Colour Frequency

(b) 10E’s method of reaching school.

Transport method  Frequency

Brown 8 Bus 17
Blue 12 Car 5
Green 5 Walking 6
Other 1 Bike 1
Exercise 17
Look at the following pictogram.
PicJogram to show the weather in Llandudno during ane meth
A A /
v v
Sunny </£\7il> <lp\7“l> <1£‘
Ag | WA A Ay
CIOL d < > | < > < > | < >
v HE SE TR SR
A A A A A A |
v W
Rair < > | < > < > | < > | < > | < > | <
b RSk SRR L
A
Snow <>
S

A
v
Key: <»<Vj:l>

=2 days

(a) How many cloudy days were had during the month?
(b) How many sunny days were had during the month?
(c) How many more rainy days were there, compared to days when there was snow?

(d) Which month of the year does the data represent? How do you know?

(e) What was the modal weather during this month?

(c) 8C’s club memberships.

Club Frequency

Gymnastics 8
Swimming 6
Football 10
Drama 7

Yo /adolygumathemateg
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What type of data is the following?

Exercise 18

(a) The middle name of students in a class.

(b) Height of flowers in a plantation.

(c) Number of pictures on ten mobile phones.

(d) The mass of twenty blocks of cheese.

(e) Manufacturer of the cars in a car park.

(f) Number of letters in the words on a page of a book.

Qualitative
\ Discrete
Quantitative

Continuous

Drawing Vertical Line Diagrams
We can draw a vertical line diagram for the following types of data.

e Qualitative data.
e Discrete quantitative data that is not grouped.

Example

Holly took a survey of the hair colour of her registration class. Here are the results.

Black 7 Brown 12 Yellow 3 Red 2
Holly drew a vertical line diagram to show the data.
— SR
Label the . . A suitable
axis. \ Halr c.o Iour.for Holly SAﬁ underlined
—__________/ Frequency Fegistration class title.
( ) —
Arrow on BT T 17 17 T T T
the end of /E 1 S ( . \
h . Lines of
the axis. O I the correct
Ll R 1 1 | | height. A
A suitable 9 4 e gap
scale. 8 - [ | between
Labels on 7 I I I each line.
the lines, 6 -
not in the \ s ~N
gaps. > Arrow on
— 41 the end of
3 1 the axis.
Suitable , \ )
labels —
below b - Label the
h line. \; olour «— | .
\. cacniine J Black Brown YeIIow Red axis.
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Exercise 19

Draw vertical line diagrams to show the following sets of data.

(a) The interests of Sali’s registration class.
Sport: 7 Dancing: 5 Reading: 3 N
Playing a musical instrument: 5 Playing computer games: 4 Art: 2

(b) The number of goals scored by teams in the Premier League one week.
None: 4 One: 7 Two: 3 Three: 4 Four: 2 4

(c) 10C's favourite board game.
Monopoly: 9  Scrabble: 3 Battleship: 4  Cluedo: 5 Jenga: 3

(d) The number of pencils that students in 9E had in their pencil cases.

None: 1 One: 4 Two: 6 Three: 11 More than three: 3
(e) Year 10’s favourite crisp flavour. ' : ‘
Salt and vinegar: 20 Cheese and onion: 35 Ready salted: 40 Prawn cocktail: 10

Interpreting Vertical Line Diagrams

Exercise 20 /‘

(a) How many packets of sweets contained 28 sweets?

Number of sweets in a pack

(b) How many fewer packets of sweets contained 27 sweets Frequ-ency

compared to packets containing 30 sweets? N

(c) What was the mode for the number of sweets in a pack? a

(d) How many packets of sweets were there in total? "]

(e) How many packets of sweets did not contain 29 sweets? i -

(f) How many sweets were there in total? .

(g) What was the mean number of sweets in a pack? 5

(h) What was the range of the number of sweets in a pack? 1

S i N B B N
27 28 29 30 31 Number
Key Words Corrections | am happy with... | need to revise...
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We can draw a line graph for the following types of data.

Drawing Line Graphs

e Qualitative data.
e Discrete quantitative data that is not grouped.

A line graph is drawn by first plotting the points and then joining them using a ruler.
Example
Nel records the temperature in Colwyn Bay at 14:00 each day for a week. Here are her results.

Day Monday Tuesday Wednesday  Thursday Friday Saturday Sunday
Temperature 20°C 18°C 21°C 23°C 20°C 18°C 17°C

Nel decides to show the data using a line graph.

\

[ A suitable underlined title.

