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Intelligent Practice
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Fluency Practice

Question 1:  For each of the following, write down the ratio of red squares to green circles.
Give your ratios in their simplest forms.

@ OO ) EEOO ) IEmO0O00000
BHOO HNE EEEQCOOOOO

BN
mE

Question 2:  Simplify the following ratios

(@) 4:6 (b) 14:8 (c) 15:10 (d) 6:15

(e) 30:10 (f) 12:16 (g) 6:18 (h) 45:10

(i) 12:28 () 24:36 (k) 25:60 (1) 27:63

(m) 48:60 (n) 120:260 (o) 8000:75 (p) 33:121

(qQ) 2.5:4.5 (r) 1.5:20 (s) 6:1.2 (t) 2.25:4.95

Question 3: Write the following as ratios in their simplest forms.

(a) £4 to £20 (b) 240cm to 400cm (c) 50 minutes to 20 minutes
(d) 60kg to 72kg (e) 12 miles to 30 miles (f) 15cmto 75cm
(g) 8.5gto 3.5g (h) £0.50to £20 (i) 1.02litres to 0.74 litres

Question 4: Write the following as ratios in their simplest forms.

(a) 8days to 2 weeks (b) 1 hourto 15 minutes (c) 2hoursto 1day
(d) 95pto £3.00 (e) 400mto 1.5km (f) 15kgto900g
(g) 4500ml to 2 litres (h) 8km to 50mm (i) 90 minutes to 2 days
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Intelligent Practice

Simplify:

1) 10:16 16) 50cm: 1.5 m

2) 16:10 17) 60 minutes : 1 hour

3) 8:10 18) 2—3

4) 4:5 19) 600 seconds : 2.5 minutes
5 4.5:5 20) 28:42:28

6) 32:24 21) 10a : 16a

7) 32:48 22) 10a: 16b

8) 64:96 23) 10a? : 16a

9) 64:96: 20

24) 50p : £2.70

10) 128:96: 40 25) 32ab : 16bc

10

11) - 26) 32ba : 16¢h
12) 50p : £1.50 27) 1.5km :400m
13) % 28) 30a?b : 18b%a
1) 16 29) 18a3b? : 24b*a?
20
30) 18a3b?: 24b*a?: 21ac
15) 32

20
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Fluency Practice

1) Write the ratio 1520 kg : 240000 g in its simplest form.
2) Write the ratio 1400 kg : 350000 g in its simplest form.
3) Write the ratio 35000 g : 95 kg in its simplest form.

4) Write the ratio 450000 g : 90 kg in its simplest form.

5) Write the ratio 360 cl : 80 ml in its simplest form.

6) Write the ratio 96 litres : 9000 cl in its simplest form.
7) Write the ratio 3000 mm : 200 cm in its simplest form.
8) Write the ratio 120 km : 120000 m in its simplest form.
9) Write the ratio 140 ml : 20 cl in its simplest form.

10) Write the ratio 180 km : 600000000 mm in its simplest form.
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Fluency Practice
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Problem Solving
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Maths Venns
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Maths Venns
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Maths Venns
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Intelligent Practice

1)

2)

3)

4)

5)

6)

7)

8)

9)

Theratioofa : bis3: 2
ais % of the whole

Theratioofa : bis3: 2
b is ; of the whole

Theratioofa:bis3:1
b is ; of the whole

Theratioofa:bis3:1

?
bis:;ofa

Theratioofa:bis4:1

?
bis:;ofa

Theratioofa:bis4:1

?
ais — of b

Theratioofa : bis8: 2
ais % of b

Theratioofa : bis2 : 8

?
ais — of b

Theratioofa:bis3:9
ais % of b

10) The ratioofa : bis 3 : 10

?
ais — of b

11) Theratioofa : bis 3 : 10

?
bis:;ofa

12) Theratioofa : bis 3 : 10
b is ; of the whole

13) Theratioofa : bis 10 : 3
b is ; of the whole

14) The ratioofa : bis 10 : 3
the whole is % of b

15) Theratioofa : bis? :?
ais — of b
4
16) Theratioofa : bis? :?

ais % of the whole

17) Theratioofa : bisp : q
ais % of the whole

18) Theratioofa : bisp : q
ais % of b
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Fluency Practice

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

Question 7:

The ratio of red apples to green apples in a basket is 1:2 i
(a) What fraction of the apples in the basket are red? ‘b
(b) What fraction of the apples in the basket are green?

The ratio of blue pens to black pens in a box is 3:5

(@) What fraction of the pens are black?
(b) What fraction of the pens are blue?

A farmer keeps cows and pigs on his farm.
The ratio of cows to pigs on the farm is 2:3

(@) What percentage of the animals on the farm are cows?
(b) What percentage of the animals on the farm are pigs?

Olivia has blue, pink and orange counters in a bag.
The ratio of blue to pink to orange counters is 4:5:2

(@) What fraction of the counters are blue?
(b) What fraction of the counters are orange?

Chris makes a drink by mixing lemonade and orange juice in the ratio 13:7

(@) What percentage of the drink is lemonade?
(b) What percentage of the drink is orange juice?

There are white, red and yellow counters in a box.
The number of white counters, the number of red counters and the number
of yellow counters are in the ratio 2:7:16

What percentage of the counters in the box are red?
Cards in a pack are either orange or purple.

80% of the cards are orange.
Write the ratio of orange cards to purple cards.
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Fluency Practice

Question 8:

Question 9:

Question 10:

Question 11:

Question 12:

Question 13:

Question 14:

The counters in a bag are red or yellow.
30% of the counters in the bag are red.
Write the ratio of yellow counters to red counters.

Chris designs a flag.
20% of the flag is white and the rest is pink. /\

What is the ratio of white to pink?

14% of the students in a class are left handed.
Write down the ratio of left handed to right handed students.

% of the beads in a bag are white.

The rest of the beads are grey.

(@) Write down the ratio of white beads to grey beads.
(b) Write down the ratio of grey beads to white beads.

An American football team won a sixth of their matches.
They lost the rest.
Work out the ratio = matches won : matches lost

% of the apples in a bag are red.

Write down the ratio of red apples to green apples.

I of the buses arriving in a town are late.

Write down the ratio of on time buses to late buses.
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Intelligent Practice

1)
2)
3)
a)
5)
6)
7)
8)
9)
10)
11)
12)

13)

14)

15)

16)

The ratio of red balls to green balls ina bagis 1 :
The ratio of red balls to green balls in a bagis 1 :
The ratio of red balls to green balls in a bagis 3 :
The ratio of red balls to green balls in a bagis 4 :
The ratio of red balls to green balls in a bagis 4 :
The ratio of red balls to green balls in a bagis 8 :
The ratio of red balls to green balls in a bagis 2 :
The ratio of red balls to green balls in a bagis 4 :
The ratio of red balls to green balls in a bagis 4 :
The ratio of red balls to green balls ina bagis 1 :
The ratio of red balls to green balls ina bagis 1 :

The ratio of red balls to green balls ina bagis 1 :

3

ul

. What fraction of the balls are red?
. What fraction of the balls are green?
. What fraction of the balls are green?
. What fraction of the balls are green?
. What fraction of the balls are red?
. What fraction of the balls are red?
. What fraction of the balls are red?
. What fraction of the balls are red?
. What fraction of the balls are red?
. What fraction of the balls are red?
. What fraction of the balls are green?

. What fraction of the balls are green?

The ratio of red balls to green balls to blue balls ina bagis 1 : 5 : 2. What fraction of the balls

are green?

The ratio of red balls to green balls to blue balls ina bagis 1 : 5 : 2. What fraction of the balls

are red?

The ratio of red balls to green balls to blue balls in a bagis 3 : 5 : 2. What fraction of the balls

are red?

The ratio of red balls to green balls to blue balls in a bagis 9 : 15 : 6. What fraction of the

balls are red?
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Extension

Question 1: Bethany and Summer are waitresses.
They share the tips in the ratio of the hours they have worked.
Bethany worked from 11am until 5pm.
Summer worked from 1pm until 9pm

What fraction of the tips does Bethany keep?

Question 2: Oscar and Theo collect coins and stamps.
Altogether they have the same number of coins as stamps.

The ratio of coins Oscar has to coins Theo has is 3:7
The ratio of stamps Oscar has to stamps Theo has is 1:4

Show Theo has more stamps than coins.
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Fluency Practice

Question 5: Express each of the following ratios in the form 1:n

(a) 2:3 (b) 5:4 (©) 4:10 (d) 10:7
(e) 8:13 (f) 5:81 (g) 100:131 (h) 200:77
(i) 25:29 G) 21:40

Question 6: Express each of the following ratios in the form n: 1
(@ 7:2 (b) 9:5 (c) 11:3 (d) 5:8

(e) 3:10 (f) 19:20 (g) 207:50 (h) 38:55

Do not round your answers!
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Fluency Practice
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Extension

Question 1: Daisy mixes 50 ml of orange juice with 200 ml of water.
Write down the ratio of orange juice to water.
Give your answer in its simplest form.

Write down the ratio of male fans to female fans.

Question 2: At a football match, there are 3000 men and 1800 women. !
. . ®
Give your answer in its simplest form.

Question 3: Aidan, Bill and Cara share sweets in the ratio of their ages.

Aidan is 12 years old.
Bill is 9 years old. ﬁ
Cara is 3 years old.

Write down the ratio of their ages. ﬁ iﬁé

Give your answer in its simplest form.

Question 4: In a nursery, there are 5 adults and 14 children.
Write the ratio of adults to children in the form 1: n

Question 5:  Ellie is making a cake.
The instructions say that the ratio of sugar to flour should be 1: 3
Ellie uses 250g of sugar and 650g of flour.
Has Ellie used the correct ratio of sugar to flour?

Question 6: Shannon is revising for her summer exams.
The table below shows the number of minutes Shannon spends revising on each
of 5 evenings.
It also shows the number of minutes Shannon spends relaxing on the 5 evenings.

Monday Tuesday = Wednesday Thursday Friday
Number of minutes revising 88 198 150 133 160

Number of minutes relaxing 20 40 28 25 34

Shannon wants to spend at least 5 minutes revising for every 1 minute of relaxing.
On which days did Shannon spend enough time revising?

