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Intelligent Practice

For each of the diagrams below:
i  Write down the ratio of shaded shapes to unshaded shapes
ii  Write down the ratio of unshaded shapes to shaded shapes
iii  Write down the fraction of shaded shapes

iv  Write down the fraction of unshaded shapes

a

OO0 0 O
O O O

b
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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.

2 BOO ) EEOO () IEImOO0000
HOO e EEEQOOOOO

B =
B

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 (j) 24:36 (k) 25:60 ) 27:63

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

(q) 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) £4to £20 (b) 240cm to 400cm (c) 50 minutes to 20 minutes

(d) 60kgto 72kg (e) 12 miles to 30 miles (f) 15cmto 75cm

(g) 8.5gto 3.5g (h) £0.50to £20 (i) 1.02 litres 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) 400m to 1.5km (f) 15kgto 900g

(g) 4500ml to 2 litres (h)  8km to 50mm (i) 90 minutes to 2 days
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Purposeful Practice

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

(a) 2:3 (b) 5:4 (c) 4:10 (d) 10:7
(e) 8:13 (f) 5:81 (g) 100:131 (h) 200:77
(i) 25:29 () 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 () 19:20 (g) 207:50 (h) 38:55

o)

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. - é!
. .. . @
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. ?ﬁé’
Cara is 3 years old.

Write down the ratio of their ages. Qﬁé 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? &L@%

AR
| ——— ]
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Purposeful Practice

Question 6:

Question 7:

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?

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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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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Problem Solving

*soljed JuajeAlnba aauyy ayew
*30U0 11SIp Yoea asn AJuo ued NoA “6-1 SUSIP 3yl YILM saxoq asayl ul )14

Page 14



Problem Solving
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Problem Solving
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Problem Solving

saidwis

iAym saw
9JUIAUOD ‘||1}
01 9|qissoduwl
SI uoigal

e 3juIyl noA 4|

awiid
SIq ‘UsNa SI e

suoigal ayl Jo
yoea ul 3uo|aq
p|nod 1eyl

g:e wJoj ayj ul
onel e jojulyL

Page 17



Problem Solving
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Problem Solving
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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
(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

(a) 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 O

(a) 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

(a) 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

(a) 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.

é of the beads in a bag are white.

The rest of the beads are grey.

(a) 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.

o)

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?
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Purposeful Practice

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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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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Fluency Practice
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Problem Solving
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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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Purposeful Practice

om0

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 3 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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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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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?

G )

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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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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Purposeful Practice

(@) Yusuf and Zohra have earned £50 in a
bake sale. They want to share the money
in the ratio 2 : 3. How much money does
each person receive?

(b) Tina has a bag of 42 sweets. The
sweets are either orange or pear flavour
and the ratio of orange to pear sweets is
5 : 2. Find the number of orange sweets
and the number of pear sweets in the
bag.

(a) There are 30 students in a class. The

ratio of boys to girls is 3 : 7. Find the
number of boys and the number of girls
in the class.

(b) Concrete is made by mixing cement
and sand in the ratio 9 : 4. How many
kilograms of cement and sand are needed
to make 65 kg of concrete?

(a) A drawer contains knives, forks and
spoons in the ratio 4 : 2 : 3. There are
72 items of cutlery in total. Find the

number of knives, forks and spoons in the
drawer.

(b) Doggy daycare has 60 dogs. There
are small, medium and large dogs in the
ratio 5 : 3 : 4. Work out how many of
each size of dog there are.

(a) A tennis club has 130 members that
are either adults or children. Monthly
membership fees are £12 for adults and
£5 for children. If the ratio of adults to

children is 10 : 3, work out the total
amount earned in membership fees per
month.

(b) Ollie has a jar that contains 5 pence
and 10 pence coins. There are 195 coins
in the jar. If the ratio of 5 pence coins to

10 pence coins is 6 : 7, what is the value
of all the money in the jar?
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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 55g in 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
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Purposeful Practice

Question 5:  Work out each of the following. You may use a calculator

(a) Share 10ml in 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

o)

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

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.
There 150 people at the match.
How many children attended the cricket match?

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.

(a) 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.

(a) How many blue beads does she have?

(b) What fraction of the beads are green?
(c) What percentage of the beads are blue?
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Purposeful Practice

Question 7:

Question 8:

Question 9:

Question 10:

Question 11:

Question 12:

The ratio of boys to girls in a class is 2:3 Aa Bb CeDd B¢ FGe Hh 1. Kk LiMim
Ben says there are 28 students in the class.

I

(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

3% of the boys study French —
There are 168 students in Year 11. 2
How many of the boys study Spanish?
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

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?
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.

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?
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Purposeful Practice

Question 13:

Question 14:

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?

