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Solving equations ©

DiSCOVer a) Start with Kate's number. a &@
Double a, which is the same as multiplying by 2. 2a
Now add 5. 2a0+5

The answer is 19, which can be written 2a + 5 = 19.

Think of a mystery number. Double it and This is the equation that needs to be solved.

add 5. What number are you on now?

b) 2a+5=19

Now I .am on 19.
-5 -5 L @@ ..mm > 51
2a=14 x

So a must be 7, because 2 x 7 = 14.

I used the
balance model.

2a+5=19

I will read your mind. — 8 I
You started with ...

-5 _5 P — e\
14 - Isolved the equation \\

Xusing a bar model.

\ Z/
7 7 2a=14

e $2 +2
° a) Represent Kate's number as a. D — e fb%
Write down an equation that you can use to find Kate's number. ]
b) What was Kate’s number? Kate’s number was 7.
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Think together

o a) A kettle has a capacity of 600 ml.
Richard fills 3 cups from the kettle.

0 What is Lexi’s number?
He has 30 ml left over.

My answer is 9. What is the capacity of | cup?
Use a for the capacity of the cup. 600 ml

‘ .a...=600 ml 1. 1. |
3a=
Lee a=. 30 ml

b) Solve the following equations.

Multiply your number
by 3 and add 4.

) 30-20=16 il il
x»0J -0 i) 20=2p+8 il e i
-0 -0 i) 4c - 6= 14
3x = . iv) 2p +8=2I
| —
X = . I will draw different bar models

to represent the equations.

v /
° Solve the following equations. Z

a) 5m+3=58 b) 17=2q+5

m|mi{m|m|[m|3
58
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Solving equations @

Discover a) * The formula is 20
perimeter = 2a + 2b or
5 perimeter = (a + b) x 2. a|bla]b |
i — Soa+bmustbe equal to 10. 0
We need 20 metres @ &E
of fencing to make a ==
rectangular alpaca |
enclosure.
o S
b=? b=7? b=2? b=? b=7?
a=1I a=2 a=3 a=4 a=5
Perimeter of rectangle | a=?
20 |
20 2
20 3
20 4
20 5
20 6

b) Areaisa x b.

0 a) The perimeter of the enclosure is 20 m. a . R o'rder. Ifa =l g
The greatest area for this enclosure then b = 9. T will continue until
Write an equation for the perimeter of is 5 x 5=25mz2 That is a square I start to repeat numbers.
the enclosure. Find different solutions b enclosure.
for a and b.

b) Which solution has the greatest area?
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Think together

One alpaca eats 15 kg of hay and grass every day. m represents the
weight of hay, n represents the weight of grass. How many kg could there

be for m and n?

15 kg m=? n=?
1
p | 0 15-0=1I5
m [ ]
I 15-1=14

m+(J-0

a The area of this rectangle is 36 m2.

b

-

Write the equation for the area and find all the solutions.

126

=

e a) Max is finding solutions to x + y = 10.

He found x = 3, y = 7 as a solution, and marked this on

the grid.

4
10

e

OC—NWhRuUuoON ®o

01 234567849l0

Find other solutions.

What do you notice?

Investigate solutions to this equation, using all four quadrants.

y=x+I

5 %4 3271 0 |

> X
2 3 4 5

‘ Iwill draw a table to
find all the possible

numbers for x and y,
starting with y = 10.

A
A
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Solving equations @

a) Legs of x chickens + legs of y rabbits = 10 Ji@ Cﬁ;_@
2x + 4y =10
The total number of legs of Number of chicken legs Number of rabbit legs
the chickens and rabbits in n -
this shelter is 10. | chicken, 2 legs | rabbit, 4 legs
2 chickens, 4 legs >< 2 rabbits, 8 legs
3 chickens, 6 legs 3 rabbits, 12 legs
4 chickens, 8 legs 4 rabbits, 16 legs
5 chickens, 10 legs 5 rabbits, 20 legs
x chickens, 2x legs y rabbits, 4y legs

The possible solutions are: | chicken

and 2 rabbits or 3 chickens and ‘ )
| rabbit. chickens and 0 rabbits?