Line Graph to show the temperature in /

J

[ Label the axis. ]

. : Plot the
Temperature (°C) Colwyn Bay at 14:00 during one week e

points

/ N\ 2N _—"| with a cross
Arrow on / / or a dot.

the end of 20 )\x/ pzes \ Y,
the axis. 15 I

— Connect

A suitable 10 \ the crosses

scale. / Wi.th
Labels on > straight

. lines.
the lines, 0 S\ Day
not in the Monday Tuesday Wednesday Thursday  Friday  Saturday  Sunday
gaps. / / \
p
Suitable labels on the axis. ] [ Arrow on the end of the axis. Label the axis. ]
\

Exercise 21 \‘ / -
Draw line graphs to show the following data sets. /‘

(a) The temperature in Betws-y-Coed at 12:00 each day for a week.

DEW Monday Tuesday Wednesday  Thursday Friday Saturday Sunday
Temperature 14°C 12°C 13°C 17°C 17°C 16°C 12°C

(b) The extension of a spring when different masses are put on the spring.

Mass put on the spring (kg) 1] 1 p 3 4 5 6
Length of the spring (cm) 2 3 4 5 6 7 8

& @minutemaths314 Page 15
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(c) The height of Lowri’s plant.

Week 0 1 ) 3 4 5 6
Height (mm) 0 10 28 32 40 44 46

(d) Wind speed during one day.

Time 6am 7am 8am 9am 10am 1lam 12pm 1pm 2pm 3pm 4pm 5pm 6pm
Wind speed (knots) 4 2 4 8 12 16 22 24 26 28 24 20 18

(e) Total number of views for a new video on the school YouTube channel.

Day 1 2 3 4 5 6 7 8 9 10
Total number of views 4 26 38 46 48 50 50 54 55 55

(f) Number of goals scored by Gareth Bale during the first 8 games of a football season.

Game 1 2 3 4
Number of goals 0 1 0 2 1 0

w
=l 00

Interpreting Line Graphs

Exercise 22

Consider the following line graph, which shows the growth of a mouse.

Line Graph to show the growth of a mouse

Mass (grams)
55

N
50

X
. / /(___—-)e—’
. i
- ~

30 /
25

3
20
15
10
5
0 >, Age (weeks)
0 1 2 3 4 5 6

(a) What was the mass of the mouse at the end of the third week?
(b) How old was the mouse when its mass was 49 grams?
(c) Between which two weeks did the greatest increase in mass occur? What was this increase?

(d) Estimate the mass of the mouse after 3% weeks.

Yu{B /adolygumathemateg Page 16
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Exercise 23 ‘

Look at the following line graph, showing the highest temperature in Llandudno and in Cardiff during one August.

Line Graph showing the highest temperature in Llandudno and Cardiff

Temperature (°C) during August
2N
\ \ ’ \
20
N PNAL ST
15
10
5
&
0 > Q

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

(a) What was the highest temperature in Llandudno on August 10th?

(b) What was the highest temperature in Cardiff on August 15th?

(c) What was the difference between the highest temperatures in Llandudno and Cardiff on August 11th?
(d) On how many days was the difference between the two temperatures 2°C?

(e) What was the greatest difference between the two highest temperatures?

(f) What was the range of the highest temperatures in Llandudno during August?

(g) What was the mode of the highest temperatures in Cardiff during August?

(h) What was the mean of the highest temperatures in Llandudno during August?

(i) Without completing any calculations, was the mean of Cardiff’s highest temperatures for August
higher or lower than Llandudno’s mean? How do you know?

g @minutemaths314 Page 17
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®

Exercise 24

Draw a line graph; a vertical line diagram; a bar chart; a pictogram; and a
pie chart for the following data.

Favourite film genre of 15 people.

Animation: 4 Comedy: 8 Horror: 3
Line Graph to show the Vertical Line Diagram to Bar Chart to show the
favourite film genre of show the favourite film favourite film genre of 15
Frequency 15 people Frequency genre of 15 people Frequency people
. 9 -

A A A

8 - 8 o 8 -

7 4 7 7 4

6 o 6 6 o

5 5 o 5

4 - 4 - 4 -

3 4 3 4 3 4

2 - x 2 -

1 - 1 A 1 -

0 — () .,_,,),O.........).
Film Film Film
genre genre genre

Pie Chart to show the favourite
Pictogram to shL)w tll\e favourite film genre of 15 pLeoplé film genre of 15 people
Animatiogn
Comedy
Horror
Key: |:| =2 peopl|e
Key Words Corrections | am happy with... | need to revise...
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A scatter diagram is used to see whether there is a connection between two sets of quantitative data.
For example, here is some data about the fuel economy of a specific car at different speeds.