Question 7:  Four teachers are planning school trips.
The table shows the number of students and the number of teachers planned to
go on the trip.

| Karting  Museum  Theme Park University

Number of students 140 221 342 159

Number of teachers 8 12 19 9

For every 18 students there must be at least 1 teacher.
Which trips have planned to bring enough teachers?
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Maths Venns
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Fluency Practice

The scale of the map below is 1 cm : 13 miles The scale of the map belowis 1 cm : 22 km

Tilly

Find the actual distance between Ella and River.  Find the actual distance between Tilly and Adam.

The scale of the map belowis 1 cm: 11 miles The scale of the map belowis 1 cm: 19 km

Ella

Find the actual distance between Alfie and Jack. Find the actual distance between Ella and Ruby.

The scale of the map below is 2 cm : 19 miles

Find the actual distance between Laura and Rebecca.
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Fluency Practice

The scale of the map belowis1: 400000

The scale of the map belowis1: 200000

Find the actual distance between Jamie and River.
Give your answer in kilometres.

The scale of the map below is 1 : 2300000

Tim

Find the actual distance between Tim and Sam.
Give your answer in kilometres.

The scale of the map belowis1: 2100000

Jack

Find the actual distance between Ella and Jack.
Give your answer in kilometres.

Find the actual distance between Ella and Sam.
Give your answer in kilometres.

The scale of the map belowis1: 1800000

Find the actual distance between Laura and Ruby.
Give your answer in kilometres.
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Fluency Practice

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

Question 7:

A drawer contains white socks and black socks only.
The number of white socks to the number of black socks is in the ratio 1:3
There are 12 white socks.

(a) Work out the number of black socks in the drawer.
(b) Work out the total number of socks in the drawer.

James has some apples and oranges.
The ratio of apples and oranges is 2:5
He has 15 oranges.

How many apples does James have?

The ratio of lemon sweets to strawberry sweets in a tub is 5:3
There are 120 lemon sweets in the tub.
How many strawberry sweets are in the tub?

Rachel has some first class and some second class stamps.
The ratio of the number of first class to the number of second class stamps is 3:4
Rachel has 18 first class stamps.

(a) How many second class stamps does Rachel have?
(b) How many stamps does Rachel have in total?

Abby, Neil and Dylan share a sum of money in the ratio 2:4:5
Neil receives £60
Work out how much money Dylan receives.

The ratio of the number of girls to the number of boys in a school is 9:10
There are 900 boys in the school.

Work out the total number of students in the school.

Flour, sugar and butter are mixed in the ratio 6:2:3
How many grams of flour and sugar are needed to mix with 180g of butter?
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Intelligent Practice

1) Claire and John share some money in the ratio 3 : 2. Claire receives
£18. How much does John receive?

2) Claire and John share some money in the ratio 6 : 4. Claire receives
£18. How much does John receive?

3) Claire and John share some money in the ratio 3 : 2. Claire receives
£36. How much does John receive?

4) Sandy and Mark share some sweets in the ratio 1 : 4. Mark receives
48 sweets. How many does Sandy receive?

5) Sandy and Mark share some sweets in the ratio 1 : 9. Mark receives
18 sweets. How many does Sandy receive?

6) George and Joe share some sweets in the ratio 1 : 9. Joe receives
18 sweets. How many sweets are shared in total?

7) George and Joe share some sweets in the ratio 7 : 9. Joe receives
18 sweets. How sweets are shared in total?

8) Huda, Nicole and Bethan share some sweets in theratio7 : 8 : 9.
Huda receives 14 sweets. How many sweets do Nicole and Bethan
each receive?

9) A piece of wood is split into three pieces into the ratio 7 : 8 : 9. The
smallest piece of wood is 21cm. Work out the length of the other two
pieces.

10) A piece of wood is split into three pieces into the ratio 3 : 6 : 5. The
smallest piece of wood is 21m. Work out the total length of the
wood.

11) Three angles are in the ratio 3 : 6 : 5. The largest angle is 72°. Could
these be the angles of a triangle?

12) Four angles are splitinthe ratio 3 : 6 : 5 : 2. The smallest angle is
45°. Could these four angles meet at a point?
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Extension

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

Four angles are in the ratio 2:3:4:11
The largest angle is 198°
Show the four angles will fit together at a point with no gaps.

Matthew makes a drink using lemonade and orange juice.

210ml of his drink was lemonade

140ml of his drink was orange juice

Rosie makes more of the drink for a party using the same ratio of lemonade to
orange juice.

Rosie uses 6 litres of lemonade.

How much orange juice does Rosie use?

There are red and green apples in a crate.
There are 60 green apples in the crate.
The ratio of the number of red apples to green apples is 1:5

Georgia puts in some more red apples into the crate.
The ratio of the number of red apples to green apples is now 2:3

How many red apples does Georgia put into the crate?

Olive has 600 fruit trees.

Some of the trees are apple trees.

The rest of the trees are pears trees and plum trees in the ratio 7:5.
There are 175 plum trees.

Work out what fraction of the trees are apple trees.

Two numbers are in the ratio 4:3
One of the numbers is 1.8
What are the two possible values for the other number?

Jason, Kati? and Leonard share some money.
Jason gets = of the money.

Katie and Leonard share the rest of the money in the ratio 17:3

Jason gives 45% of his share of the money to his mother.
He has £198 left.

How much more money does Katie receive than Jason?
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Fluency Practice

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

A bag contains yellow and blue blocks in the ratio 1:3
There are 8 more blue blocks than yellow blocks.

(a) How many yellow blocks are there?
(b) How many blue blocks are there?

The ratio of boys to girls in a class is 2:3
There are 6 more girls than boys in the class.
How many girls are in the class?

Thomas and Emma share some money in the ratio 3:5
Emma receives £30 more than Thomas.

(a) How much money does Emma receive?
(b) How much money does Thomas receive?

In a survey, the ratio of the number of people who preferred tea to those who
preferred coffee was 9:5

36 more people preferred tea to coffee.

How many people were in the survey?

The ratio of Mollie’s age to Heather’s age is 4:9
Heather is 40 years older than Mollie
How old is Mollie?
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Intelligent Practice

1) Tony and Luke share some money in the ratio 3 : 7. Luke receives
£20 more than Tony. How much do they each receive?

2) Tony and Luke share some money in the ratio 3 : 7. Luke receives
£10 more than Tony. How much do they each receive?

3) Katy and Becky share some money in the ratio 2 : 1. Katy receives
£10 more than Becky. How much do they each receive?

4) The ratio of boys to girlsinaclassis 2 : 1. There are 8 more boys than
girls. How many boys and girls in the class?

5) There are blue, red and yellow counters in a bagintheratio3 : 2 : 1.
There are 6 more blue counters than red counters. How many
counters are there in total?

6) There are blue, red and yellow counters in a bag in the ratio9 : 6 : 3.
There are 6 more blue counters than red counters. How many
counters are there in total?

7) There are blue, red and yellow counters in a bagintheratio9 : 6 : 3.
There are 18 more blue counters than red counters. How many
counters are there in total?

8) A flapjack is made of oats, butter and syrup intheratio7 : 2 : 5. A
recipe requires 180g more syrup than butter. How many grams of
oats should | use?

9) A flapjack is made of oats, butter and syrup intheratio7 : 1 : 5. A
recipe requires 180g more syrup than butter. How many grams of
oats should | use?

10) A flapjack is made of oats, butter and syrup intheratio9:1: 5. A
recipe requires 140g more oats than butter. How many grams of
flapjack will the recipe make in total?
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Extension

Question 1:

A box contains red, purple and green beads in the ratio 4:6:7
There are 1428 more green beads than red beads.
How many green beads are in the box?
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Fluency Practice

Question 1:

(a) Share £20 in the ratio 2:3
(c) Divide £24 in the ratio 1:3
(e) Divide 55gin the ratio 3:2
(g) Share £210 in the ratio 2:5

(i) Share 350m in the ratio 3:7

Question 2:

(a) Share £104 in the ratio 3:5
(c¢) Divide 315ml in the ratio 2:7
(e) Share £800 in the ratio 11:14

(g) Divide €510 in the ratio 13:2

Question 3:
(a) Share £40 in the ratio 1:3:4
(c) Share 88p in the ratio 2:4:5

(e) Divide $165 in the ratio 1:2:12

Question 4:
(a) Share 1km in the ratio 2:3
(c) Divide 1 day in the ratio 1:2

(e) Share £6 in the ratio 1:4

(b) Share 15cm in the ratio 1:2
(d) Share 35 sweets in the ratio 4:3
(f) Divide 54kg in the ratio 1:5
(h) Share 120 hours in the ratio 5:7

(j) Divide 360° in the ratio 1:4

(b) Divide 161 miles in the ratio 6:1
(d) Share $650 in the ratio 4:9
(f) Share 1200kg in the ratio 3:37

(h) Share 1116mm in the ratio 1:8

(b) Divide 63ml in the ratio 2:3:4
(d) Share 180° in the ratio 2:2:5

(f) Share 720cm in the ratio 3:4:2:9

(b) Divide 2m in the ratio 9:1
(d) Share 4 minutes in the ratio 2:3

(f) Share €12 in the ratio 7:17

Question 5:  Work out each of the following. You may use a calculator
(a) Share 10mlin the ratio 1:3 (b) Divide 17g in the ratio 2:3
(c) Divide 345ml in the ratio 3:5 (d) Divide £260 in the ratio 5:11

(e) Share 58°in the ratio 2:7 (f) Share 880 seconds in the ratio 2:5:11
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Fluency Practice

Share £60 in the
ratio 5:1.

Divide £48 in the
ratio 5:3.

Share £72 in the
ratio 4:5.

Divide £40 in the
ratio 3:5.

Share £132 in the
ratio 8:3.

Divide £42 in the
ratio 3:4.

Share £33 in the
ratio 6:5.

Divide £56 in the
ratio 6:1.

Share £15 in the
ratio 3:7.

Divide £24 in the
ratio 1:3.

Share £25 in the
ratio 1:9.

Divide £54 in the
ratio 2:7.

sharing in

a rato

match & complete

£48 £

£ £40

£30:£

£ :£15

£ £36

£12 . £

£

: £22.50

£ :£18

£450: £

£ 1 £24

£ £10

£15: £
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Intelligent Practice

1) Share 20 intheratio 2 : 3

2) Share 20 intheratio 3 : 2

3) Share20intheratio4:1

4) Share40intheratio4:1

5)  Share 40 on the ratio 8 : 2

6) Share 40 intheratio8: 12
7) Share 40 intheratio 10 : 6
8) Share40intheratio5:3

9) Share40intheratiol:4:3
10) Share 40 intheratio5:1:2

11) Jarvis and Damon share sweets in the ratio 2 : 3. Jarvis gets 4 sweets, how many does
Damon get?

