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Lesson 6: Formulae

=» pages 79-81

1. a) Formula: 3a ¢) Formula: 2a + 2b
Perimeter =12 cm Perimeter = 18 cm

b) Formula: 4a d) Formula: 4a + 4b
Perimeter =16 cm Perimeter =36 cm

2. Tower A = 1,200 inches
Tower B = 2,400 inches
Tower C = 1,800 inches

3. 200 x 48 = 9,600
The rocket has travelled 9,600 miles.
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1) a)

b)

2) a)
b)

3) a)
b)

4) a)

b)

d)

Correct formula:
number of bags x 45 = cost

45 x cost = number of bags
This formula is showing (incorrectly) how to calculate the number of bags, not the cost.

cost = number of bags + 45

The addition symbol has been used instead of the multiplication symbol.
number of boxes x 75 = total number of paperclips

20 x75=1500 paperclips

480 + number of children = cost per child in £

480+120=4
The cost per child will be £4.

length multiplied by width = area of rectangle
(Children may use other vocabulary to describe length and width.)

Iw=a
(Many children will use the first letters of the dimension names to represent the variables,
as this is usual for shape formulae but any letter is acceptable.)

twice the length added to twice the width = perimeter of a rectangle
(Accept other correct variations.)

2l+2w=por2(+w)=p
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4. Max is incorrect, since one side of each of the squares
now lies inside the new shape. The perimeter of the
new shape is 6a; for example:

a =2 cm, so perimeter of the new shape is
6x2=12cm.

5. Pattern A continued: 99 +4 =100 +3
99+5=100+4,
99+a=100+a-1

Described in words: Adding a number to 99 will always

give the same answer as adding one less than the

number to 100.

Pattern B continued: 99 x3=100x3 -3,
99x4=100x4~-4
99xb=100xb-b

Described in words: Multiplying a number by 99 will

always give the same answer as multiplying it by 100

and then subtracting one lot of the number.

The formula for the perimeter is 2x +y.

Substituting x = 10 and y = 8 into this expression gives
20+8=28.
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Unit 9: Algebra, Lesson 7 - Textbook 68 p112

Solving equations )

0 a) Substitute different values for a to find a solution to the equation.

a+|50=@ Ifais: Then a + 150 is:

100

200

b) Substitute different values for b to solve the equation.

G= . Ifbis: Then 150 - b is:

10

20

50

c) Complete the bar model to represent the equation, then solve it.

28 +c =10l
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Unit 9: Algebra, Lesson 7

w@ a) Ambika measured out some flour. She added 50 g of butter, then the
mass of these ingredients was % kg. Represent the mass of flour as m,

write an equation and solve.
b) Andy had a bag of raisins. He added 25 g to his pancake. That left
250 g in the bag. Represent the original mass of the bag as s, write

and solve an equation.
‘@ Solve each equation.
a) x-10=300 b) 300 = 10y c) z+10 =300

T

‘@ To solve 36 — f =16, Luis said: ‘T worked out 16 + 36, because I used
the inverse.’

Is he correct? Show your reasoning using a diagram.

T

83
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Unit 9: Algebra, Lesson 7

o Write and solve an equation for each function machine.

a) a <) c

x|0 vm
four\ fou\

N
N

Equation: 10a = Equation:
Solution: a = Solution:
b) b d) d

v x 15 vm
/oun\ /o

150 q909-09

Equation: Equation:

Solution: Solution:

elect

Explain two methods to solve 200 = y + 75.

84
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1

2)

a) Tick the representation which matches the equation x + 3 = 8.

] EDEDEDED <)
A = c
EEDEDE @®

@@
- OER-83ss
@000

b) Write down the two equations shown by the other two representations.

c) What is the value of x in each equation?

x= x= x=

Compare the value of x and y in these equations using <, > and =.
You can draw representations to show your working out.

a) x+4=16 y+5=16 x=___ y=__

b) x-5=15 y-7=14 x= y=

c) 2x=28 3y =42 x= y =
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3) Form equations for the following number riddles and find the value of x in each one.

a) I think of
a number and
add 127. The
answer is 200.

b) I think of a
number and
subtract 95. The
answer is 74.