Speed (miles per hour, mph) 30 40 45 50 55 60 67 70
Fuel economy (miles per gallon, mpg) 70 | 64 | 62 | 57 | 55 | 52 | 46 | 38

We can plot the data on the scatter diagram shown below.

A Scatter Diagram to show the speed of a car
against its fuel economy

A suitable
underlined
title.

Fuel economy (mpg)

80 A
Label the
axis. 70 } X
—
X
Arrow on X
the end of 60 r
the axis. X x
N
X
N 0
A cross (or
a dot) for / X
each a0 L
column of X
data.
30 F
A suitable
scale.
Labelson | o 59 |
the lines,
not in the
gaps. .
\—/ 10 F <
£
°
Q
()]
o
0 [l [l [l [l [l [l [l >l (%]
0 10 20 30 40 50 60 70 80
A suitable scale. Labels on the Arrow on the end Label the
lines, not in the gaps. of the axis. axis.

The scatter diagram shows that there is a connection between the two sets of data. As the speed increases, the fuel
economy decreases. We say that there is correlation between the two sets of data. In this case, negative correlation
is seen on the scatter diagram.

& @minutemaths314 Page 19
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1A

Positive Correlation Negative Correlation E ‘ No Correlation

Types of Correlation

A A A
X% X X %
x X X Ise X
X

X

[ X X ' XX o X
X X X
X
X XX,
' >l 'l >| X 1 >|

If a scatter diagram shows correlation, then it is possible to add a

line of best fit to the diagram. This is a straight line that follows the

pattern of the data points. Whilst drawing a line of best fit, try to ensure that
there is a balance between the number of data points below and above the line.

If a scatter diagram
shows the points
closely following a line,
then the correlation is
said to be strong.

There are two ways of drawing a line of best fit:

1) Byeye.
2) Using the mean point.

In the first method, we plot the line by eye, looking at the diagram to see where the line of best fit should go.

In the second method, we also look to see where the line of best fit should go, but this time the line of best fit must
go through the mean point. We find this point by calculating the mean of the two data sets (separately), and then
forming a co-ordinate from the two

means. For example, considering the data Fuel A Scatter Diagram to show the speed of a
. ue
on the previous page, the mean of the H H
P pag economy (mpg) €4~ against its fuel economy
speeds is
80 A
(30+40+45+50+55+60+67+70)+8
=417 +8 70 k
=52.125
whilst the mean of the fuel economy is 60 F
(70+64+62+57+55+52+46+38)+8
=444 + 8 50 F
=55.5.
It follows that the mean point for this 40 F X
data set is (52.125, 55.5). By plotting this
point on the scatter diagram (shown in 30 F
red on the right), we can then draw a line
of best fit passing through this mean 20
point. It would then be possible to use i
this line (for example) to answer =
questions about the fuel economy of the 10 F S
car at different speeds, including speeds S
that do not appear in the original data 0 i L L L L 1 1 3 §_
set. 0 10 20 30 40 50 60 70 80
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Exercise 25

What type of correlation is shown in the following scatter diagrams?
Write down the type of correlation underneath each diagram.

@) IR (b) YA
X
X
X X
X X
- X X
X
X X X
X X
X X
1 > X 1 > X
9 g g
X
X
X x X
X X
X
X
X X i %
X X
X X
1 >. X 1 >. X

Exercise 26

For the scatter diagrams above where correlation is seen, draw, by eye, a line of best fit on the scatter diagram.
Exercise 27

Here is the data for scatter diagram (d) above.

X 3 4 7 8 9 11 14 16
y 5 6 7 9 11 13 14 15

Find the location of the mean point for this data.
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Exercise 28 -

Saturday 74 79 71 68 81 75 72 69 78 70 81 77 82 75
Sunday 72 76 73 69 77 75 70 71 77 72 79 75 78 74

The following data records the golf scores of 14 players over two consecutive days.

(a) Plot the data on the following scatter diagram.

Sunday A Scatter Diagram to show the golf scores of 14 players
80 A
70 |
63
>
©
2
ﬁ :
I
0 L L >I (%]
0 63 70 80 90
(b) Draw, by eye, a line of best fit on your scatter diagram. <
L
(c) Estimate the Sunday score of a player scoring 68 on Saturday. T
(d) Estimate the Saturday score of a player scoring 79 on Sunday. >
Exercise 29
Plot the following data sets on suitable scatter diagrams. Where appropriate, add (by eye) a line of best fit.
(a) The marks of 15 pupils in two mathematics examinations. (The two papers were marked out of 40.)
Paper 1 36 34 23 24 30 40 25 35 20 15 35 34 23 35 27
Paper 2 39 36 27 20 33 35 27 32 28 20 37 35 25 33 30

(b) Head circumference (in cm) and English test result (out of 50).