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 20167
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Fluency Practice

Share £60 in the
ratio 5:1.

Divide £48 in the

Sharing in
a rato

match & complete

ratio 5:3.
_ £48 1 £
Share £72 in the
ratio 4:5.
£ . £40
Divide £40 in the
ratio 3:5. £30: £
Share £132 in the
ratio 8:3. £ . £15
Divide £42 in the £ - £36
ratio 3:4. —
Share £33 in the £12 £
ratio 6:5.
£ 1 £22.50
Divide £56 in the
ratio 6:1.
£ :£18
Share £15 in the
ratio 3:7. £450:¢
Divide £24 in the
ratio 1:3. £— L £24
Share £25 in the £ :£10
ratio 1:9.
Divide £54 in the £15: £—

ratio 2:7.
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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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Purposeful Practice

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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Purposeful Practice

(a) Jamal has 3 toffees and 7 fudges.
Write down the ratio of toffees to fudges.
What fraction of Jamal’s sweets are
fudges?

(b) In a football team there are 5 girls
and 6 boys. Write down the ratio of boys
to girls. What fraction of the team are
girls?

(c) Write down the ratio of triangles to
squares. What fraction of the shapes are

T AAA TN

Write each of these ratios in their
simplest form:

(@) 4:2 (by 2:4
(c) 3:6 (d 3:15
(e) 35:15 (fH 7.5:15

(@) 4:15 (h) %:2

0 3: § 6)) 3x:7x

Write each of these ratios in their
simplest form:

(a) 8:2:6 (b 9:6:15
() 24:12:4 (d) 4:05:3
(&) z:2:1 () 2y:4y:8y

(@) Rob has red and blue pens in the ratio
3 : 2. If he has 8 blue pens, how many
red pens does he have?

(b) A recipe for a cake uses butter and

sugar in the ratio4 : 7. If Bo uses 120 g
of butter, how much sugar should he use?
(c) Red, green and white paint is mixed in

the ratio 5: 2 : 4. If Lila uses 50 ml of

green paint, how much red and white
paint does she need to mix in?
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Purposeful Practice

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

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

Three sisters Delia, Emma and Fajar
share £880 in theratio2 : 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
or green or yellow. g 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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Purposeful Practice

(@) There are 40 flowers in a shop, a
mixture of roses and tulips. If there are
12 tulips, write the ratio of roses to tulips
in its simplest form.

(b) There are bourbons and digestives in
a jar. There are 36 biscuits in total. If 10
of the biscuits are bourbons, find the ratio
of bourbons to digestives in its simplest
form.

(c) There are 40 socks in a drawer, either

black or grey. Ifz of the socks are black,

write the ratio of black socks to grey
socks in its simplest form.

(@) The ratio of circles to squares is 6 : 1.
If there are 5 squares, how many circles
are there?

(b) At the gym, the ratio of men to
women is 7 : 3. If there are 35 men, how
many women are there?

(c) On a washing line there are t-shirts
and jumpers in the ratio 2 : 3. If there
are 21 jumpers, how many t-shirts are
there?

(a) The ratio of dogs to catsis 4 : 1. If
there are 5 cats, how many animals are
there in total?

(b) A café sells cups of tea and coffee in
the ratio 8 : 3. On Tuesday the café sells
72 cups of coffee. How many cups of tea
and coffee did they sell in total that day?

(a) Bill has a total of 50 black or white
counters. If there are 3 black counters for
every 2 white counters, how many black
counters are there?

(b) Maryam eats bananas and apples in
the ratio 5 : 2. Last week she ate 8
apples. How many bananas did she eat?
(c) A packet contains lime or lemon
flavour sweets in the ratio 2 : 7. If there
are 36 sweets in total, how many are
lemon flavour?
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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
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:Ccish:

:Ccish:

:Ccish:

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

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

c?

c?

c?
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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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Purposeful Practice

(a) GiventhatA:Bis4:1andB: Cis
2:3,findtheratioA: B : Cinits
simplest form.

(b) GiventhatD: Eis5:2andE: Fis
1:3,findtheratioD: E: Finits
simplest form.

(c) GiventhatK: Lis7:4andL: Mis
2:5 findtheratioK: L: Minits
simplest form.

(d) GiventhatA: Bis7:2andB: Cis
6 : 5, find the ratio A : C in its simplest
form.

(e) GiventhatD : Eis7:2andE: Fis
3 : 5, find the ratio D : F in its simplest
form.

(f) GiventhatR:Sis9:4andS: Tis
5 : 3, find the ratio R : T in its simplest
form.

(g) There are three times as many red
pens as green pens, and there are twice
as many green pens as blue pens. Write
down the ratio of red pens to green pens
to blue pens.