Could there be 5

b) Solve the equation 2x + 4y = 10 with different values for x
to see different possible solutions.

Number of [1x=7 [Theny=2 [ CO@000@00®
gs in total - -
| chicken 2 rabbits
10 | 2
10 2 15 COCOeee0@®®
amilla ! -
2 chickens 1.5 rabbits
10 3 |
0 a) How many chickens and how many rabbits are there in the shelter? 10 4 05 (..)@(..)(....)
Say there are x chickens and y rabbits. 10 5 0 3 chickens | rabbit

Write an equation and find all solutions.
There cannot be 2 or 4 chickens in the shelter, because this would

b) Explain why there cannot be 2 or 4 chickens in the shelter. mean there would have to be half a rabbit.

128 129




image12.png
Th Ly k together e a) Find five different solutions to each equation.

100 =2 10b 100 = 10c - 2
0 There are two kinds of table. The class needs 30 seats. Find different 00=20a +10 00 =10c - 20d

solutions. Can you find all the possible solutions?

There are m tables for 6 people (N e
and n tables for 4 people. .-. ..‘
'm + .n =30 . . .

I noticed a pattern in
\\how a and b are related.

I wonder how c and d

e related.

Total
6 2% number Ifm=? | Thenn=?
of people

12 18 30 |
( 30 2 j

b) Describe the patterns in the solutions to these equations.
x+30=y-70
20s =100 - 2t
There are some chickens and rabbits in a field. There are 35 heads and 94 . .
3 i . : . I will start by choosing a value
legs in total. How many chickens and how many rabbits are in the field? .
for x, and then see if I can
. Y work out what y must be.
35 heads in total means Number of | o MPer G —
o of Number of legs
the total number of chickens rabbits 4
- chickens and rabbits is 35.
| 34 (Ix2)+ (34 x4)=138
2 33 (2x2)+(33x4)=136

Practice boo Next Page
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End of unit check u

° Which expression represents the number of wheels on n tricycles? ° What equation is represented by this bar model?

@ 3ris6=21 (@ 3r-56=21 [@ s6=3f B 21+3r=56

.n+3 .3-n .3n .nxnxn

e Solve the equation 100 = 25s - 25.

A ;-5 ®s-o0 @ s-s B s-7

o Each bar model is of equal length. What is the value of w?

((w 18 w o la| w )

( 45 w 8 |

Bor0x3 @30 @a+0 B 3a+10

e What is the result when you substitute x = 8-5 into the expression
120 - 10x?

@ s @B ss @ s B o
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133

Practice book 6B p97




image1.png
Formulae "*J [
H rShclpes are everywhere if you look. This
Discover football is composed of 12 black pentagons

and 20 white hexagons. The structure is
exactly the same as this carbon molecule!

a) The perimeter of a polygon is the
sum of all the sides.

For a regular polygon, all sides
are equal.

The two shapes have

Perimeter of a regular pentagon =
sides the same length.

a+a+a+a+a=ax5=5a
I will use a to represent

the length of the sides. Perimeter of a regular hexagon =

a+a+a+a+a+a=ax6=6a

This kind of rule is called a formula. It gives you a way to work out the
whole perimeter, if you know the value of a.

b
) Shape 6 cm sides 12 cm sides
Perimeter =5a Perimeter =5a
a=6 a=12
I wonder if the same rule can be used to find 50=5x6=30cm | 5a=5xI2=60cm
the perimeter of the shapes on a football and - -
the shapes on a carbon molecule. Perimeter = 6a Perimeter =6a
a=6 a=12
a) Write the rule to work out the perimeter of a regular pentagon and 6a=6x6=36cm | 6a=6xI12=72cm
a regular hexagon. Use a to represent the length of each side.
b) Substitute the value 6 cm for the side length of each shape. When the value of a is doubled, the perimeter of each shape is
also doubled.

Now try 12 cm. What do you notice?
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Think together

0 Jen is building a rectangular fence for her garden.

e Isla is investigating some equivalent calculations.

a) Explain the pattern and use algebra to represent
the ideas.

a) Find the formula for the rectangular perimeter.