12) Share 30 intheratiol: 2

13) Justine and Brett share sweets in the ratio 7 : 3. Brett gets 30 sweets, how many does
Justine get?

14) Liam and Noel share some money in the ratio 1 : 5. Noel gets £25, how many does Liam get?
15) Share £9intheratiol:5
16) Mark and Gaz share some money in the ratio 7 : 4. Gaz gets £30, how many does Mark get?

17) Crispin and Louise share sweets in the ratio 2 : 5. Louise gets 60 more than Crispin. How
many does Crispin get?

18) Tommy and Thom share sweets in the ratio 7 : 9. Tommy gets 80 less than Thom. How many
does Tommy get?

19) Share 180°intheratio2:3:5

20) Richard and Tjinder share money in the ratio 4 : 9. Tjinder gets £24 more than Richard. How
much money did they get altogether?

21) Tim and Mark share some money in the ratio 4 : 5. Tim gets £25, how many does Mark get?

22) Share 360°intheratio7 :5:4:2
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Fluency Practice
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Extension

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

Question 7:

Question 8:

Question 9:

Ed has 30 sweets.
The ratio of red sweets to yellow sweets is 2:3

How many red sweets does Ed have?

Liam and Nathan share £60 in the ratio 1:3
How much money does each man receive?

The ratio of adults to children at a cricket match is 7:3. &'2

There 150 people at the match. P

How many children attended the cricket match? '\j“m
&

Mark is making concrete.
Concrete is made by mixing cement, sand and gravel in the ratio 1:2:3.
Mark wants to make 300kg of concrete.

(@) How much cement does Mark need?
(b) How much sand does Mark need?
(c) How much gravel does Mark need?

The angles in a triangle are in the ratio 1:1:4

(a) Find the size of each angle
(b) What type of triangle is it?

Dorothy has green and blue beads in the ratio 1:4
Dorothy has 80 beads.

(@) How many blue beads does she have?
(b) What fraction of the beads are green?
(c) What percentage of the beads are blue?

The ratio of boys to girls in a class is 2:3
Ben says there are 28 students in the class.

(a) Explain why Ben must be wrong
(b) Write down a possible number of students in the class

At a football match, the ratio of children to adults is 2:7
There are 2700 people in the crowd.

Each adult ticket is £8

Each child ticket costs £3 less than an adult ticket.

Work out the total money made from ticket sales.

In a school, all students study one language, French or Spanish.
The ratio of girls to boys in Year 11 is 4:3

% of the boys study French —
There are 168 students in Year 11. i

I
How many of the boys study Spanish?
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Extension

Question 10: In a school election there were four candidates: Tom, Rebecca, Olly and Wendy.
540 students voted in the election.

5% of the votes were for Tom

of the votes were for Rebecca

N=J i}

The ratio of the number of votes for Olly to the number of votes to Wendy was 1:2

How many votes were for Wendy?

Question 11: A drink is made by mixing orange juice and lemonade in the ratio 1:4
Lemonade costs 80p per litre
Orange juice costs £1.20 per litre
Work out the cost of making 3 litres of the drink.

Question 12: Hannah baked some chocolate, strawberry and vanilla cupcakes.
She baked four times as many chocolate as strawberry cupcakes.
She baked three times as many chocolate as vanilla cupcakes.
Altogether Hannah made 152 cupcakes.

How many cupcakes of each flavour did Hannah make?

Question 13: In a car park the ratio of white cars to black cars is 2:7
The ratio of white cars to red cars is 3:11
Altogether there are 343 white, black and red cars.

How many black cars are in the car park?

Question 14: At a holiday park, guests either stay in a caravan or in a tent.
In 2017 there were 460 guests.
In 2017 the number of guests was 15% greater than in 2016.

The ratio, in 2016, of people staying in a caravan to staying in a tent was 5:3.

How many guests stayed in caravans in 2016?
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Extension

divide 180° in these ratios:

(1) 2:3:4
(2) 5:6:7
(3) 9:10: 11
4) 4:5:6
(5) 19:20: 21
(6) 3:4:5
endles inthe. 1) 11:12:13
triangle? 8) 7.8-9
9) 8:9:10

the total of the angles of a
triangle is to be split in the
ratio of

three consecutive numbers
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¢saxeoued gz axew 03 pasu S|
JNOJJ pue |IW yonw MoH "Inojy

6 02T pue jiw |w 0OZ spasu
sayeoued g axew 03 adidad

19300
|ea4 3Y3 03 332004 |apowl
3y3 Jo oned ay3 puld "W 8
SI |spow ay3 jo 3ybiay |enjoe
ay3 pue ‘wd g7 S| 39do0d
[opow 3y3 jo ybiay ayL
193004 [9powl e sp|ing beysi

éulp
M3U 3Y3 J0J J91em 0] |e1pJod
JO onjed ayj si Jeym "pappe sl
|elpdod jo adow |w QT 49buoJls
AUulp syl @xew ol *p T ohed
U3l Ul J91eM pue |eIpJoD YlIMm
apew siyuup abuelo jo |w 0ZT

'sa|bue ay3 Jo yoea Jo 9zISs 9y}
puld "¢ i v - £ g onelasyul
aJe |eJaie|upenb e ul sajbue ay

01

(0

)]

*wiJdoy

3s9|dwis s3I Ul oe|q @ dHYM

. p=4 sJed JO oned syl a}lUM\

‘SJed a1lym se sied pad Auew
Se sawl} 934y} pue ‘sied

¥oe|q se sied ajym Auew se

92IM} ade aJay) dJed Jed e ul

élebns
6 g/ yum xiw 03 palinbal
S| J233Ng pue Jnoj yonw moH
"C ¢ €1 §oned syl ullanng pue
Jdebns ‘anoj) saxiw axed edispey

¢03} puodsallod
SIY3 S20p W Ul aduesip
[enyoe jeypn "dew ay3j uo wd §
JO 20UBISIp B Salnseawl eyjlely
'00S : T Jo 9|eds e sey dew y

(4)

(6)

)

(®)

élejoy ur Adeuqil ayy
ul 2Jay3 aJe s»00q Auew moy
’$X00q U0l £/£G B4 dI3Y3 41
*Z : € Oljed 9y3 ul uoi3dI-uou Jo
uol301) aJe Aleaqi| e ul s300q ayl

‘Jooyos
93 ul sAoq Jo Jaquinu ay3 Ino
340 *|00Yds Y3 Ul spIb 16
2Je alayl '/ : Sl |ooyos e
ul sjd16 Jo Jaquinu ayy 03 sAoq
JO Jaquinu ay3 Jo oned aylL

w0y 3sajduwis
S}I Ul Jomsue JnoA aAID ¢sdijny
10 s3s0J4 aJe doys ayj ul S1I9amoys
93 JOo uonodedj jeym ‘¢ 1 ¢
: £/ Sl sedaqJab 03 sdijny 03 sasoJ
Jo onjet ay3 ‘doys 3si0}) e U

"wJoj 3sa|dwis sy ul Jamsue
JINOA 9AID ¢pad aJde sjipuad ayy
JO uodel) 3eyM “sjiouad Moeq

/ pue sjipuad paJ € ‘s|iouad
2N|g § sulejuod ased [puad vy

(p)

)

(q)

(e)

swa|qo.d papliom oney

Page 67
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Intelligent Practice

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

The ratio of a

:bisl:2.Theratioofb:cis2:

:bisl:2.Theratioof b : cis 2

:bhis3:

:bhis4:

:bhis4:

:bhis4:

:bhis4:

:bhis4:

:bis4:

:bhis4:

:bhis4:

:bhis4:

:bis4:

:bis4:

:bhis4:

:bhis3:

:bhis3:

:bhis9:

2.

The ratio of b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

.The ratioof b

tcis2:

tcis2:

:cisl:

:Ccis6:

:Ccis6:

:Ccis6:

:Ccis6:

:Ccish:

:Ccish:

:Ccish:

:cis 10 : 3. What is the ratioof a :

:cis 10 : 3. What is the ratioof a :

:Ccish:

:Ccish:

tcis2:

:cis?2

3.

1 4,

3.

3.

3.

3.

: 0,

What is the ratioof a :

What is the ratioof a :

. What is the ratioof a :

. What is the ratioof a :

. What is the ratioof a :

. What is the ratioof a :

. What is the ratioof a :

. What is the ratioof a :

. What is the ratioof a :

. What is the ratioof a :

. What is the ratioof a :

What is the ratioof a :

What is the ratioof a :

What is the ratioof a :

What is the ratioof a :

What is the ratioof a :

c?

c?

c?

c?

c?

c?

c?

c?

c?
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Intelligent Practice

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

The ratio of red to blue is 2 : 3, the ratio of blue to green is 3 : 5, what is the ratio of red to
green?

The ratio of red to blue is 2 : 3, the ratio of blue to green is 6 : 10, what is the ratio of red
to green?

The ratio of red to blue is 4 : 6, the ratio of blue to green is 6 : 10, what is the ratio of red
to green?

The ratio of red to blue is 8 : 12, the ratio of blue to green is 6 : 10, what is the ratio of red
to green?

The ratio of red to blue is 9 : 12, the ratio of blue to green is 6 : 10, what is the ratio of red
to green?

The ratio of red to blue is 12 : 9, the ratio of blue to green is 6 : 10, what is the ratio of red
to green?

The ratio of red to blue is 12 : 10, the ratio of blue to green is 6 : 10, what is the ratio of
red to green?

The ratio of red to blue is 12 : 10, the ratio of blue to green is 15 : 10, what is the ratio of
red to green?

The ratio of red to blue is 120 : 100, the ratio of blue to green is 150 : 100, what is the
ratio of red to green?

. 101 . .11 . .
The ratio of red to blue is > the ratio of blue to green is 3 what is the ratio of red to
green?

. .11 . .11 . .
The ratio of red to blue is P the ratio of blue to green is R what is the ratio of red to
green?

The ratio of red to blue is x : y, the ratio of blue to greenis y : z, what is the ratio of red to
green?

The ratio of red to blue is x : y, the ratio of blue to green is 3y : 4z, what is the ratio of red
to green?

The ratio of red to blue is x : 19, the ratio of blue to green is 17 : y, what is the ratio of red
to green?