Head circumference (cm)
Mark 43 33 45 31 25 42 23 36 24 39
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Exercise 30 \\ /

Plot the following data sets on suitable scatter diagrams. Where appropriate, add
(using a mean point) a line of best fit.

(a) The age of Ford Fiesta cars and their second-hand price.

Age (years)
Price (£) 7,000 | 3,500 | 8,500 | 6,000 | 3,000 | 4,500 | 5,250 | 6,800 | 2,700 | 5,600 | 1,800 | 3,200

(b) The time taken by people of different ages to complete a crossword in a special competition.

Age (years)
Time (minutes) 11 | 8 |12 | 9 |16 |23 |19 |14 |15 | 9 |21 | 7 6 | 19

(c) The percentages obtained by a set of pupils in two Welsh tests.

Test 1 (%) 73 96 58 36 55 83 39 48 86 80 69
Test 2 (%) 50 62 41 23 36 57 28 31 55 54 46

Exercise 31 (Revision)

The number of visitors to a nature park and the number of hours of sunshine was recorded each Saturday for 6
weeks. The following table shows the results.

Number of hours of sunshine 7.5
Number of visitors 92 170 104 110 115 145

(a) Draw a scatter diagram for these results.

(b) Describe the correlation between the number of hours of sunshine and the
number of visitors to the nature park. -

(c) Draw, by eye, a line of best fit on your scatter diagram. N

(d) Use your line of best fit to find an estimate for the number of visitors to the
nature park on a day with 5 hours of sunshine.

Key Words Corrections | am happy with... | need to revise...
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Probability tells us how probable or likely something will happen.

It is possible to use the following vocabulary to describe a particular probability.

tain
Likely Cer

Even Chance Equal Chance

No Chance

Unlikely Good Chance

Very Unlikely High Chance

Very Likely Low Chance Impossible

Exercise 32
Discuss with a partner how you could order the above vocabulary, from least likely to most likely.

Exercise 33

”, u n, u«

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

(a) During next year Christmas will be on December 25th.

(b) The headteacher will live to be 200 years old. \| /
(c) At least one day of the summer holidays will be sunny.
(d) Obtaining “7” when throwing a normal die.

(e) The next person you will meet will share the same birthday as you.

(f) You will obtain “Heads” when flipping a coin.

(g) You will have chips for supper tonight.

(h) Next year, there will be at least one dry day during the month of May.
(i) The school bell will ring at 15:30 today.

(j) The next person you will meet after leaving this room will be a boy.

(k) Aliens will land on the school’s playing fields tomorrow lunchtime.

(1) Liverpool will win the Premier League this year.

(m) Scoring 61 on a dart board using only one dart.

Yu(B /adolygumathemateg
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Exercise 34

Choose the best description, from the following list, to describe the probability that each of the events listed below
will happen.

impossible unlikely even chance likely certain
(a) When three dice are rolled 1 will appear on each one.
(b) Tails will be shown when a 2p piece is thrown once.
(c) When the spinner on the right is spun, it will land on 10.
(d) When the spinner on the right is spun, it will land on 0.
(e) When the spinner on the right is spun, it will land on an even number.
(f) June will be at least one of the months in the next 14 months.

(g) Winning a raffle when you have bought five of the 300 tickets that have
been sold.

(h) The first baby to be born tomorrow in a hospital will be a boy.

(i) You will obtain ten when a fair die showing the numbers 1 to 6 is rolled.
(j) A person selected at random was not born on a weekend.

Exercise 35

Anna has a flock of 70 sheep. 35 of them have white faces and the other 35
have black faces. Anna randomly chooses one of the sheep from the flock.

Choose the best description (from the ones given below) to describe the
chance that Anna’s chosen sheep has a black face.

impossible unlikely equal chance likely certain

Exercise 36

Owen has a box that contains 30 balls. 10 of the balls are orange, and the other
20 are white. Owen randomly chooses one ball from the box.

Choose the best description (from the ones given below) to describe the
chance that Owen’s chosen ball is orange.

no chance unlikely even chance likely certain
Exercise 37

Write three questions for each of the following probabilities.
(Start each question with the words “What is the probability...”.)

(a) Impossible
(b) Very unlikely
(c) Even chance
(d) Likely

(e) Certain
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Probability Scale
It is possible to show probabilities on a probability scale.
Impossible Unlikely Likely Certain
| | |
| | |

Very unlikely Even chance Very likely

Exercise 38

Draw a probability scale. Mark the points a, b, ¢, d to show how probable, in your
opinion, the following events are.

