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Unit 9: Algebra, Lesson 2

e a) This pattern is made from squares and circles.
OovYO OYOVYO OYOVYOVYO

How many circles would be in the pattern that uses 100 squares?

b) Create a different growing pattern that uses circles and squares.
Write the rule for the number of circles when there are n squares.

o 60 660

For n squares, you need circles.

Create a situation for this rule: 100 - 3y.

D
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1) Do you agree or disagree with each child's statement about this function machine? Give an example to
support each of your answers.

Input Output

< A5 13 is @ prime number, | think that every
output will also be a prime number.

George

As the function machine always adds, I
think that the output will always be a
positive number.

I think that if the input is a positive even
number then the output will always be odd.

2) Look at the outputs from this function machine.

a) What could the function be?

b) Could the output ever be 169? Explain your answer.

Input Output

121
144
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Unit 9: Algebra, Lesson 3

Using a rule @

Textbook 6B p96

0 Richard has x pet guinea pigs. Luis has 2 more than Richard. Ambika has 3

times as many as Luis.

a) Complete the rule for how many pets Luis has.

| X

2

L

Number of Luis’s pets

If Richard has x guinea pigs, Luis has |O

guinea pigs.

b) Draw a bar model to represent how many guinea pigs Ambika has.

¥

c) Calculate the number of guinea pigs for Ambika, if Richard has 3

guinea pigs.

¥

Ambika has

d) Complete the table.

guinea

pigs.

Number of guinea pigs
Richard 2 5 10 20
Luis 3
Ambika
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e Complete the table of inputs and outputs from each function machine.

a)

=

(<2 N[ =5]

B

B

o Max says: ‘This is just the same

as having a machine with
one function of - 10"

Input | 3 10
Output

If the input is a, the output is
Input | 3 10
Output

If the input is b,

Input

Output

If the input is b,

the output is

Input

Output

If the input is b, the outputis ___

Do you agree? Compare the outputs in the table.

Input

2

5

100

1,000

Output for - 10

Output for +5 - I5
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° Kate is investigating two function machines. She inputs 10
and the output is 100. What could the functions be?

Explore different possibilities. Create a table of outputs.

Output 100

Input 10 X ]

Input 10 X
Output 100

=mma has the rule 3x + 2. She wants to find the value when x is 100. Emma
ays: ‘I will just find the output for 10, then multiply by 10.” Does this method
vork? Explore and explain.
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Each of these function machines has two steps. Give the missing inputs and outputs for each machine.

1) Input Function Function Output
12 c)
2000 d)
7.2 e)
a) 7
b) 199
2 )
2) Input Function Function Output
20 c)
72 d)
132 e)
a) 6
b) 16
0.8 f)
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» Textbook 6B p100

Using a rule @

o Reena has a pile of 5 pence coins.

Unit 9: Algebra, Lesson 4

a) Write the rule for the total value when the number of coins is n.

There are n 5 pence coins. The total value = D pence.

b) Complete the table for
different values of n.

Number of coins

Reena’s total value

4

5px4=[:]p

5

10

30

50

e To hire a squash court costs 20 pence per minute.

a) Write the rule for hiring the court for n minutes.

b) Complete the table.

Time in minutes | Cost

n 20pxn_D

0 ([ Jxo=]

30

60

120
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Unit 9: Algebra, Lesson 4

e Calculate the result for different values of x by completing the table.

x+30 30 -x 30x
x=5
x=10
x=30
x=0

)

o Aki has to substitute x = 7 into 10x + 5.

I can work this

out by finding
7 + 5 first, then
i~ multiplying by 10.
N
I\

Does this work?

Explore and explain.

e Explain how to choose values of y for the following rule, so that the result
is a multiple of 10.

100 - 5y
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o Substitute different values for y into the expression 10y - y.

Wheny =1, IOy—y=C]‘
Wheny=:].I0y—y=[:.

When

When

When

What do you notice? Explain using words and diagrams.

\))

etect

Substitute different values for y in the rule 4 + 2y. Explain why all the results
are even.
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1) Is each child’s statement about the missing functions correct? Prove it!

Subtraction followed
Ola

by multiplication could
be the functions that
are missing.

The missing functions

could be a multiplication

function followed by an
addition function.

The missing
functions could be
addition followed

by division.

Thomas

Lagla

2) Look at these two-step function machines.

Do you agree or disagree with each child's statement? Explain why.

If I add the function

-6 into both function machines
then both machines will give the

If I add the function
x4 as the missing function in both
machines, they will both give the

same answer.

same answer.
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Unit 9: Algebra, Lesson 5 - Textbook 6B p104

Using a rule ©

0 a) Toshi cuts 5 equal lengths from 100 cm of ribbon. Each length is y cm.
Write the rule for the length of ribbon he has left.