If y and z are prime, what is the ratio of red to blue is x : y, the ratio of blue to greeniis z :
w, what is the ratio of red to green?
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Fluency Practice

1)

2)

3)

4)

A pencil case contains pens, pencils and crayons.
The ratio of pens to pencilsis 7b : 9.

The ratio of pencils to crayons is 3 : 5b.

Work out the ratio of pens to crayons.

Give your answer in its simplest form.

A pencil case contains pens, pencils and crayons.
The ratio of pens to pencilsis 3x : 10.

The ratio of pencils to crayons is 3 : 7x.

Work out the ratio of pens to crayons.

Give your answer in its simplest form.

A bag of sweets contains jellies, mints and toffees.
The ratio of jellies to mintsis 6m : 1.

The ratio of mints to toffeesis 7 : 11m.

Work out the ratio of jellies to toffees.

Give your answer in its simplest form.

A picnic box contains sandwiches, cakes and apples.
The ratio of sandwiches to cakes is 4b : 5.

The ratio of cakes to applesis 6 : 11b.

Work out the ratio of sandwiches to apples.

Give your answer in its simplest form.
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Fluency Practice

1)

2)

3)

4)

Theratioa:b:c= 2:7:1.
Theratioc:d:e= 3:7:1.

Find theratioa : e.

Give your ratio in its simplest form.

In a school,

The ratio of Year 7to Year 8to Year9is3:5: 6
The ratioof Year9toYear 10toYear11is1:2:1
Find the ratio Year 8 : Year 11

Give your ratio in its simplest form.

In a school,

The ratio of Year 7to Year 8to Year9is1:8: 7
The ratio of Year 9to Year 10to Year 11is5: 7 : 3
Find the ratio Year 7 : Year 11

Give your ratio in its simplest form.

There are only red balls, green balls, blue balls, white balls
and yellow balls in a bag.

The ratio of red balls to green balls to blue ballsis 1:8: 1
The ratio of blue balls to white balls to yellow ballsis 8 : 3 : 8
Find the ratio of green balls : yellow balls

Give your ratio in its simplest form.
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Fluency Practice

1)

2)

3)

4)

A pencil case contains only black, purple and orange pencils.
The ratio of black pencils to purple pencils is 14 : 9.

The ratio of purple pencils to orange pencilsis 1 : 3.
Calculate the percentage of pencils that are black.

A bag contains only red, green and blue marbles.
The ratio of red marbles to green marblesis 4 : 9.
The ratio of green marbles to blue marbles is 3 : 4.
Calculate the percentage of marbles that are green.

A pencil case contains only black, purple and orange pencils.
The ratio of black pencils to purple pencils is 28 : 9.

The ratio of purple pencils to orange pencilsis 1 : 7.
Calculate the percentage of pencils that are black.

A bag contains only blue, purple and pink marbles.
The ratio of blue marbles to purple marbles is 20 : 9.
The ratio of purple marbles to pink marblesis 3 : 7.

Calculate the percentage of marbles that are purple.
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Fluency Practice

1)

2)

3)

4)

In a pencil case,

number of red pencils : green pencils= 1: 1

number of green pencils : blue pencils= 5: 2

There are 25 red pencils in the pencil case.

Work out the number of blue pencils in the pencil case.

In a box,

number of red pens : purple pens= 1: 6
number of purple pens : orange pens = 3 : 4
There are 168 orange pens in the box.

Work out the number of red pens in the box.

In a bag,

number of red marbles : green marbles= 4: 5
number of green marbles : blue marbles= 3 : 4
There are 180 blue marbles in the bag.

Work out the number of red marbles in the bag.

In a box,

number of blue buttons : purple buttons = 3: 1
number of purple buttons : green buttons= 2 : 1
There are 5 green buttons in the box.

Work out the number of blue buttons in the box.
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Fluency Practice

1)

2)

3)

4)

A biscuit tin contains shortbread, cookies and bourbons.
The ratio of shortbread to cookiesis 2 : 1.

The ratio of cookies to bourbons is 6 : 5.

There are more than 117 biscuits in the biscuit tin.

Find the least possible number of cookies in the biscuit tin.

A biscuit tin contains shortbread, cookies and bourbons

The ratio of shortbread to cookies is 2 : 5.

The ratio of cookies to bourbons is 4 : 5.

There are less than 161 biscuits in the biscuit tin.

Find the greatest possible number of shortbread in the biscuit
tin.

A picnic box contains sandwiches, cakes and apples.

The ratio of sandwiches to cakesis 5 : 1.

The ratio of cakes to applesis 2 : 5.

There are less than 39 items of food in the picnic box.

Find the greatest possible number of sandwiches in the picnic
box.

A picnic box contains sandwiches, cakes and apples.

The ratio of sandwiches to cakes is 4 : 5.

The ratio of cakes to applesis 3 : 5.

There are less than 109 items of food in the picnic box.

Find the greatest possible number of apples in the picnic box.
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Fluency Practice

1) The points A, B, C and D lie in order on a straight line.
AB:BD = 1:3
AC:CD = 9:7
Work out AB : BC : CD

2) The points 4, B, C and D lie in order on a straight line.
AB :BD = 2:5
AC :CD = 17 :18
Work out AB : BC : CD

3) The points 4, B, C and D lie in order on a straight line.
AB:BD = 1:7
AC:CD = 3:1
Work out AB : BC : CD

4) The points A4, B, C and D lie in order on a straight line.
AB:BD = 1:3
AC:CD = 9:11
Work out AB : BC : CD
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Fluency Practice

1)

2)

3)

4)

White shapes and black shapes are used in a game.
Some of the shapes are triangles.

All the other shapes are hexagons.

The ratio of triangles to hexagonsis 5 : 1

The ratio of white triangles to black trianglesis 5 : 2
Work out the fraction of shapes that are black triangles.

On a farm the ratio of the number of pigs to the number of horses
is2:3

The ratio of the number of male horses to the number of female
horses is 3 : 2

Work out what percentage of all the pigs and horses on the farm that
are female horses.

Give your answer correct to the nearest whole number.

White shapes and black shapes are used in a game.
Some of the shapes are triangles.

All the other shapes are hexagons.

The ratio of triangles to hexagonsis 4 : 3

The ratio of white triangles to black trianglesis 5 : 3
Work out the fraction of shapes that are white triangles.

On a farm the ratio of the number of pigs to the number of horses
isl:6

The ratio of the number of male horses to the number of female
horsesis 1 : 4

Work out what percentage of all the pigs and horses on the farm that
are male horses.

Give your answer correct to the nearest whole number.
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Fluency Practice

1) Blue shapes and red shapes are used in a game.
Some of the shapes are circles.
All of the other shapes are squares.
The ratio of the number of blue shapes to the number of red shapesis 5 : 2
The ratio of the number of blue circles to the number of blue squaresis 4 : 3
The ratio of the number of red circles to the number of red squaresis 1 : 4
Work out what fraction of all the shapes are circles.

2) Green shapes and purple shapes are used in a game.
Some of the shapes are triangles.
All of the other shapes are hexagons.
The ratio of the number of green shapes to the number of purple shapes
is5:1
The ratio of the number of green triangles to the number of green hexagons
is3:2
The ratio of the number of purple triangles to the number of purple hexagons
is4:1
Work out what fraction of all the shapes are triangles.

3) White shapes and black shapes are used in a game.
Some of the shapes are stars.
All of the other shapes are hearts.
The ratio of the number of white shapes to the number of black shapesis1: 2
The ratio of the number of white stars to the number of white heartsis 2 : 1
The ratio of the number of black stars to the number of black heartsis 2 : 3
Work out what fraction of all the shapes are hearts.

4) White shapes and black shapes are used in a game.
Some of the shapes are stars.
All of the other shapes are hearts.
The ratio of the number of white shapes to the number of black shapesis3: 5
The ratio of the number of white stars to the number of white heartsis 3 : 1
The ratio of the number of black stars to the number of black heartsis 4 : 3
Work out what fraction of all the shapes are hearts.
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Fluency Practice

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

In a bag there are blue, green and yellow counters.

The ratio of blue counters to green counters is 3:2
The ratio of green counters Lo yellow counters is 2:5

(a) Write down the ratio of blue to green to yellow counters in the bag.
(b) What percentage of the beads are green?

Archie made some cupcakes for a charity coffee morning.

The ratio of chocolate cupcakes to strawberry cupcakes was 3:1
The ratio of strawberry cupcakes to lemon cupcakes was 2:3

(a) Write down the ratio of chocolate to strawberry to lemon cupcakes.
(b) Work out the smallest possible number of cupcakes that Archie could have

made.

At a safari park, the ratio of lions to tigers is 7:4.
The ratio of elephants to tigers is 1:2

Write down the ratio of lions to tigers to elephants in the safari park.
A bag contains three different shaped pieces of card.

The ratio of circles to triangles is 2:3
The ratio of triangles to rectangles is 2:5

Find the ratio of circles to triangles to rectangles.

In a school, all students are taught either French, German or Spanish.

The ratio of the number of students taught French to those taught German is 3:4
The ratio of the number of students taught French to taught Spanish is 12:11

Find the ratio of the number of students taught Spanish to taught German.
In a box there are white chocolates, milk chocolates and dark chocolates.

The ratio of white chocolates to milk chocolates is 3:5
The ratio of milk chocolates to dark chocolates is 8:1

What fraction of the chocolates are white chocolate?
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Fluency Practice
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Extension

Question 1: In adrawer, there are white, black and grey socks.
The ratio of white socks to black socks is 3:2
The ratio of white socks to grey socks is 9:4

(a) Write down the ratio of white socks to black socks to grey socks.
Elsie says there is an odd white sock.

(b) Explain why Elsie might he wrong.

Question 2: The ratio of red pens to black pens is 2:9
The ratio of black pens to blue pens is 5:4

Show less than 50% of the pens are black.
Question 3: A quadrilateral, ABCD, is drawn.
The ratio of the size of angle A to angle B is 1:3

The ratio of the size of angle B to angle D is 5:3
The ratio of the size of angle C to angle Ais 7:5

Find the difference in size between the largest and smallest angles in
quadrilateral ABCD.