(h) The ratio of cows to sheep is 9 : 5.
The ratio of cows to pigsis 3 : 1. Find
the ratio of sheep to pigs.

(i) The ratio of circles to squares is 4 : 3.
The ratio of black circles to white circles
is 5 : 3. The ratio of black squares to
white squares is 5 : 1. Find the ratio of
white squares to white circles.

(j) The points A, B, C and D lie in order
on a straight line.

AB : BD = 1:5 AC:CD =7:11
Work out AB : BC : CD
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Purposeful 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 to 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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Purposeful Practice

Com

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

In a drawer, 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 be wrong.

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.
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 A is 7:5

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

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.
Given 4x=3y and y:z=1:2

Find x in terms of z

wis 15% of x

yis 35 ofx

Find the ratio w:x:y
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Purposeful Practice

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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Purposeful Practice

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 carsis 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
1:0.

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 Jillis 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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Purposeful Practice

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 Spanish is 1 : 3.

Work out how many pupils study each
language.

I A bag containers black, white and red
counters intheratio3: 4 : 2.

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

B Inaclass, < 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 form n : 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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Purposeful Practice

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 Ata cafe, 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 tilesis 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.
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Purposeful Practice

(a) Divide £50in the ratio 4 : 1

(b) Divide £70in the ratio 4 : 1

(c) Divide £70 in the ratio 4 : 3

(d) Divide £140in the ratio 2 : 5

(e) Divide £64 in the ratio 3 : 5

(f) Divide £64 in theratio 3:1: 4
(g) Divide £72 intheratio3:2: 4
(h) Divide £132intheratio5: 2: 4

(@) Aisha and Arthur share £150 in the
ratio of their ages. Aisha is 14 and Arthur
is 11. How much does each of them
receive?

(b) There are 33 children in a class. The
ratio of boys to girls is 7 : 4. How many
girls are there in the class?

(c) The sides of a triangle are in the ratio
3: 4: 5. The perimeter of the triangle is
72 cm. What is the length of the longest
side?

(@) The ratio of Ato Bis 3: 1. The ratio
of BtoCis 2: 5. What is the combined
ratio A: B: C?

(b) The ratio of red to yellow counters is
7+ 1. The ratio of yellow counters to
green counters is 3 : 5. What is the ratio
of red to yellow to green counters?

(c) At a zoo, the ratio of monkeys to
meerkats is 2 : 7. The ratio of monkeys to
penguins is 4 : 3. What is the ratio of
meerkats to monkeys to penguins?

(a) The ratio of Cto D is 4 : 3. The ratio
of DtoEis 2: 5. What is the ratio
C:D:FE?

(b) The ratio of squares to circles is 2 : 3.
The ratio of circles to triangles is also

2 : 3. What is the ratio of squares to
triangles?
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Purposeful Practice

o = > o =X o = >
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Purposeful Practice

-~

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) 1)

4:5 5:6 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 25 cm
M) N)
Total Perimeter Total Perimeter
>
\ 21 cm 20 cm /
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Purposeful Practice

/ Ratio & Shape 2 \

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.

1) 2) 3)
<> <> 16 cm
9cm 10 cm
Compound shape Compound shape Compound shape
perimeter = perimeter = perimeter =
4) 5) 6)
< > <>
14 cm 25cm 42 cm
Compound shape Compound shape Compound shape
perimeter = perimeter = perimeter =
7) 8) 9)
<>
24 cm <>
21 cm 20 cm
Compound shape Compound shape Compound shape
perimeter = perimeter = perimeter =
10) | 11) 12) [E—L 1
| [ [
Perimeter =78 cm Perimeter =87 cm Perimeter =34 cm
Small rectangle area Small rectangle area Small rectangle area

\2 : : /
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Problem Solving
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Problem Solving
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2 Algebra Recap
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Fluency Practice

Simplify:

(@)
(b)
(©
(d)
(e)
(f)

at+a+a
d+d+d+d+d
2x + 5x

4b + b
yty+4y
m+2m+ 3m

Simplify:

(a)
(b)
(©)
(d)
(e)
(f)

X+x+x—x
y+ty—-y-—-y
7a — 2a
3b—2b
m+3m—m

Sn—n—n

Simplify:

(@)
(b)
(©)
(d)
(e)
)

x2 4+ x% + x? + x?
xy +xy + xy
ab+ab+ab—ab
3y? + 5y?

12cd — 5cd

4x + 4x*

Simplify:

(@)
(b)
()
(d)
(e)
(f)
(9)
(h)

4b +5b — 2b

2x — 5x

x? + 6x?% + 2x% — 3x2
ab + 3ab — 4ab

5y% — 2y? + 3y?
—a+5a—2a

abc + bac + cha

2a? + 3a? — 4a?