(a) It will be snowing at The North Pole tomorrow.
(b) You will obtain heads when throwing a coin.

(c) You will obtain 4 when throwing a normal fair die.

(d) It will rain sometime during the day tomorrow.

Exercise 39
Draw a probability scale. Mark the points a, b, c, d to show how probable, in your opinion, the following events are.
(a) The next pupil you will see will be over 2 metres tall.

(b) There will be at least one sunny day in London during June.
(c) You will pass your driving test before your 18th birthday.

(d) There will be snow on the top of Mount Everest in December.
Exercise 40

Draw a probability scale. Mark the points a, b, ¢, d to show how
probable, in your opinion, the following events are.

(a) The next pupil you will see will be older than you.
(b) The next pupil you will see will be one of a set of twins.

(c) The next pupil you will see will be right-handed.

(d) The next pupil you will see will be wearing a skirt.
Exercise 41

Draw a probability scale. Mark the points a, b, ¢, d to show how probable, in your opinion, the following events are.
(a) You will catch a cold before the end of the year.

(b) There will be a power cut in your house before the end of the week.

(c) More than half the class will watch the next episode of Coronation Street.

(d) You will obtain 7 when rolling a normal fair die.
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Probability as a Number

It is also possible to write probability as a number. 0 represents impossible, whilst
1 represents certain. Every probability is a number between (and including) 0 and 1.

Exercise 42

How probable are the following events?
(Answer with a number between 0 and 1.)

(a) You will receive a text message before the end of the day.

(b) You will receive the best grade for effort in all of your subjects
in your next report.

(c) You will marry before you are 20 years old.

(d) You will obtain an even number when rolling a fair die.

(e) Apple will release a new iPhone before April next year.

(f) The headteacher will come to the class during this lesson.

(g) Flapjacks will be available in the canteen tomorrow lunchtime.

(h) It will rain during tomorrow’s break time.

Y/

(i) The next person you will see will be 12 years old.

(j) You will watch a film tonight.

(k) Aston Villa will be the next winners of the F.A. Cup.

(I) Sometime during your life, you will swim the channel between
England and France.

(m) A woman will be driving the next car you see.
(n) Someone in your class will receive a letter tomorrow.
(o) Wales will win the next Rugby World Cup.

(p) You will need to buy a new pencil before the end of the year.

Key Words Corrections | am happy with... | need to revise...
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ST e T 33 .

In this chapter, you will complete a mini project on the theme ‘weather and climate’.

STEP 1: Use the box on the right to write down which data you intend
to collect.

Here are some ideas:

e Average world temperature over the past century.

e The probability that it rains on each individual day during the
next week.

e The monthly rainfall in two places over a year. L

STEP 2: Use the box on the right to write down what you intendtodo 1~~~ "~~~ =-=-==7===777 |
with your data. Rule: you must do at least 4 different things with your
data.

Here are some ideas:

e Draw a line graph showing the change in average world
temperature over the past century.

e Use a probability scale to show the probability that it rains on
each individual day during the next week.

e Calculate the mode of the highest temperature over a fortnight
in two different places.

e Draw a pictogram to show the type of weather in a particular
place over a period of a month.

STEP 3: Write a report in your book on this project.
The report should contain:

e Ashort introduction about the project;

e The data you have collected;

e At least two different pictograms / vertical line diagrams / line graphs;
e (Calculations for at least two different modes / means / ranges;

e A conclusion to explain what you have discovered about your data.

Key Words Corrections | am happy with... | need to revise...
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Puzzle: Pair the solid with its plan view.
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I know I need to Question | Correct
Name: ..., R . . i _
this. revise this. in the in the
Percentage in the test: .................. :_: 28" test: test?
| know how to calculate the mode for a set of data. 2
| know how to find the modal class for a set of grouped data. 10
| know how to compare two distributions using the mode. 7
| know how to use the mode and the mean to decide on the 5
best average to use.
| know how to draw a pictogram for a set of data. 1
| know how to interpret a pictogram.
| know how to draw a vertical line diagram for a set of data. 4
| know how to interpret a vertical line diagram. 4,9
| know how to draw a line graph for a set of data. 4
| know how to interpret a line graph. 4
| know how to draw a scatter diagram. 11
| know how to recognise the different types of correlation in a 1
scatter diagram.
| know how to draw a line of best fit on a scatter diagram, 1
either by eye or by using the mean point.
| know how to interpret a scatter diagram. 11
| know what vocabulary to use then answering questions 3
involving probability.
| know how to use a probability scale. 6
| can write probability as a number. 8
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