Question 4: The ratio of Scott’s age to Georgia’s age to Fiona’s age is 11:6:7
The ratio of Oscar’s age to Georgia’s age is 3:4

Find the ratio of Fiona's age to Oscar’s age.
Question 5: Given 4x=3y and y:z=1:2

Find x in terms of z
Question 6: wis 15% ofx

yis ¥ ofx

Find the ratio w:x:y

Page 97




Maths Venns

pauydwis

9q p|nod J:e

iAym saw
9JUIAUOD ‘|14
01 9|qissodul
SI uoigal

B Uyl NoA §|

paydwis
2q p|no0d 2:q

suol3al ayl

JO yoea ul 8uojaq
p|nod 1eyl

2:¢:Ee W.Joj ay3 ul
Oljel e Jo julylL

pauidwis
9q p|nod g:e

Page 99



Simple Ratios
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Ratio Sharing Problems

A John and Kate share £180 in the ratio
2 : 3. Work out how much money each person
receives.

C At a bake sale, the ratio of chocolate cakes
sold to vanilla cakes sold was 4 : 3.

Given that 24 vanilla cakes were sold, work
out the number of chocolate cakes that were
sold.

E The ratio of the number of adults to the
number of children at a holiday camp is
3:2.

There are 72 adults at the holiday camp.
Work out how many children there are.

G The angles in a triangle are in the ratio
2:3:4.

Work out the size of the three angles.

I Daisy and Holly share £1200 in the ratio
3:5.

Holly gives 30% of the money she receives
to a charity, and keeps the rest.

How much money does Holly keep for
herself?

K Paul and Richard share £9 in the ratio
3:7

Work out how much more Richard receives
than Paul.

B A bag contains red, blue and green
counters in the ratio 5 : 2 : 3. Given that
there are 60 counters in total, work out how
many of each counter there are.

D The prize money for a competition is
shared between the winner and the runner-up
in the ratio 3 : 1.

The winner received £250 more than the
runner-up.

What was the total prize money?

F William has a collection of coins. Each of
the coins is either silver or bronze.

The ratio of the number of bronze coins to
the number of silver coinsis 4 : 1.

William has 12 more bronze coins than
silver coins. Work out the total number of
coins in his collection.

H The angles in a quadrilateral are in the ratio
2:3:4:6.

Work out the size of the largest angle.

J Over the course of a season, a football
team won, drew and lost matches in the ratio
2:1:5.

The team lost 12 more matches than they
won.

Work out how many matches the team drew in
the season.

L A jug contains 2 litres of fruit punch.

The punch has been made by mixing orange
juice, pineapple juice and mango juice in the
ratio5:1: 2.

Work out the amount of each type of juice
used. Give your answers in millilitres.
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Ratio Problems — Shares and Costs

A The following options are available at a
car wash.

Standard Wash £8
Deluxe Wash £12

In one day, 60 customers have their cars
washed. The ratio of customers choosing the
standard wash to those choosing the deluxe
wash is 3 : 2.

Work out the total takings at the car wash
for the day.

C Robert is making pink paint by mixing red
and white paint in the ratio 1 : 3.

Red paint costs £5 for 500ml.
White paint costs £8 for 3 litres.

Work out how much it will cost Robert to buy
enough paint to make 12 litres of pink paint.

E A taxi company has a total of 24 cars.
Some of the cars can seat 7 passengers and
the rest can seat 4 passengers.

The ratio of 7-seat to 4-seat cars is 1 : 5.

Work out the total number of passengers
that can be carried in all of the cars at one
time.

G During the summer months, a farm hires
60 workers to pick fruit.

Some of the workers are hired as supervisers.
The ratio of supervisers to normal workers is
1:9.

Supervisers are paid £10.50 per hour.
Normal workers are paid £8.50 per hour.

Work out the total cost to the farm, per hour,
of hiring all the workers.

B Entry tickets for a fireworks display were
charged at £10 for children and £25 for adults.

800 people attended the fireworks display.
The ratio of adults to children in attendance
was 7 : 9.

(a) Work out the total amount of money
made from ticket sales.

(b) 60% of the cost of each ticket was given to
charity. Work out the total amount given to
charity.

D Jill is buying tiles to decorate her bathroom.
The design she is following has plain and
patterned tiles in the ratio 9 : 2.

Patterned
75p each

Plain tiles
40p each

Jill calculates that she needs 275 tiles in
total. Work out how much this will cost.

F A newly built development of 32 houses
contains two-bedroom and three-bedroom
houses only.

The ratio of two-bedroom houses to
three-bedroom houses is 5 : 3.

Work out how many bedrooms there are in
total in all of these houses.

H Lucy is a florist. She buys roses from her
supplier at £1.20 each and carnations at 60p
each.

She arranges the flowers into bouquets, using
roses and carnations in a ratio of 2 : 3.

She sells the bouquets, each containing a
total of 15 flowers for £18 each.

Work out the amount of profit Lucy makes for
each bouquet she sells.
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Ratios, Fractions and Percentages Problems

A At a restaurant, the ratio of the number
of chefs to the number of waiting staff is
2:5.

What fraction of the workers at the
restaurant are chefs?

C Harry and Mark share some money in the
ratio 2 : 3.

Mark then gives half the amount of money
he has received to Harry.

What fraction of the money does Harry end
up with?

E At a cinema, popcorn is sold in small,
medium and large cartons.

One day, the ratio of the number of sales of
small, medium and large cartons was
1:2:2.

What percentage of the cartons sold were
large?

G At a school, all pupils study one foreign
language, either French, German or
Spanish.

There are 720 pupils in total. % of the pupils

study French. The ratio of the number of
pupils who study German to the number
who study Spanishis 1 : 3.

Work out how many pupils study each
language.

I A bag containers black, white and red
counters in the ratio 3 : 4 : 2.

A counter is to be picked at random from the
bag. Work out the probability the counter is
not white.

B In aclass, = of the pupils are girls.

Work out the ratio of the number of boys to
the number of girls in the class.

Give your answer in the simplest form.

D Sophie carries out a survey of traffic
passing along a road one morning.

64% of the vehicles she counted were cars.
% of the vehicles she counted were vans.

Find, in the simplest form, the ratio of
cars : vans : other vehicles that Sophie
counted.

F Ellie attends school for 92% of the days in a
school year and is absent for the rest.

Work out the ratio of the number of days
Ellie attended school to the number of days
she was absent.

Give your answer in the formn : 1.

H Anne is making a repeating pattern using
three colours of beads: white, red and
yellow.

35% of the beads used are white. Red and
yellow beads appear in the pattern in the
ratio2: 1.

Anne has used 180 beads in total.
Work out how many red beads she has used.

J George and Harriet shared some money in
the ratio 5 : 3. George gave % of the money he
received to lvan.

Ivan received £30. How much money was
shared?
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Ratio Problems: a:b and b:c

A A packet contains red, blue and green
balloons.

The ratio of red to blue balloons is 2 : 3.
The ratio of blue to green baloons is 2 : 1.

Work out the ratio of:
red balloons : blue balloons : green balloons
Give your answer in the simplest form.

C At acafe, a survey is carried out of the
sales of different types of coffee over a
weekend.

The ratio of cappuccinos sold to lattes sold
was 3 : 5.
The ratio of lattes sold to americanos sold
was 4 : 3.

Work out the correct number to complete the
sentence:

For every 20 cappucinos sold, there were
____ sales of americanos.

E A messaging app allows users to send
text, picture and video messages.

The ratio of text messages to picture
messages sentis 4 : 1.

The ratio of text messages to video
messages sentis 11 : 2.

Work out the ratio of picture messages to
video messages sent. Give your answer in
the simplest form.

G The ratio of Robert and Steve's ages is
3:4.

The ratio of Steve and Tom's ages is 5 : 2.

Given that Robert is aged between 40 and
50, work out Tom's age.

B Lucy, Mary and Nancy each receive a
share of £180.

Lucy receives twice as much as Mary.
Nancy receives 50% more than Mary.

Work out how much each person receives.

D At a holiday camp, the ratio of boys to
girlsis 2 : 3.

The ratio of girls to adults is 2 : 5.

Work out the ratio of children to adults at the
holiday camp. Give your answer in the
simplest form.

F A mosaic is made using black, white and
grey tiles.

The ratio of black tiles to white tiles is 3 : 7.
The ratio of black tiles to white and grey tiles
combined is 2 : 9.

Given that a total of 24 black tiles were
used,

find the total number of grey tiles that were
used.

H At an athletics event, gold, silver and
bronze medals are awarded.

The ratio of gold to silver medals won by a
country is 1: 3.

The ratio of silver to bronze medals won by
the country is 2 : 3.

Find the ratio of gold to bronze medals won
by the country in the form 1 : n.

Page 108




Fraction and Ratio Worded Problems

Robbie and Gary share $675 in the ratio
5 : 4. Gary spends 2 of his money on a

new TV. How much does Gary’s new TV
cost?

Three sisters Delia, Emma and Fajar
share £880 in theratio 2 : 5: 4. Emma

gives % of her money to her mother, and
Fajar gives g of her money to her mother.

How much money does their mother get
in total?

In a year group there are 120 children.
The ratio of boys to girlsis 5 : 3. Of the

2 . 2
boys, S wear glasses. Of the girls, 5 wear

glasses. What percentage of the students
in the year group wear glasses?

In a cutlery drawer, knives, forks and
spoons are in the ratio 6 : 5 : 3. There
are 36 spoons in the drawer. Of the
knives, 25% are dirty, and of the forks, %
are dirty. What fraction of all the cutlery
is dirty?

There are 90 counters in a bag, either red

1
or green or yellow. S of the counters are

yellow. The ratio of red counters to green
counters is 7 : 5. Ten red counters are
removed from the bag. Find the
percentage of counters remaining in the
bag that are red.
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Angles and Ratio
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Angle Facts
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Angle Facts
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Ratio and Shape 1

-~

Ratio & Shape 1

Each rectangle shows its ratio width : length
Use this information to find the missing value!