c) I think of a
number and

multiply it by 10.
The answer is 65.

a)
.-
b)
.-
P)
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1) a)
b)

2) a)

b)

3) a)

x+3=8ishA

The other representations show the following equations:
B:3x =19

Cix+3=6

x+3=8x=S8S 3x=9x=3 x+3=6,x=3

x=12[>]y=n

x=20|<|y=2

x +127 = 200 b) x-95=174 c) lox = 6s
x =200 - 127 xX=74+94S x=65+10
x=73 x =169 x=6S
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Lesson 7: Solving equations (1)

=» pages 82-84

1. a) Right-hand column completed: 250 350
Additional rows will vary depending on choice of a.
Check right-hand column = a + 150.

b) Right-hand column completed: 140 130 100
Additional rows will vary depending on choice of b.
Check right-hand column = 150 - b.

) c=101-28=73

(=]

c=73

2. a) Equation: m + 50 = 500; m = 500 - 50 = 450.
Mass of flour is 450 g.
b) Equation: s — 25 = 250; s = 250 + 25 = 275.
Bag originally contained 275 g of raisins.

3.a) x-10=300
x=300+10=310
b) 300= 10y
y=300+10=30
) z+10=300
z=300x10=3,000

4. No, Luis is not correct. Explanations may vary; for
example: The equation can be represented by a part-
whole bar model where the whole is 36, one part is f
and the other part is 16. f can therefore be worked out
by finding 36 - 16, which equals 20.

36

( 6 f )
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5. a) Equation: 10a =2

Solution:a=10+2=02

b) Equation: 1-5b = 150
Solution b =150 + 1:5 = 100

¢) Equation:c+10=2
Solution: c=2x10=20

d) Equation: d - 90-9 = 909-09
Solution: d = 909-09 + 90-9 = 999-99

Solution: y =125

Methods will vary; for example:

Method 1: writing the equation as a bar model and using
the inverse of +75 to subtract 75, i.e.200- 75=125=}.
Method 2 could involve substituting in different values
of y until finding that when y = 125, y + 75 = 200.
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x+3=8ishA

The other representations show the following equations:
B:3x=9

CGx+3=6

x+3=8x=8 3x=9x=3 x+3=6,x=3

x=rzy=u
x=20 y=2l
x=14 [=] y=14

x +127 = 200 c) lox = 6S
x =200 - 127 x=65+10
x=73 x =65
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» Textbook 68 pllé Unit 9: Algebra, Lesson 8

Solving equations @

o Complete and solve the equations.

a) X +25=40
10 Subtract C] from each scale.
@ 10[10]s], [10]10][s]s]
T T Xx=

100 J 100 - 45 =

L 150 ]

85
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Unit 9: Algebra, Lesson 8

e Match each model with the correct equation, then solve.

a)

b)

N\

c
50 25
c c c
25
25|25 @ 25
L 1L ]

25=5¢

d) 4,000 -/ =3,750

()
o 44=404-j [ ]
]

f) 4k=4

or
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Unit 9: Algebra, Lesson 8

° Choose five cards each time to make different equations.

Solve each equation. Show your workings.

240

24

80

8 ||100

10

y

+

O

Ol

)

eect

Draw a diagram to represent the equation 100 - x = 90.

27
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1) Is the value of the letter x the same in both equations? Prove your answer and explain your reasoning.
x+ 745 =125
4x = 202

2) a) x=15

T can balance
this equation using the
expression 11 x 4,

Do you agree with Nishi? Explain your reasoning.

b) Write four different expressions that will balance this equation. Use a different operation each time.

3) Does each bar model match the equation?
Explain your answer.

3x=30 3] z
30

30=x+15 = 1 %
30

x+3=30 x [ x ]«
30
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Lesson 8: Solving equations (2)

-» pages 85-87

1. a) x+25=40
Subtract 25 from each scale.
x=15
b) 3¢ =150
+ each side by 3
c=50
) a+45=100
100-45=55
a=55
d) 5d =150
150+5=30
d=30
2.3) $c-25=50
c=75
b) =» 25 ="5¢
c=5
Q) =»25+c=50
c=25
3.a)f=3 d) i=250
b)g=25 e)j=36
¢ h=363 f) k=1
4. Answers will vary; for example:
y+8=10 80+y=8
y=2 y=10
24-y=10 80 x y = 240
y=14 y=3
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Answers will vary; for example:

Bar model where the whole is 100, one part is x and the
other part is 90.