Page 108




Purposeful Practice

Simplify:
@x+x+y+y
(bya+a+b+a+b
(c)2a+3a+4b+2b
(d)4x+x+y+9y
(e)6a+3b+2a+b
fHa+2b+4a+ b+ 5a

Simplify:
(@a+at+a—a+b+>b
(b) 5x —2x+ 3y + 4y
(c)4c+ 7c+ 6d —3d
(d) 8x — 6x + 3y — 2y
(e) 7a+ 2b —5a + 6b
(f) 10x + 8y — 3x — 5y

Simplify
(@)5p—3q+2—-4p+5+4q
(b) 4x2 + 5x — 3x2% — 2x

(c) x% + y3 — 2x% + 4y3

(d) x%y + xy + x%y

(a) A rectangle has a width x cm and a

length x + 5 cm. Write down a
simplified expression for its perimeter.

(b) A square has sides of length 2x — 3
cm. Write down a simplified expression
for its perimeter.

A triangle has sides of lengths ab + 3,

2ab — 7 and 4ab + a cm. Write a
simplified expression for the perimeter
of the triangle.
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Purposeful Practice

Simplify:
(a)5xa (b) 8 X x
(c)-2Xb (d) 6 X ab
(e) 3 x y? (f) 2% 3b
(9) 3 X 5x (h) =5 % 3y
(i) 6 X 4ab (G) 7 X 4x?
Simplify:

18a 16b
(@)=~ (b) =~
() 214_2x (d) 673/
(e) b (f) —ta

3 4

25x2 7.5xy
(9) c (h) o5
Simplify:

(a) 6aXxXbxX2c

(b) —3xXxX4X2y

(c) —-4dx-7eXf
(d) 2.5ux-—-2v x6w

(a) A rectangle has a length of 2x cm

and a width of 5y cm. Find a simplified

expression for the area of the rectangle.

(b) Find a simplified 2%
>
expression for the Iw
area of this = =
D~

compound shape.

8x
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Fluency Practice

qoot

NuﬁN X 2qG X Qmsm \C__n_c\__m q—v—4q9 + g Q*ﬁm X qog
Ayduns ZD8 q. x g Adwis ¢(zqp2) Andwis Aydwis Ayduns
PXPpXPpXSG ZX€ + X8 — ;X9 Xp+E—X+ /£
Ayndwiis »(Ax7) Anduns Ayduns Xy X ,x¢ Adwis <(z9€) Andwis Aydwis
X — X + ;X + X€ 2XE X £, % qz — 07 — 45 + v AXS fduwis
X X xz Ajudwis Ajidwiis Aidwis Ajidwis ¢D X 0 Ajduis 2£5X0%
A8 —x7 — £ + X6 Ay + X7 — L + x¢ 20 fyidwis
Ajdwis «(07) Adwiis D X D X D Aylidwis pz X 2% Ajdwis Ajdwis ¢DOE
A9 — AT P\C__QE_m X=X+ xy
,(£x) Aydwis Aydwis gz x v Ajdwis voT p x z Adwis Ajidwis

suoissaidxg buiAjjduis
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Fluency Practice

Given that a = 5, find the values of:

(@) a+6
(¢) 3a

a
(e) S
(99 3a-1
() 10 —a

(b)
(d)
()
(h)
6))

a—3
5a—2

aZ

a’?+10
50 — a?

Given that b = —3, find the values of:

(a) b+ 8
(c) 4b

(&) =

(9) 2b+ 2
() 10—0b

(b)
(d)
()
(h)
6))

b—1
4p — 3
bZ

b? +1
20 — b?

Given thata = 10,b = 2 and ¢ = 7, find
the value of:

(@) a+b (b) c—b»b
(c) 2c+b (d a+b-c
(e) 5+3b (f) 100 —4a
(9) a+b? (h)y a%+2b
(i) “ () ax?

20 3

Given thata = 8,b = —3 and ¢ = 4,
create an expression that will give a value
of:

(a) 20 (b) 18
(c) 25 (d) 16
(e) 28 ) —4

Page 116




Fluency Practice

Using the formula A = L X W, find the
value of A when:

(@) L=10andW =6

(b L=25andW =8

(¢ L=35andW =4

d
Using the formula s = T find the value

of s when:

(a) d=10andt =2
(b) d=450andt =9
(c) d=20andt=2.5

bxh
Using the formula A = %, find the

value of A when:

(a b=10and h=12
(b) b=5andh=7
() b=25andh =10

Using the formula V = L X W X H , find
the value of IV when:

(@ L=10,W =5andH =2

(b) L=8W=6andH =4

(¢) L=3,W=4andH =2.5

Using the formula F = m X a, find the
value of VV when:

() m=4anda=—-6

(b) m=7.5,anda =-10

mxv?