A) B) C)

1:2 1:3 2:3
Perimeter = 24 cm Perimeter = 24 cm Perimeter = 50 cm
Area = Area = Area =

D) E) F)

2:5 3:5 2:7
Perimeter = 56 cm Perimeter = 32 cm Perimeter = 9cm
Area = Area = Area =

G) H) )

4:5 5: 4:9
Perimeter = 27 cm Perimeter = 44 cm Perimeter = 44 cm
Area = Area = Area =

The compound shapes below are made from congruent rectangles.
Use the pattern to calculate the width : length ratio.
Use the ratio to calculate the missing values.
J) K) L)
Total Perimeter Total Area T?tal Area
<> <>
6cm 12 cm 25cm
M) N)
Total Perimeter Total Perimeter
<>
\ 21 cm 20 cm /
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Ratio and Shape 2

/

1)

<>
9cm

Compound shape
perimeter =

4)

N\
y

14 cm

Compound shape
perimeter =

7)

<>
24 cm

Compound shape
perimeter =

10) I

Perimeter =78 cm

Small rectangle area

&

Ratio & Shape 2

2)

<>
10 cm

Compound shape
perimeter =

25cm

Compound shape
perimeter =

8)

<>
21 cm

Compound shape
perimeter =

11)

Perimeter =87 cm

Small rectangle area

Calculate the width : length ratio for each small rectangle.
Use this fact to divide the given length.
Sketch the lengths of a small rectangle to help.

3)

16 cm

Compound shape
perimeter =

6)

42 cm

Compound shape
perimeter =

9)

20cm

Compound shape
perimeter =

12) I I

Perimeter =34 cm

Small rectangle area

~

/
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Maths Venns
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2 Algebra Recap
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Fluency Practice

Simplify

1)
2)
3)
4)
5)
6)
7)
8)

9)

—5p +9p + 9qg — 9¢q
9a +9a + 6b + 11
—3y+x—10y — 7x
—9a+6b+2b+5
4qg + 2p + 2q + 8q
Oy —2x +9y + 7x
5q +4p +3q + 14
6p —5q + 5p + 10

—5a+5b+2a+a

10) 8a—b+3a+1
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Fluency Practice

Simplify

1)
2)
3)
4)
5)
6)
7)
8)

9)

7% +37% —272

4y? —3y? —5q* +5y2
3z%2 =5z — z% +2q°*
3yt —y3 —5yt _2y*
g% —5¢* +5q* —4q*
3p3 +q3 —4p3 —5¢q3
4x* +x* +4q° +3x>
322 —2z% =2z + 3z%

q> +3q> —3z

10) 4y — 2y — 5y3
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Fluency Practice

AST— 9T+ A9+ 7 —XZ+ 0T + ;XL — 8+ AST —XpT + ,xST | (01)
xy + £OT — x4y — x0T + AxZ1 + ATT— (6)

XY + 86 — &x — A€ + XAQT + ,AZT — Ax¢ + ,xT (8)

1 —A1T+x6+ 4 —xp — g— 3]

Ay + XE + ;X7 + X7 — ;X — A8 — X/ + ;xE + A8— (9)

XpT — G+ XE—XB+ X9+ ¥

(s)

z7 + A7 + xG — £ 4+ z8 — L + x¢

(+)

A8 — x7 — ,x — AG + xp + X7

(¢)

ISULId) 9y1] dunoaq[od Aq Ajrjduuis
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Extension

o€ — 90l 3¢ -0l
9 +9¢
= (8)
Ll d-g
0L +dy
(1)
€ —pg I —DP
/. + PG
(9)
v + Ug ¢+ u
G+ ug

9 +/xN \r — v_/ \v
= <= ()
Q/ \v + n/ N\._. q
B = (€)
1% +/E _ w - \N
- @
e It Jlz:e

spiwelAd uonippe ay) a)9|dwod

|l spiwelAd uoissaidxa
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Extension

¢ —uy 9+ Uugl
¥ + UG
— = (8)
¢+ ug 8 —uzl
G+Uu
(2)
¥ + Ug ug - ¢
| + U/
(9)
14 ¥ —ug
y—u/s

010 ) [ wug ) [v9=
= = (¥)

vwhw AMIcm ﬁﬂov
= = (€)

LU §+uz £~ Uy
- @)

EX | BTS2
— -

spiwelAd uonippe ay) a)9|dwoo

(1)

Z spiweltAd uoissaidxa
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Extension

< — :UMO INOA
dn ayew
o~ <
(8)
ucl
¥ —ug
< ~
JUMO JnoA
~— — dn ayew
ucl (2)
¥ —ug
< — JUMO JnoA
dn ayew
~ =
uzl (9)
¥ —ug
= ~
:UMO JNoA
~ = dn ayew
ucl

(g)

(2)

€+ Ug

(1)

spiwelAd uonippe sy eje|dwos ¢ splwelAd uoissaidxa
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Extension

AG— v

uy —0¢

ug — ol

(2)

c+ey

€—Eg

(9)

OFHV_N

6l + %€

spiwelAd ay) a19|dwod

(5)

AE +/N _ v_W+ |
I+l )
Grwe || || §+ue
/ON + EM (€)
Pz _ € +PC
/m + b@\ (2)
Z+ /Qm _ L + dg
/m + Qm\

(1)

y spiwelAd uoissaidxa
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Extension

ZP—PE— ¥ P—P+2zP
TNy z N prd
N <
¢+ PC +2zPC (8)
0 m+ON +Nom
TNy z ~ P
N <z
G + 9G +29G (2)
z9—49¢ ay + 9
TN <z o~ prd
N <
2av (9)
¥+ €€ |l + ¢
TNy z N P
T~ z
L+ B¢

spiwelAd ay) 8)9|dwod

wg¢ + ug

99 + P

p +dg

pe —dg

(2)

qe€ + €9

qc + ey
<

< —~

T~ S

qGl + ecl

(1)

G spiwelAd uoissaidxa
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Fluency Practice

Simplify

1)
2)
3)
4)
5)
6)
7)
8)

9)

8p X z
ZX7z
2q X 8y
4y X 2z
2z X 8z
3p X 3y
5p X 6x
4p X 4x

y X4z

10) 7p X 2z
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Fluency Practice

Simplify

1) 4xy® x 4x5y7
2) 5x?y8 x 2x7
3) 5x° x 8x7y?
4) 8x X 4x°y

5) 4x8 x 5x2%y?
6) 6x%y x 3x*y’
7) 8xy* x 8xy
8) x X 5x°y?

9) 4y°x 7x%y®

10) 5x3x x7y3

Page 136




Fluency Practice

Simplify
1) 8xy
y
8x
2) ~
3) &
y
4) 2
y
5) 8xy
X
6) S5xy
y
7) 7xy
X
g) ¥
y
9) 3xy
X
10) &
X

Page 138




Fluency Practice

Simplify
0 2x7y8

x®y
) 12x%y8
4xy>S

3) 6x6y7
3x2y5
4) 16x8y7
8x6y
5) 12x%y>
6xy4
6) 16x°y8
8x3y

7) 6x8y7
4x6 4

8) —=
4x3y

9) 3x7y5
) 6x%y6
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Extension

2ab x ?
120a°b*
2 3a%b x ?
4823 + ? @ 24a%h% x ?
4a x 3b2 x ? 6ab x ?
8ab3 x ?
5p* x ?

10pqr x ?

80p*r2 x ?

4pr x 5q2 x ? 2pq x 4qr x ?
16p*q3re x ?

8a° x ?

120a8bbc?
?

12abc? x ?

48a%b5ct + ? a‘b? x ?

4abc x 2bc x ? 3ab x 4bc x ?

6atb3c x ?
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Fluency Practice

1)
2)
3)
4)
5)
6)

7)

8)

9)

10) Work out

Evaluate (4a + b)?> whena = 4and b = 10

Calculate (4p + g)? whenp = 6andq =7
Evaluate % +b%* whena =10and b =6

Work out (4x + 2y)2 whenx = 8andy =7
Calculate p? + 2q whenp =4andqg =1
Evaluate (4p — 2q)? whenp =2andq =9

Calculate g2 + 4pwhena =10andb =1

4p+3q

Work out whenp =5and g =3

Evaluate a2+% whena =2andb =5

4a+5b
4

whena =8and b = 8

Page 143




Fluency Practice

1)

2)

3)

4)

5)

6)

7)

8)

9)

Evaluate x% + % whenx = —8andy =7

4p—3q

Work out whenp = —-7and g =9
Work out%6 +y?whenx = —2andy = —1

Calculate _716 +b% whena = —4and b = -8

4p+2q

Work out whenp = —-7and g =9

*a-5b \vhena =8and b = —9

Work out

3a+3b whena = —2and b = —9

Calculate
Work out (2a + 2b)? whena = —4and b = —1

Work out_?8 +g? whenp = —2andgq = -9

10) Work out (2a + 4b)?> whena = —4and b = 1
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Fluency Practice

Wy — N —q-

x purg
bg
=X
Jey) USALD)
—=2L=9'¢=7 pd

§putg
4

Ww—4n=s
o

1eT]) USALD
€=16¢=n°0l-=v €d

S purg
z
?:Lctﬁm =g

1eT]) USALD
[c=uy=p°‘l-=v Td

Hpuld
0T+
=1

1eU) UOALD

[1=/7=5 1d

A PUlg
v b
2-4¥ TEN NI@Q oD —2q+qp 24— P
Je1]) USAID) dren[eAq dren[eAq dren[eAq
—=2'¢—=q‘¢—=1 D r-=b's—=d €D —=2%—=q‘'¢=v 7D —=2¢=q‘¢—=1 1D
7 purg
A+bd = 4d - by + d @e-/HL 2¢+gv
Jey} UdALD) ajenjeAyq ajenjeAy ajenjeAyq
L—=4%=bT=d pgq L=47=b‘¢—=d ¢gq v=/1-=2 d €E-=29=qC="r 19
D purq
] 5 .
u 4 ¢ (p=1)r 24 +De
Je() UDALD) drenjeaq] drenjeaq] drenjeaq]

T=101=w pV

9=z'¢=A¢=x ¢V

fl=fv=2L=p TV

$=27T=q‘¢c=p IV
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Problem Solving

what values of ‘a’ and ‘b’ make the three expressions equal?

1) 3a+5 4b + 1) 8a —5b
2) | a+3b+2 2a+Db a+b+10
3) | 5b - 3a 2b + 5a 1M1a—-b+6

what values of ‘a’ and ‘b’ make the three expressions equal?