Other diagrams could include balance scales with 100 on
one side and 90 and x on the other.
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1) The value of x in both equations is $0.S.

2) a) Nishiis incorrect as the right hand side of the balance shows 3x = 4S and the expression she has
written totals 44.

b) Accept any expressions totalling 45 e.g. 20 + 25, 100 — SS, 135+ 3,9 x S,

3) The first equation does not match as the bar model shows x + 3 = 30.
The second equation matches as the bar model shows x + 1S = 30.
The third equation does not match as the bar model shows 3x = 30.
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Unit 9: Algebra, Lesson 9 - Textbook 6B p120

Solving equations ©

0 Complete and solve the equation for each mystery number problem.

I multiply it by 3 and then
add 2. Now I have 17.

- M

a) [ 1am thinking of a number. ]

30+ =
_D -
O

Jo0od

I multiply it by 4 and then l 100
add 80. Now I have 100.

b,
d I .am thinking of a number. ] [b b|b|b 80

Oo

e Solve 50 =I5 + 5c.

00
LR

I5 |
50 |

«

88
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Unit 9: Algebra, Lesson 9

e Write an equation for the balance scales and solve it.

NOIRIONEMEIInE
— a

Bella has 50 stickers. Max has 6 packets of stickers and 3 more stickers.

He has | more sticker than Bella.
Use n to represent the number of stickers in a packet.

Write an equation and solve n.

g Solve each equation.
a) 4a-30=50 c) 30=3b-12

¥ ¥

L 5 L

b) 2c-50=280 d) 80 -2d=50

¥ ¥

89
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Unit 9: Algebra, Lesson 9

@ Write an equation for each function machine, then solve
each one.

b) *A

+20 | N[ x10]

1,000

retect

Draw a bar model to represent the equation 5x + 5 = 25.

a0
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1) @) Tick the representation which matches the equation 2x + 3 = 9. e
O OODD
- LS
30 33330

D000
00000

<
B0 Goneo

b) Write down an equation to match each of the other representations.

2) Compare the value of x and y in these equations using <, > and =. Draw representations to show your working.
Draw representations to show your working out.

3x+4=16 Jy+4=16 x y
4x-5=15 3y-5=10 x y
20c+ 4) =28 p+a)=27 x y

3) Create three equations where x = 3, using the numbers and expressions below. Draw representations of
your equations.

x 2x 5 2
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Lesson 9: Solving equations (3)

=» pages 88-90

1.a) 3a+2=17
-2 -2
3¢ =15
+3 +3
a =5

b) 4b + 80 = 100
b=20

2.50=15+5¢c
35=>5c¢
c=7

3.3y+5=80
3y=75
y=25
4.6n+3=50+1
6n+3=51
6n =48
n=8
5.a) a=20 Q) b=14
b) c=65 d)yd=15
6.3) (x+5-5=6
x+5=11
x=55
b) (z+20) x 10=1,000
z+20=100
z=80

25
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1

2)

3)

X = 6 in both equations. %
3(x + 4) = 30 2=y
xX+4=30+3
x+4q=10
x=100-¢
x=6
3x+4=22
3x=22-4
3x=18
x=18+3
x =6
a) Nishi is incorrect as the right-hand side of the balance would show 4x = 16 and the expression she has written
totals 17.
b) Accept any expressions totalling 16.
a) The '+ 7'is correct as divide is the inverse of multiply. The '- 2' is incorrect as it should be the inverse, which is

'+ 2'. This means x =8 (6 + 2 = 8).

b) The missing inverse operations are ‘+ by 8’ and ‘- 3’. This then gives the correct answer that x = 9.
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Textbook 6B p124

Solving equations @

Unit 9: Algebra, Lesson 10

o a) A rectangle has a perimeter of 12 cm. Each side is a whole number of

centimetres. Find all of the solutions.

Perimeter

j=?

k=7

12 cm

12 cm

12 cm

b) Which solution has the greatest area?