Using the formula E = S find the

value of E when:
(a) m=5andv =2
(b) m=20,andv =4
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Fluency Practice
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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 x 772 7. 27 %273 8.
9y -1 —4 o 29 2\%2 _ [2\*
9. 5°x5 10. 374x3 1. (5 x(® 12.
31\ 5 3\ —2 n-7 11,20 1 2
13.(3) x(3) " 14 (G) x(G) 15 zx2 16.
7 5

17.10¢ x 10+  18. 3%4x3%2 19, 51Z2x 508 20.
Task 2
True or False? How do you know? Is there another way you can tell?
1. 28x3%2=6° 2. 3P x33=3¢ 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 5%

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)

Page 125




Fluency Practice

Task 1

Rewrite the following using a single exponent in your jotter:

54

1. = 2. 25 + 23 3. 74 =73
0'_37 2 - -1 134
5. 033 6. 16 + 16 7. 132
6—3

9. 9%+ 976 10.

1. QPR

13. &+ 14 (=H)2=(=DH7 15 Gi+gs
5 5 8 8
2 1.4

17. 2255_"% 18. 431+ 429 19. =4
Task 2

Simplify each quotient and then evaluate the result:

1 2. 4 3. o 4. 2=
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

. . 2
A formulais givenas H = T

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 = (_ i)lo

9

19%

s

194

12—0.2 - 12—0.9
8T+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

Page 128




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

Evaluate:

(@) x° (b) 5°
0
© 3 @ ()

X

@ () ® ()"

0

@ (V2) (h)  (xy)°

Evaluate:
@ (5y)° (b) 5y°
0 0
© L @ @
0
@ °xy°  ® (3
5 50
(9) 50 (h) 0
Simplify:

(@ (2xy®)° (b)) 2°xx%x(y?)°
() 2x%? (d)  (2x)° x (¥*)°

© 2002 © (Z)

y2
2x0 (2x)°
(9) 57 (h) 52
Solve:

(@) 7*=1 (b)y 2*=11°

© =% @ 1=(3)

4

(e) 3*x3*=1

2/ x
) 10 /5X10 —1

1()1/2
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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-(g1-9-)
o1-(o1-?)
z-(o-u)—
s(z%=)
o(g¥)

6(z)—

g-(s1-2)—
y-(6-0-)
z-(o-ut)
s(z%)—
or(,4-)

6(z1)

LA

61

4!

6-(4-F—)
g-(51-2)
y-(e-0)—
1-G-1-)
s(z%)
o1(,D-

MAmQIV

6-(p-9—
o1-(o1-2-)
y-(6-6)
~G-D-
o(g¥—)
01(, D

MAval

"Z€ o-(p-f) 1€
'L or-(o1-P)— 92

22 z-(g-w—) 12

‘LT =G=D 91

'zt o(g)— 11

'L 6(z2=) 9

T e(c®) T
Ajrduarg

I YseL
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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%)¢
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Fluency Practice

Task 1

Simplify:
1. (2x3)? 2.
5. (—2x3)? 6.
9. (5b%)? 10.
13. (—5b%)2 14.
17. (10c%)3 18.

21. (-10c%)3 22.

25. (56)2 26.
29. (=5f6)2 30.
33. (10k%)3 34,

37. (—10k°)3 38.

41. (-15h°%7)3  42.

Task 2

Simplify:
1: ((y*d®)* 2:
5. (a®c3)? 6.

9. (2k)3(4k*)® 10.

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

Task 3
Simplify:
6
X
1 (;) 2
—2d11f6 2
6. (Z-) 7

(2x~3)?
(—2x73)?
(5b™)?
(—5b76)?2
(10¢7%)3
(—=10c~%)3
f)?
(=5f7%)?
(10k~)3
(—10k™9)*

(By®)?*(x*y?z)

(_C5h6)4
() *(x%y?)?
(2y26—3)4

14.

11.
15.
19.
23.
27.
31.
35.

39.

7.
11.

(2h*)73(3h)*

. (%)

s (Z)
13. (%)2
18. (68};125643)

(2x3)~2
(—2x3)2
(5b°)72
(—5b5)2
(10c%)~3
(=10¢%)3
(52
(5%~
(10k%)~3
(-10k%)73

(4h%)2(=2g°h)?

(u4v3)2
(k*)°(k*)?

(5dc®)?

12.

16.

20.

24.

28.

32.

36.

40.

4.

8.

12.

@x~3)2
(—-2x~3)2
(567972
(=5b6)~2
(10c™%)~3
(—=10c~%)~3
(52
(57472
(10k9)~3
(-10k~%)73

(14a4b6)2(a6C3)7

(x?y?)?
Bx’y*)?