1) | a2+ b? 2(4b — a) 2(ab + 2)

2) |2a?+b+4 O9a + 2b ab + 2

3) | b2-a2 3(b + a) 7(b — a)
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Maths Venns
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Substitution Code Breaker

........ W®>_m —\IC H_.
........ 4
sonIb AT s
1=82 | 0=12|0=¥%L| (=1
d=/.¢ | 1=0C H=€lL | ©9=9
S=9C | A=6lL | A=¢Cl i=G
M=G | IN=8L | d=1Ll | I=V
I=v¢ | X=.1 |d=0l | M=¢€
N=€C| L=91 | N=6 ga=¢
0=¢C | Z=6Gl | V=8 r=1

ool plo]d]

........ sonb up ) o goNB TGl
........ sonb (g +U)z b e SoAB g4 UE Y
........ sonB z|-,u d s sonB (¢ - UZ)g B
4
........ sonb 530G O s sonB ZaUp )
........ sonb Z-U U e SoMB ZaU B
........ SOAB | - U— 0z ‘W s oA Q) U P
........ SoAB b4 Uy | e GONB UZ—Q] D
........ SonIB (z-U)(L4U) s sonB G-UE °Q
........ sonb u-0z I .P g sonB § +UZ B

&) 0eI0 NOA ued — abessawl J0409s e |jads Aay | X0q 8y} ul Ja)a| ay) AN
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Substitution Code Breaker

...... soAlb (g+u)(g+u) 'n

........ wm>_m u + ml .H

M=8L|Z=1LlL | d=¥ | O=¢-

<
1
<
o
|
N~
w
1
o
—
1
i

g=€L | =9 | MA=1l-| X=8"

vfea OEPe

........ w®>_@ .V:NC ] w®>_@ Z+U I

........ w®>_@ A_‘+ Cvm ‘b w®>_m g+uUg 'y
........ sonb QL - ,u °d =t seNb (g + ug)e b
14
........ w®>_m a ‘0 w®>_@ l-ug )
........ w0>_@ U+1z U w¢>_@ ug-1 @
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Substitution involving Negatives 1

(»—q) + zoqp
(r —2)72—q|¢

:9)e|Nojeo ‘|- =9

$9¢ 0} [enba jou ,v¢ sl Aym ‘Z-=e | ¢

é m pue cm usam}aq aouaJalip 8yl Sl Jeym ‘c- = e J| '€

¢ 10 sanjen 9|qissod oM} 8y} aJe Jeym ‘6 = B J| '

RE€=Q9C =8}y ¢, oM Bunenojes yum wajqold ay) st jeym ‘6-=e§| 'L
®@C®__O£U IMUIUT
Qcm 4P [4
qrotp I I —Dg— qg q— v (v + Q¢ D€ — 4
G-=z¢ V-=8¢

Z+1q+qp w—q) —q D€ qe — v
Q+cm
NA@ + Qv MA\BNV ¢D b—q q— b T
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Substitution involving Negatives 2

o

€+4q
D —
) w-a),

:@)e|nojeo ‘|- =9

il orenbe (q-e)—QL SlAym ‘e-=qpue y-=e | 'y

igo)enbae—gsiAym‘gc-=ej ‘¢

72— X
¢—— Oul Z sIniisans am i suaddey jJeypn °g

B€=097C-=¢€} £)11001 31eNnbs JoU JNq ‘$9- 1001 8gnd 0 9|qissod )1 s1 AUM *|
abusioud Ut
D— D

WP w-aw- g \4PC ¢ (P+PZ—| ®-9z-q
Z-=@ £ wi| 9=8 Abv

b— goj z4P Ty 2\ 4P

A< 7 &

143 A q— qo) T

ng — qg I q— .4 4 £ e\ 1
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Algebraic Multiplication Grids

X 332 23 ab
a3
ab?
3ab
% (ab)®> | ab?
4ab® | 8a%b°
b’c
%a%b’

) 4 33°

a* 2 1sa2bc’

6ab 2a'b%c?
3abc? 18bc® | 3ab?

) 4 3ab | (2a)® | bc’
C2
3b™
6
X (2a°)° abc™
3ac
ab 6ab
2ab’c™
x 4ab
6a’'b
4a 2a’b | 8a’b
2a°
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Algebraic Multiplication and Division

Complete the missing parts of each of these calculations:

a> | x| ab | = ab | = | 2 | =
2a | X | 3ab | = a’b | * a2 —
Xy | X = | 2y’ ab® | * | ab | =
3d* | X = | 6a3%d° 4a%p | + — 252

Show 8 different ways of multiplying to make 6a°b?:

a’ | x X | ab®

/ -

6ab | X X a

Simplify these divisions:

2ab ab® 12a’b®
b ab 3ab?
6a%b _ 9a%p® _ 7a%b _
3a 3ab? 7b
10a’b _ 8ab® _ 2a’ x 3b _
2a° 2b? 6a
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Multiplication Gridz

Multiplication GIRIDZ

1
2 4 X y
A '*
6 | 12
Y Xy
\
4
X 4 y 2x
5 20 10x
B 12x | 3xy
2y 2xy
X
\- J
e ™
X [ 3x | 4 y | 4x 5y
3y 3y3
¢ X x3
2y
8x
4xy
\ J
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Multiplication Gridz

(2 Multiplication GIRIDZ )
X | 3t 5df
odt | 6d>?
A
12ft
\_
-
X 2ce | 5e? | 4cd
4ed3
B 3e Oc2e
4c?e
3d? 3d2e
\_ J
4 )
X 2x27°2 4y | 3yz?
Xyz
2x2y 6x3y2 8x4y2 x2yz
€
12x%y3
6x3z4
4y3z 8y?z
\_ Y,
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3 Index Laws
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Fluency Practice

Task 1

Rewrite the following with a single exponent in your jotter:

1. 3*x 32 2. 4 x 43 3. 103 x 102 4.
5. 35x35 6. 74 %772 7. 27 %273 8.
9 -1 -4 9 2\? 2\*
9. 5°x5 10. 374x3 1. (5 x(® 12.
3\ 5 3\ —2 n-7 13,20 1 2
13.3) x(3) " 14 () x(5) 15 2x2 16.
7 5

17.10% x 10+ 18. 3%4x 302 19, 512 x 508 20.
Task 2
True or False? How do you know? Is there another way you can tell?
1. 28x3%2=6° 2. 3 x33=36 3. 23 x3%2=6°
5. 23x22=45 6. 26 x 23 =4° 7. 63 X 6* = 612
Task 3
Investigate 23 x 53. Do you notice anything?
Can you generalise?
Rewrite the following and evaluate:

2
1. 23 x43 2. 52x22 3. 142 x(3)

2

4. (-5)3x23 5. 22 x 32 x 53 x 23

53 x 54

1010 x 10—°
(-9 x(-
4 2

153 X 153

51.2 X 5—0.8

4.

1
2

_)3

22 x 32 = 62
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Fluency Practice

Task 2

Simplify the following in your jotter:

1. a? x a* 2. x X x3 3. x% X x° 4, x6 x x72
5. al? x q10 6. fBxf10 7 x7 % x8 8 y ¢ xy’
9. b7 x b5 xb? 10. x?xxxx’ 11. x*xx5xx® 12,  x?xx*xx®xx8

13. a?xa*xa114. a®xa?xa 15 x?xx"*xx%xx8

Task 3
Find as many pairs of values for m and n such that the statement below holds true:
cmxc™ =c®
Task 4

Simplify the following in your jotter:

1. 2a% x a® 2. 2a* X 3a 3. 2x% x 3x*

4.  5x* X 6x2 5. Zx®x12x* 6. 2a’ x6a’x-a

7. 4a3 x 3a% X 5a 8. —3b° x 8b* 9. —3c* x —4c°

10. 2a*x3a7?! 11. 4a®x8a73 12.  4r % x5r7

13 5t7x2t7*x3t 14 3s?x4s*x-2s° 15 Zx*x—12x3 xx7*
Task 5

If X*xx'xx? =x*xx*xx* then:

A y=0 B y=-1 C y=1 D y= %
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Intelligent Practice

Simplify

1) 5°x 53
2) 5° x 52
3) 52x55
4) 52 x 4°
5) 42 x 4°
6) 4 x4°
7) 43 x4°
8) 43 x47>
9) 473 x4°

10) 473 x 475

Simplify

11) 373 x 37>

12) 33 x 3°

13) (=3)% x (=3)°

14) 30.3 X 30.5

1 1

15) 33 X 35
16) 3% x 34
17) 3% x 3b
18) a3 x b3

19) a3 x a3

201 (3) % (3)
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Fluency Practice

Task 1

Rewrite the following using a single exponent in your jotter:

4
L3 2. 25+28 3. 74=73
0'_37 2 - -1 134
5. 0.3 6. 16° + 16 7. 32
—4 . o— 673 1 !
9. 94+ 976 10. o1z 11. (5)18 + (5)13
4 1
13. =2 14 (H2+(=DH7 15, 8 +8
5 5 8 8
2 1.4
17. =2 18. 431+ 429 19. =
Task 2
Simplify each quotient and then evaluate the result:
106 417 9210 2y+1
L i 2 3 aw L%
Task 3
Spot the mistake(s)
715 = 75 = 73
Task 4
True or False?
How do you know?
Is there another way you can tell?
1. 107¢+10"8=10" 2. 53 +23 =33
Task 5

Given that p = 5™ and q = 5", write the following as a single power of 5:

Task 6

a

s 2
A formulais givenas H = e

a) Calculate H when a = 6, can you express H as a power of 2?
b) Calculate a when H = 8.
c) Calculate the minimum value of H given a = 0.

12.

16.

20.

0.28 +0.27¢

(_ %)14 = (_ %)10

194

s

194

12—0.2 - 12—0.9
87+4

5' gr+1
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Fluency Practice

6
X
1. —
x
4, x8 + x3
7 a12 - a—z
$2
10. pr
Simplify
1. 6x5 + 3x2
4, 3x5 =+ 6x 2
36x7
72 =
3x7
10. T
13. 55x1+1.1x5S

13
2 5 3.
10
5 = 6
x
£20
=2
j & 8 _— 12
2 3x5 + 6x2 3
m 2 6.
4x5
3x7
8 9.
11, =< i
1.3x
14, O 15.
5.5x

C12 - C4
a12 o a2
£20
t-3
p10 - p-6
6x> + 3x~2
4x6
20x5
36x7
3x—4
3
—x5+=-x"2
4
2
_b13__1b3
3 3
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Intelligent Practice

Simplify

1) 6° =+ 63
2) 6° + 62
3) 6%+ 52
4) 5%+ 52
5) 5%+ 5°
6) 572+5°
7) 52 +57°
8 572576
9) 57652

10) (=5)° + (=5)°

Simplify
11) (~4)° + (=5’
12) (4)° + (5)*

13) (4)°® = (4)?