¥

e Write an equation to show the balance, and then find five different

solutions.

all b

4 kg

I

a=?

b=?

qal
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Unit 9: Algebra, Lesson 10

@ A rectangular playground has an area of 100 m?. Each side is a whole

q2

number of metres.

Write an equation and find all the possible measurements.

e

f Not to scale

Plot solutions to each equation on
the grid. Use a different colour for
each equation.

a)x+y=9
b)x+y=6
QQy-x=2

S

O —NWAUION O

> <

0

2 34567849I0

» X
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Unit 9: Algebra, Lesson 10

o a) Four odd numbers add up to 20.
odd + odd + odd + odd = 20

Each number is different.

Find all the possible solutions.

b) odd + even - odd =2
All the numbers are less than 10.

Find all the possible solutions.

etect

Describe a strategy for finding all possible solutions to an equation.

a3
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Unit 9: Algebra, Lesson 11 Textbook 68 p128

Solving equations @

° Alex has some 2p coins and some 5p coins. In total she has 25p.
How many of each coin could she have?

Find all possible solutions.

A rectangle has a perimeter of 24 cm and an area less than 30 cm?. Both
the length and the width are whole numbers. Find all possible solutions.

a

b Not to scale

q4
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Unit 9: Algebra, Lesson 11

There are some fish in a tank. Blue fish have 4 spots. Red fish have
8 spots. In total there are 32 spots.

Use b for the number of blue fish and r for the number of red fish.
Write an equation and find all possible solutions.

\))

Find five different whole number solutions to each of the equations.
Describe any patterns you notice.

a) 50a - 25b =100

)

b) 50 + c=d - 150

¥

qs5
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Unit 9: Algebra, Lesson 11

e Bella and Danny each choose two numbers less than 20.

I will add 2 prime I will add 2 square
numbers together. numbers together.
N ¢
) <) o

-
The difference between their answers is I. Find all possible solutions.

¥

Relect

Write an equation that has more than three solutions.

96
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Lesson 10: Solving equations (4)

=» pages 91-93

1.a)

Perimeter |j=? |k=?
12cm lem  |5em
12cm 2em [4cm
12cm 3cm [3cm
12cm 4em [2em
12cm S5cm |lem

b) The greatest area, of 9 cm? occurs when j=3 cm
andk=3cm.

2. Equation:a+b=4

Table completed showing pairs that total 4 kg.
Answers may vary; for example:
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a=? b=?

I kg 3kg
2kg 2kg
3kg I kg
31kg kg
06 kg 34 kg

Equation: e x f=100.
All possible solutions should be sh
different order):

own (may be in

e=? f=2
I'm 100 m
2m 50m
4m 25m
5m 20m
10m 10m
20m 5m
25m 4m
50 m 2m
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4y
04
q
8 y-x=2
7
6
5
4 x+y=9]"
3
2
I x+y=zix\
0  ——— > X

01234567849I0

5. a) The four numbers must be 1,3, 5and 11 or
1,3,7and 9 (but be added in any order giving 24
calculations for each set).

b) There are 14 possible calculations:

1+2-1 5+4-7
3+2-3 T+4-9
5+2-5 1+6-5
T+2-7 3+6-7
9+2-9 5+6-9
1+4-3 1+8-7

3+4-5 3+8-9
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Answers will vary; for example:

Drawing a table helps, particularly if you list possibilities
methodically starting either at the lowest or highest,
finishing when the numbers start to repeat.
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Lesson II: Solving equations (5)

=» pages 94-96

1. Two possible solutions:
3 x5pand5x2p 1x5pand10x2p
25p could also be made using 5 x 5p coins but this
would not match the criteria since Alex also has 2p
coins.

2. Assuming lengths are whole numbers, there are six
possible solutions:
a=1cm,b=11cm (area=11cm?)
a=11cm,b=1cm (area=11cm?)
a=2cm,b=10cm (area = 20 cm?)
a=10cm, b=2cm (area = 20 cm?)
a=3cm,b=9cm (area=27 cm?)
a=9cm,b=3cm (area=27 cm?)