(4r3)2(r2)5

15. (3z%)72(4z7%)73

4, (Z—‘:’)4
2x~8
9. (3yu)
14. (8::m4
19. (- :T'i

5. &)
w0 (&)
5. ()
20, (Z)




Purposeful Practice

Task 4

Fill in the blanks as many ways as you can:

Task 5
Solve for y:

(x¥)Y
(x3)3’ = 22
Task 6
1. The statement (x" )b =(x’ )
A Always True
B Sometimes True
C Never True
2. Thestatement  x=(x" )_1
A Always True
B Sometimes True
C Never True
3. If (x%): =2 then:
A x=64
C x=2
4. |If (x“ )b =x*+x then:
A a=-b
C a= b

b-1

(aﬂ)ﬂ = 15}'12

B x=4
D x=16
B a=ﬂ
b
D a--2
1-b
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Fluency Practice

Simplify
(adaxXxaXxaxXa (b)2XbXb
(c) 3¢ X 4c (d) 5d x d
(e) x® X x (F) 7y X 2y?
(g) 9a X 2a?
(h) 4b X 5b X 2b
(i) 6¢% X ¢ X 3¢
Simplify

a? b3
(a) ” (b) Y

oc? 5 154
© 3¢ (@ 34

4a® c 10ab
(@) 5a2 Sy

60ab o 21x2%y
(9) 10bc (h) 3xy
Simplify
(a) a® xa? (b) b3 X b?
(c) 3d3®x 4d* (d) 6x x 5x*

7 9
(&) = " >
a® 27y12

(9) 342 (h) 9y7
Simplify
(a) (2a)® (b) (5b)?
(© (xy)? (d) (3y)°
(e) (2d)? (f) (4ab)?

A rectangle has length 4ab and width

6a’. Write a simplified expression for
the area of the rectangle.
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Purposeful Practice

¢UMO JNOA Jo 1eyomolj/uoisanb a3eaid noA ue) — uoisualx3

1

i

cDTXDTX DT

i

o 1O

o

1

)

w.&@ = NA*RMV
pX X XXEXE
pXEXGXE

Jamod e 03 samod e 3uisiey — T ysel

Page 145



Purposeful Practice
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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

174 () | @
p*2 oD
v | €2 | IT
pXIX XD | T 2PXg0 | 0T
g(z-%S) | 1T 7O | 6
eXZ— m
z-xs | 0C | 8
eXC—Xz-XG | 6T y XA | L
»(2X€) | 8T (X9
x| LT X | S
yXGXZXE | 9T XX, X | ¥
mAmRNv qT MAmRv €
exz | T x| €
XY X X7 | €T XXX | T
siamsuy Ajydwis | © | siamsuy A dwis | ©
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Fluency Practice

Question 1:
(a) m*xm?

(h) m” xm®

Question 2:
(a) n®+n?

(h) n° +n?

Question 3:

(@ a°

a2

(& a*

o/

Question 4:
@ (v°)?
(h) (v°)*

Question 5:
(@) y’ xy’

(h) y®xy’

Write as a single power of m.
(b)) m*xm?® (¢) m®xm? (d) m”xm?® (e) m®xm® (f) m*xm
(k) m®*xm® (1) m?xm?xm?xm?

(i) m*xm? (j) mxm®

Write as a single power of n.

(b)n®+n® (c)n°+n® (d)n”’+n*> (e) n®+n (f) n®+n
(i) n*+n® (j)n+nd (k) n**+n® (1) n®+n?
Write as a single power of a.
b o @ of @ o
03 C(Z a
n o & o m o
a* 04 09
Write as a single power of y.
(b) (v*)? (@ "? (d »)* e) ) (O ')
@ ° M eY° W y)?
Write as a single power of y.
B y’=y @ y°=y* (@) () vy () y+y

8
] . Y
@) yexy’xy* () yPxyxy® (k) 7

(g) mxm?

(g) n”+n*

(8) v*)°

(8) v*)°
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Fluency Practice

Question 6: Write as a single power of x.

@ (2x)*  (b) (5x)* (o) (5x°)° (d) (2x)* (&) (7x°)* () (4x")° (g) (2x°)°

(h) (10x°)* (i) (3x%)*
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Fluency Practice

Simplify:
(a) 45 x 42 (b) 4° x 43
(c) 43 x 4° (d) 4 X 4°
(e) 4% X 472 (f) 4% x 43
(g) 425 x 495 (h) 4% x 52
(i) 573 x 52 () 57> %573
Simplify:
(a) 4° + 47 (b) 4° + 43
(c) 4% + 45 (d) 4° + 4
(e) 4% + 4° () 4° +472
(9) 4° +5* (h) 52° + 599
(i) i—: 6) %
Simplify:
(@) 3%)° (b) (3%)*
(©) (3%)° (d) (37%)°
(e) 3M)! (f) 3% x (3M)*°
Simplify:
(@) 23x28 (b) 273x28