46
14)
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Intelligent Practice

Simplify:
1) 2°
2) 3°
3) 4°
4) 59
5) 0°
6) 0*
7) 0°
8) 6°
9) (-6)°
10) —(6)°
1) ;)
12) (0.6)°

13) (6p)°

14) 6p°
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Fluency Practice

Task 1

1. If23 x 22 = 2° what is the value of a?
2. If473 x 42 = 1, what is the value of a?
3. Ifx xx9=1andf < 0and g > 0, find possible values for fand g.

Task 2
A cuboid has dimensions as shown.

Show that the volume of the cuboid is 100 cubic metres.

5p* metres

2p metres

10p~* metres
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Fluency Practice

Task 1

Rewrite each expression with a single exponent:

1. (39)° 2. @ 3. (7

5. (0.5%)3 6. (4%)? 7. (1%°

9. (73)* 10. ((;)1)2 1. (0.9%)8
Task 2

Match the expressions which are equivalent.

Complete the blanks to create 6 matching pairs.

12.

(

1
3

)

(10°)°

2
5

(€

))

23 x 24 212

215 + 23 47

412

46 x 4 48

(42)10 27
4 x 411

Task 3

Look at the statement below:

(B2 =35x[P=3"+3¢

Three numbers are missing. Write numbers in the boxes to make the statement correct.

Task 4

(=43
What does this number mean?
Which order of 1, 2, 3 and 4 makes the highest value?

What about the lowest?

Task 5

Given that g = 5™, write g? as a single power of 5.
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Fluency Practice

g-(g7-2-)
o1-(o1-7)
z-(o_u)—
s(z%-)
o(g¥)

6(z1)—

e-(51-2)—
y-(6-0-)
z-(o-W)
s(z%)—
or(,4-)

6(z1)

6-(p-9-)
g-(51-2)
y-(6-0)—
1-G-1-)
s(z%)
o1(,D—

MAmQIV

6-(o-N—
o1-(o1-2-)
y-(-0)
1-G-D—
o(g¥—)
01(,D

MAval

6-(y-9) 1€
or-(o1-1)— 92
z-(o-W=) 'TT
~G-D 91
o(g®)— 1T
6(z1=) 9
el T
HAjnduns

T YseL

Page 181



Intelligent Practice

Simplify

1)
2)
3)
4)
5)
6)
7)
8)

9)

(6%)°
(6%)°
(6*)°
(24)°
(2°)*
(2°)°
(2571
2=)™

3™

Simplify

1« —1

10) (35)

11) (33)%
12) (x§)2
13) (x?)?
14) (x2)’
15) (27)*
16) (7%)*

17) (x2)°

18) (x%)¢

Page 182




Fluency Practice

Task 1

Simplify:
L. i(x2)? 2.
5. (—2x3%)? 6.
9. (5b%)2 10.
13. (—5b%)2 14.
17. (10c%)3 18.

21. (-10c%)? 97

25. (5)2 26.
29. (-5£6)? 30.
33. (10k%)3 34,

37. (—10k%)3 38.

41. (-15h°k7)3  42.

Task 2

Simplify:
1: (y*d®)? 2.
5. (a®c3)’ 6.

9. (2k)3(4k®3® 10.

13. (2r=3)2(4r) "3 (r3)*

Task 3
Simplify:
6
X
1 (;) 2
_Zdllfﬁ 2
6 (555 7

@x7%)?
(—2x73)?
(5b%)2
(=5b6)?
(10c™%)3
(=10c7%)3
(57°)?
(=5f7%)?
(10k~%)3
(-10k~%)3

(By®)?(x®y?z) 43.

(—=c5h)* 3.
) (x*y*)? 7
yic)? 11.

14.  (2h®)3(3h)?

) 13.

) 18.

(4h?)?(—2g°h)3 44,

(u*v®)? 4,
(k%)*(k*)? 8.
(5dc5)3 12.
4, (3}%)4
% B3
14 ()
19. (- %:)3

(14a4b6)2(a6c3)7

(x?y?)?
(Bx?y?)?

(47‘3)2(7'2)5

10.

15.

20.
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Fluency Practice

Task 4

Fill in the blanks as many ways asyou can:  (LIF)H = 16y12

Task 5
Solve for y:

=)’

% =

Task 6

1.  Thestatement (x° )b =(x")’ is:

A Always True

B Sometimes True
C Never True
2. Thestatement x= (x“ )_1 is:

A Always True
B Sometimes True

C Never True

A x=64 B
C x=2 D
4, If (x" )b =x"+x" then:
A a=-b B
C a=L

b-1
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Extension
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Extension

¢UMO JnOA Jo 1eyomolj/uoizsanb 91eald noA ue) — uoisuaIx3

y \
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'd H 'd H N\
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Intelligent Practice

Simplify:

y13 x 4
6y13 x 5y*

13 4

y—- =y
40y13 - 8y4

(y*3)*

(3y13)*
7yt + y?
7y* X y?

(7y*)?

10) 2x7 x 5x*

11) 12y° x 5x*
12) 12y° + 6y*
13) 12y> + 12y~*
14) (12y°)2

15) (12y~°)?

16) 12y~3 + 4y?
17) 12y73 = 4y~2

18) 12y~ 3 x 4y 2
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Intelligent Practice

Simplify:
a3 x a®
1) pr:
a6
2) a3 x as
x6
3) a3 x ad
12x°
4) 2a3 x 3a®
12x°
5) 2x3 X 3x5
6) 2x3 x 3x°
7) 2x3y? x 3x°y?
8) 12x%y? x 3x°y?
9) 12x%y? + 3x5y?
12x6y?2
10) 3x55 2
12x6y8
11) 3x55 2
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Fluency Practice

Simplify:
(a) 4° x 42 (b) 4° x 43
(c) 43 x 4° (d) 4 X 4°
(e) 4° x 472 (f) 4° x 43
(i) 573 x 52 (j)57% x 573
Simplify:
(a) 4° + 42 (b) 4° + 43
(c) 4% + 45 (d) 4° ~ 4
(e) 4% + 40 (f) 4° + 472
(g) 4° +5* (h) 525 + 505
57 . (=5)7
(i) o2 (3) (=5)2
Simplify:
(a) 3% (b) (3%)*
(C) (32)5 (d) (3—2)5
(e) (3H? (f) 33 x (3%)°3
Simplify:

23%x28 273x28
(@)= (b) =1
Find x:

(a) 5% x 5* = 57

3¥x372
34—

(b)

— 310

(c) 102 x 10* = 1000000
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Fluency Practice
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Extension

()" 10. (5f4)°

()’ 1. (2v2w?)’
(3p%)° 12. (3x)°

(6t4)2 13. 2x2 + (3x)2
(5v5)° 14. 13b3 + (2b)3
(10x50)° 15. 41x% — (6x)2
(abw)? 16. (2x)3 x (3x)?
(abz)2 17. x % (2x)% x 5x3

(c?’d)2 18. x3 + (2x)? x 5x
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Powers of y Eliminator

Simplify the 31 calculations below, crossing out the corresponding squares in the grid.
When you have finished, the remaining squares will reveal a message.

100 12

oo yty Al Y 0|3” R|,® B
2% T!1,® Y| 1 Al ul,® H|,) s
5 1|y E A P T| U
AR Ql2® cl| @ B, x|
¥ N R K| Y|®2 BB H
y D M|y 128 Al G| #F G
YO R 2 U4 WM O F| 0 T| ¥ s
1. )% x )2 12, 7 +,° 23. (2 +,?)
2. 3 x)° 13. "0 +,8 24. ) +3)°
3. ) x )2 14. 3"° x )° 25. ()% +)°)
4. > x 15. ('°)? 26. y x 3?° x 3
5. (1) 16. 1% x 3% x 12 21. 2(,°)*
6. ()°)° 17. 1% x 3 28. 3(")°
7. oY 18. y x 1% x 20 20. 30 x (1)1
8. (') 19. 10 x )7 30. 1902 + %)
9. (1°)® 20. yx (y)° 31. '+ (VP
10. )° +,7? 21. 7 +,7
1. 1%+ )" 22. %8+ 42
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Fluency Practice
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Laws of Indices

gection a:

Simplify the following, giving your answer in index notation, or as a fraction or integer where possible:

A) 3*X3°
B) 4*X47?

C) y'Xy*

section b:

H)
1)
J)

K)

(2¢%)’
( a4b2)'2
(2b%)* X (2b?)*

(52)a X (5a)4

22+ 2
g~ g3

Simplify the following, giving your answer in index notation

A) 12ab® + 6a%bh?

B) 6x>y
3x2

C) 12a?b
4ab?

section ¢ (hard):

Determine the value of the letters:

D)

2a*b

(3a?)?
1 y 2
a? = ab?

2b3c o 4ab
3ab 2c

26'=1
(-4j)° = -64
(2k)* =100

O)

G)

6a’ = 2a
15m°k® + 3m?k°
(ab%)?® =+ ab?
2xc’+ ¢
2762 X ¢+ 9c*
3ab* X 6a°b?

230 X -2x%y°

(2xy)?® xey
(6x3y)?  3x2

=l
(&)

— =2

2m 1
@my? 4

2x32m 18
22x 3" 4
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Laws of Indices
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Laws of Indices Matching Activity

| oC Z e 9€ 6C
e -
9 Zl € Z € 1% -€
o+ T %2 (¢ +=,2)x 2
N 1
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Using Index Notation
A. Work out the value of the letters: B. True or False:
1)2x2x2x2%x2 =2° 1)3*>2°
2)3x3x3x3 =3" 2) 18> 23
3)2°=c¢ 3)2° <52
4)3%=27 4) 4° < 8
5)3%=e 5)2°x3*=5°
6) 10' = 1000 6)3*x3°=3"
1 1 1\3 1
7)) —=-— 7 ps. —i
) 72 g ) (2) 8
8) lxlzl 8) (-5)° = 25
979 9
; oA 3 3 1
C. Put these numbers in order of size: 2 (=3) 10 (1) 42 1
32 22 2 24

D. If a =-5, which of the following are true?
« a’=-25
« a’=25

3. .
e a isanegative number

3 4

° a >a

3 2

° a <a

E. If b is an even number, which of
the following are true?

. b must be an even number
. b must be an odd number
. b could be odd or even

2
. b“ must be an even number

F.  Explain how you know that
7% is smaller than 8%

G. Give an example to show that this is
not always true: a x b” = (a x b)?
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Challenge

Using the digits 1 to 20, at most one time each, fill in the boxes to
create equivalent expressions.
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