‘/? T will use letters to \;\ In the first calculation, the

represent the values ‘ number 2 appears on both sides
|

~_in the calculations. of the equation. I will use the

I can write the formula X
same letter to represent this.

in two different ways.

The formula for the perimeter of a
rectangle is

OO0k

b) If we have a rectangle witha=10mand b =8m,
what is the perimeter of this rectangle?

Perimeter of the rectangle = . m

Test your ideas by substituting different values into your expressions.

e Now write a formula for the area of Jen's rectangular garden. b) Use algebra to describe this pattern.

Area of the rectangle = .

Substitute the values a =7 m, b =7 m into the formula.
Ifa=7mandb=7m:

Area of the rectangle = . m?

110 1
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Solving equations @
The x represents the unknown
[ How much did L | cost of the kayak. ?
the kayak cost?

80 + x represents the total cost
Total: £230

of the surfboard and kayak.
80 + x = 230 means that the total

of both items is equal to £230.

80 +x =230 is called
an equation, because
80 + x equals 230.

b) Finding the unknown value is called solving the equation.

| —

I will substitute different I xis: 80 + x will be:
values for x until I find 100 180
one where 80 + x = 230.
- g 110 190
120 200
7 \ 130 210
This is just a missing
number problem. 80 + i 220
=230. I can represent this 150 230
0 a) Toshi writes 80 + x = 230 to work out the cost of the kayak. .
_ using a bar model.

——

What does x represent?

S
2

What does 80 + x represent?
230 - 80 =150

What does 80 + x = 230 mean? N
The cost of the kayak is £150.
b) Show different methods to find the cost of the kayak.

12 13
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Think together

Amelia bought a dinghy. She spent £85. The price had been
reduced by £35.

Represent the usual cost of the dinghy as y.

Complete and solve the equation.
-0-0
=]

e These children all thought of a mystery number. Then ...

| £35

The dinghy usually costs E. .

6 The shop has 3 crates of wetsuits. Each crate contains an equal
In total, there are 360 wetsuits.

a) Use s to represent the number of wetsuits in | crate.

number.

o

Write an equation.

If sis: 3s will be:
i . 5= i 80 240
b) Work out how many wetsuits are in | crate. q0 270
000-0O 100
110

114

I added 9 to mine.

was 9 less than mine.

N

[I found the number thot

1 divided mine by 9.

I worked out the number
q times bigger than mine.

They all ended up with 45.

Match each equation with the correct person, and find their mystery
numbers.

45=1h q4i=45 45=k=q j-d=45
. T will try drawing a

r L y || bar model to help

l hlhThlhlhlhlhlnln solve each equation.
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Solving equations @

Discover

You must both remove a weight from
each side, but it must stay balanced.

I drew the scales and then crossed out
one weight from each side at the same
time. It is like solving an equation.

Keep going until only the mystery weight
remains on the left side.

X +36=42

Subtract 36 from
each scale.

x=6

I can check my answer.
6 + 36 = 42. Correct!

The mystery weight is 6 kg.

Finding the mystery weight means
you can replace x with 6 to solve
the equation.

b) 36 I drew a bar model. It

36 +x =42 shows me that 36 and

42 the unknown (x) added
together make 42.

0 a) What is the mystery weight?

Explain how knowing this helps you solve the equation x + 36 = 42.
To find the missing number, subtract 36 from 42. cﬁo%
b) Solve the equation 36 + x = 42.

g

x=42-36,50x=6.
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Think together

0 a) Remove weights from both sides of the balance to solve the equation

240 =y + 48.

__—

240 =y + 48
Subtract . from each scale.

v=J

b) What equation is represented here?

18

o Use the bar models to solve the equations.
a) t+6=24 b) 24 =6m

t=. m=.
t 6 |mmmmmm]

B

24 24

e a) Max wants to solve the equation x - 10 = 36.

Which bar model helps you to solve Max's equation?

Explain your reasoning.

( 36 ( 36 o )

What is the solution to Max's equation?
b) Solve the following equations.

y+10=25 k-10=25

10+g=25 25-h=10

50 =30 4b = 600

For each of these equations I am
going to try to draw a bar model to
help me work out the unknown value.
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