25 21
Find x:

(a) 5* x 5* = 57

3¥x372
34-

(b)

— 310

(c) 10% x 10* = 1000000

Page 156




Fluency Practice

Simplify:
(a) b5 x b3 (b) d? x dB
(c) y® x y* (d) x5 X x
(e)a® x a’ (f) g* x g°
Simplify:

t8
(@ (b) w10 + w?

a11 y9
(©) == (d) 7

5

(e) x% + x” () %

C4.5
(9) =5 () p™* +p°
Simplify:
(a) (w?3)? (b) (t%)°
() (a®)* (d) (d*)°
(e) (x®)73 (f) (e™2)°
(9) (v*°)’ (h) (h=3)7°
Simplify:

(a) d® x d* x d?
b2 xb?

b4—
(t3)°

t4—

f—4-><f12
f3xf

cSxc™8

(©)

(e)

(9)

()

cOxc—3

(b) w3 x (w®)*

y10

y3xy*

(d)

e8xe3

(f)

e

(h) a® x a x (a'®)~?

m8xm™1

m—4

G) m3 x
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Fluency Practice
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Fluency Practice

Evaluate:
4+2 b)d-2

Simplify:
2%% % 4xt

4x2 x 2x*

Evaluate:

5+3 b)5-3

Simplify:
Bar> 5 3x®

3x3 X 5x3

Evaluate:
5+ (-3)

Simplify:

5x° X (=3x)

—3x5 x5x73

c)2-4

c)3-5

b) 5 - (-3)

d)4x2 e)4+2 f)2+4
b) 4x? + 2x* c) 2x2 + 4x*
e) 4x? + 2x* f) 2x* + 4x?
d)5x3 e)5+3 f)3+5
b) 5x° + 3x3 ¢) 3> = 5x°
e) 3x° + 5x3 f) 5x3 + 3x°
) (-3)-5 d)5x(-3) e)5+(-3) f)(-3)+5

b) 5x° + (=3x73)

e) —3x> <+ 5x73

c) —3x~3 + 5x°

f) 5x~3 + (—3x5)
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Fluency Practice

(=)’
()’
(3p%)°
(6¢%)°
(5v°)°
(10x5°)°
(abw)?
(ab?)’
(c*a)’

10.

11.

12.

13.

14.

15.
16.
17.

18.

(57%)°
(szw3)4
(3x)*

2x% + (3x)?
13b3 + (2b)3
41x?% — (6x)?
(2x)3 x (3x)?
x X (2x)% x 5x3

x3 4+ (2x)% x 5x
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Purposeful Practice

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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ok
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1 JO SN[EA Y PULT $D)

L=

c= :W
TSXS

U JO onJeA oy} pur £€J

7=
IX T

ujooneAdp pul 7D

— m.v
m.v X ﬁ.v
ujooneAdp pul 1D

F.v

&+t
¢ Jo 1omod o[3urs B se AN pg

Il
vS
G Jo 1omod o[Surs € se QUM €4

Vs
¥ Jo 1omod o[3urs e se QUM 7d

2
Wo
9 Jo 1omod o[SuIs e se IIN  Tg

g-C X 4T X oC
7 Jo 1omod J[3uIs € Se UM PV

Px pxb
¥ Jo 1omod o[SuIs & sB OJLIA €V

LEX,ExE
¢ Jo 1omod o[3uIs € se QUM TV
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G Jo 1omod o[3uIs € se LA [V
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Fluency Practice

section a:

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

A) 3*X 3 H)  (2c%)’ 0) 6a°+ 2a

B) 4%X 47 h (@b%” P)  15m% -+ 3m%®
) ¥ Xy’ D @YX @5y Q) (ab? + ab’
D) (2°X (2 K) (5% X (57’ R) &xXc’+c
E) 3% X 3% L 2+ 7 s) 27¢ X'+ oct
F) @) M) 8°+ 87 T) 3ab® X 6ab?
G) (2%’ N) 2'+ 2" U) -2 X -2x%y®
gection b:

Simplify the following, giving your answer in index notation

A 12ab® + 6a2h? D) 2a*b G @)t 2y
(3a?)? (6x3y)? "~ 3x?
3
B) oy B Lz H (2
3x2 a?  ab? x?
3 2\ 2
C)  12a%b F) 23b bc x‘lzib ) (%)

section ¢ (hard):

Determine the value of the letters:

A) 22=4 F) 3 +32=3° L) 2°

— =2
-1
B) 2°=28? G) 29+2°=16
h2 _ 26 M 2m 1
C) 2°X4=2° ) (@)=3 ) T
D) 2% =64 h 2=t
E) 2°X2=32 D46 Ny 2x3™ 18
K) (2k)*=100 22x 3" 4
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Purposeful Practice
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Purposeful Practice

| oC -z e 9€ 6C
ot ZL € C € v €
o+ T %2 (¢ +,2)x¢
] 1
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Purposeful Practice

A. Work out the value of the letters: B. True or False:
1)2x2%x2x2x2 =2° 1)33>2°
2)3x3x3x3 =3° 2) 18> 23
3)2°=c¢ 3) 22 <52
4)3%=27 4) 4* < 87
5)3%=e 5)2°x 3% =5
6) 10' = 1000 6) 3°x 3> =3
) =1 7) (1)3 .
72 g 2) 8
8) lxlzl 8) (-5)> = 25
979 o
C. Put these numbers in order of size: 1 (=3)2 103 1\3 42 1
32 22 (2) 24

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

° aZ =-25
. a2 =25

. a’isa negative number

3 4

° a >a

2

. a3<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
773 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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Fluency Practice
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Problem Solving

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

Using the digits 0 123 4 5 6 7 8 9 at most once each time, fill in the boxes to make the
calculation correct.

O =nOxnd=nd=nCx nC=nIx nC

XN N n

Using the digits 01234 5 6 7 8 9 at most once each time, fill in the boxes to make as many
correct calculations as you can.

(%[ =[Jc-

Page 178




Fluency Practice

For the following terms,

a) Write with a positive exponent
b) Evaluate:

1L 2671 2. z
5. -2671 6. -2"1

9. (—26)71 10. (-2)71

i3: 9% 12. =78
15. (—4)73 16. 97*
19; =3~ 20. 2572

11.

13.

17.

21.

12.

14.

18.

22.

iR
(-2
(-10)73
(-3)
1572

Decide if there are mistakes in the following and explain how to fix the answer:

a) 472=-16 b) 1074
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Fluency Practice

Write in index form:

1 1 1 1 1 1
a) o by # 9 F d 5 e 5 0 %
Write in the form 2":

1 1 1 1 1 1
a) 3 b) 3 9 3 d 5 o o B 256
Write in the form 5™:

1 1 1 1 1 1
a) ¢ b) o 9 &= D om0 G D 390,625

Arrange in ascending order:

1 5-2 3 2-3
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Fluency Practice

Simplify the following:
i (g)_1 %
6. (%)_1 7.

11. (%)_2 12.
16. (— %)_4 17.
21. (- %)_3 22.

W v | = w1 |

| | |
|

9~ 13. (§)'3 14.
—‘*;)_3 18. (—%)_2 19.
3
2

_ _)_3 23. (— g)_B 24.

—~ p— —~ —~ —
1 I

10.

15.

20.

25.
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Fluency Practice

Question 1:  Evaluate each of the following

(@ 52 () o1 () p3 (A 42 () 33 (0 g1
@ 102 M) >4 @ 92 M 34 ® 19! O 72
m) 275 M 53 ©2° ® 10* @ 62 ® 10°

Question 2: Write each of the following in index form.

1 1 1 1 1 1
(@A — (b) — () — @ = ( — 0 =
52 3* 8> 4° 10° 26

Question 3: Write each of the following in the form 2"

1 1 1 1 1 1
— b) _— — d = — f) ——
(a) > (b) 1 (c) > (d) 3 (e) i (f) 55E

Question 4: Write each of the following in the form 5"

@! ®ml @1 @_ 1 @ @®_1
125 25 5 3125 625 15625
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Purposeful Practice

o

Question 1: Arrange in order from smallest to largest.

1 2 3
% 2 10

2—3
Question 2: Work out

@ 472x32 ®m101+52 © 22 432xD3

Question 3:  Sally has completed her homework.
Can you spot any mistakes? Question 1 Question 2

Evaluate Work out
4 1073
1

~-16 —
30

Question 4: Given that om 4 o = —_

32
Work out 111

Question 5: ) 0 3
X X X X
Put the expressions above in order, from smallest to largest, when:
(a) x=2 (b) x=1 (c) x=05 (d) x=-0.5

(e) x=-1 (f) x=-2
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Fluency Practice

Write down the reciprocal of:

(a) 4 (b 10 (c) 15

(d) -3 (e) 04 () 1
@ = () = O =
Evaluate:
(a) 471 (by 1071
(c) 1571 d (=3)7t
-1
(&) a ® (3
-1 -1
@ (3) M (13)
Evaluate:
(a) 472 (by 1073
(c) 1572 (d) (=3)72
-2
(&) b3 ®  (3)

@ &7  ® o1

Find x.

(@) —=10% (b) ——=10
(@ =2 (d) :=2%
(&) —=2% () ——=2*
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