100 cm
1

b) How much ribbon is left if y = 12 cm?

There is C] cm of ribbon left.

e Amelia stacks n blocks onto the base.

a) Write an expression for the total height
of a tower with n blocks.

The total height is D + D n. 10 ch

b) Calculate the total height when n = 8.

-0 J-00J
The height is C] cm. o
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Unit 9: Algebra,

e a) Write the expression in the box for each diagram.

Lesson 5

b) Now substitute the value of 75 for a in each expression.

What is the value of the expression for each diagram?

A=D B=D C=D D=D

o Match each expression with the equivalent meaning.

y+2
5 less than y

20+y
y more than 20 _—
2y
[~

double
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Unit 9: Algebra, Lesson 5

o Complete the table.

Write an Substitute n = 110
expression for into each expression.
each ?. Calculate the value of 2.
n n n l
20 ?
n
f—l—|
0)
?
n
f—lﬁ
10
L;_l

What is the value of 25 - 2y when y equals 3?
Draw a bar model to explain.
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1) Give the missing function and missing inputs for this two-step function machine.

Input Function Function Output
12 11
20 13
a) 14
b) 88
) 9.2
d) 17.75

2) a) Givean input number, two functions and an output that follow the rules set by

Input

up to 200

Any whole number

For example:

$6+2-24=4

Function

Function

=16

=16

=16

=16

the function machine.

Output

4
16
24

Make each
number in four
different ways.

=24

=24

=24

=24

b) Now use the function machine to make two output numbers of your choice that are >100.
Make each number in four different ways. Are there any numbers that can’t be made?
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Unit 9: Algebra, Lesson 1

Finding a rule @

0 Reena makes some fairy cakes.

Each cake has 3 stars on top.

a) Complete the table.

% Textbook 6B p88

Number | 10 | 100 | 1500
of cakes
Number Ix3
of stars =3
b) Write the rule for n fairy cakes.
For n fairy cakes, you need G x D stars.
e This is the table for Ebo’s cakes.
Number 5 6 2 20 b
of cakes
Number 25 30 505
of stars

Complete the table. Draw what one fairy cake could look like.

¥
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Unit 9: Algebra, Lesson 1

e Draw a line to match each repeating pattern with the rule for n repeats.

g

o @

(¢]
o

3xn

nxé

nx5

double n

o Zac started his painting 30 minutes before Kate. Complete the table for

how long they have been painting.

Minutes Zac has
been painting

45

50

a0

Minutes Kate has
been painting

Q0

Complete these rules.

If Zac has been painting for x minutes, Kate has been painting for

If Kate has been painting for y minutes, Zac has been painting for

65




image3.png
Unit 9: Algebra, Lesson 1

e a) Complete the following rules.

The number of legs on b spiders is
The number of wheels on x tricycles is
The number of days in m weeks is

The number of weeks in k years is

b) What could this rule be for?
The number of is 365 x d.

o Complete the tables. What are the rules?

| 3 12 | 155 | x | 2 4 8
5 7 16 5 10 | 20 y

What is the same and what is different about the rules a x 5 and 5 + a?





image4.png
1) This is a one-step function machine. Give the missing inputs and outputs.

7
20
4.2

78
5400

Nl

2) This one-step function machine has four different outputs. Find the missing outputs, inputs and function.

Output Output
30 8.5
\ /
Input

5
8 12

Output \ Output

+85
-1
205 2

3) Give the missing function for this one-step machine.

9.5 11.25
99.25 101

-1 0.75
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-» Textbook 6B p92 Unit 9: Algebra, Lesson 2

Finding a rule @

a) Olivia has £25 in the bank. Each week she saves £3. Complete the
table.

25+3

Y

£25

Week | 2 3 5 10 l

Total savings 28

b) Complete the rule for how much Olivia has saved after y weeks.

After y weeks, Olivia has saved B + B x B pounds.

e Max has £50 in the bank. Each week he spends £4 on a comic.

Complete the table and the rule.

£50
Week | 2 3 5 10 n
Money left
After n weeks, he has | JO' |x | ] pounds left.
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Unit 9: Algebra, Lesson 2

@ Here is a growing pattern of triangles made from sticks.

VANWAVAVAVAY

In a growing pattern, there is a rule
for how it grows each time.

Complete the table.

Number of triangles | 2 3 4 5 10 | 100

Number of sticks used

Write the rule for the number of sticks needed to make n triangles.

To make | triangle, sticks are used.

To make 2 triangles, sticks are used.

To make 3 triangles, sticks are used.

To make n triangles, sticks are used.

@ Ebo makes this pattern of houses. What is the rule for the number of
" sticks needed for a pattern with g houses?

/AN /AN /AN
HEpEEEEEEEN

— = = = = —  —

For g houses, you need sticks.
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