3. Equation: 4b + 8r=32
There are 5 possible solutions:
b=8,r=0 b=6,r=1 b=4r=2
b=2,r=3 b=0,r=4

4. a) 50a - 25b = 100. Solutions given will vary; for
example:
a=2,b=0:100-0=100
, b=2:150 - 50 = 100
, b=4:200-100 = 100
, b=6:250 - 150 = 100
a=10,b=16:500 - 400 = 100
Pattern: For every 1 a goes up, b goes up 2.
b) 50 + ¢ =d - 150. Solutions given will vary; for
example:
¢=50,d=250:50 + 50 = 250 - 150
¢=100, d=300: 50 + 100 = 300 - 150
=150, d=350: 50 + 150 = 250 - 150
d=200: 50 +0=200-150
¢ =800, d=1,000: 50 + 800 = 1,000 - 150
Pattern: ¢ is always 200 smaller than d.
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5. The only numbers less than 20 which are the sum
of two square numbers are: 5, 10, 13 or 17. It is not
possible to make a total of 11 by adding two prime
numbers. Therefore, the combinations of possible
choices with a difference of 1 are:

Bella

4@2+2)

6(3+3)

92+7)

12(5+7)

143 +11)

16 (5 + 1)

18 (7 +11)

Danny

5(1+4)

5(1+4)

10 (1+9)

13 (4+9)

13 (4 +9)

17 (1 + 16)

17 (1 +16)

Answers will vary; for example:

6x+2y=28

Solutionsarex=1,y=11;x=2,y=8x=3,y=5x=4,y=2
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» Textbook 6B p108 Unit 9: Algebra, Lesson 6

Formulae

o Write an expression for the perimeter of each shape. Then calculate the
perimeter by substituting a =4 cm and b =5 cm.

a) 9 a a

a

Formula: 3a Formula:
Perimeter = G cm Perimeter = C] m

Perimeter = cm Perimeter = D cm

e A formula to calculate the number of inches in z feet is 12z.

How many inches tall is each tower?

Tower A: 100 feet = D inches
Tower B: 200 feet = inches
Tower C: 150 feet = [:] inches

79
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Unit 9: Algebra, Lesson 6

e\ A scientist uses the formula Speed is measured in

to calculate the distance a rocket has travelled. miles per hour (mph).
s stands for the speed in mph.

t stands for the time in hours.

Calculate the distance travelled when the
rocket has been moving at a speed of 200 mph
for 2 days. DD &

The rocket has travelled C] miles.

ew Max joins two of these squares together to make a new shape. @
~ What is the perimeter of the new shape? -

Do you agree with Max? Explain, and show an example substituting a

value for a.
The perimeter of
a the square is 4a,
so the perimeter Max
a a of my new shape

is 8a.

° AN

80
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Unit 9: Algebra, Lesson 6

e Look at these calculation patterns.

Complete the formula to show the pattern using algebra.

A 9942=100+1 B 99 x1=100x-I
9943 =100 +2 99x2=100x2 -2
qq+4=100+3 99x3=100x3 - C]
qq+5=|00+:] 99 x 4= |00><[:] :]
qq+a=|00+: qqxb:loox[:]_:]

Explain each pattern using words. Are both patterns always true?

efect | A

Write a formula to show how to calculate the perimeter when
=10andy =8. y

8l
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1) a

b)

2)a)

b)

3)a)

b)

4)a)

b)

d)

Apples cost 45p per bag. Which formula shows the total cost in pence of buying any
number of bags? Tick the formula that shows the total cost of buying any number of bags.

I
% O 45 x cost = number of bags
o~/ QO cost = number of bags + 45
number of bags x 45 = cost
[e) b bag:

Explain why the other 2 formulae are incorrect.

Paperclips come in boxes of 75. Write a formula for the total amount of paperclips in any number of boxes.

If the school orders 20 boxes of paperclips, how many paperclips will they have in total?

A school trip to the z00 costs £480. The cost is split between the number of children going on
the trip. Write a formula for the cost per child.

If 120 children go on the school trip, how much will it cost for each child?

Write a word formula for finding the area of a rectangle.

Can you write an algebraic version of the formula using letters?

Write a word formula for finding the perimeter of a rectangle.

Can you write an algebraic version of the formula using letters?





