Equations and equivalence — understanding equivalence

4 )
An equation is like a set of balanced scales. Both sides are equal.

Look at the scale on the right.

On one side are 4 black triangles and 3 grey triangles. mm 4+ 3

On the other side is the problem 4 + 3. —_— —_—
Is this a balanced equation? A
Yes, because they both represent 7.

Sometimes, we haven’t been given all the information and
we have to work it out. This is what algebra is — solving missing number puzzles.
G J

o Make these scales balance by adding the missing value:

: 0 000
5 S50 9000 5 +

o These scales have number problems on each side. One side has a complete problem. On the other side,
you need to work out the missing value. Write the value in the box so that the scales balance:

a b
5 x 19 + 11 18 + 50 - 14
- L I - L I
c d
5x9 + 15 -5 35 +7
- L I — - L I —

e
9 x 100 - 19
I I It will help to
A write the answers
next to each sum.
f
33 +3 22 —
- L I

CHECK
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Equations and equivalence — understanding equivalence

4 )
If the sides are not balanced, we say the equation is unequal.

Look at these scales:
5 x 4is greaterthan5 + 4

So instead of an equals sign, we use the greater than sign:

5x4>5+14
g J

e Complete the following scales and inequalities by adding greater than (>) or less than (<):

a 12 + 13 b 3x8
8 x 7 12 + 13 3x8 12 x 4

In these problems, you have to add both the symbol and a value that would make the equation true.
Remember, just like with ordinary scales, the bigger value will be lower down.

a , b
17 + ?
7 x7
— ?

4 x 12 100 ) HINT: there are
many values
that would work
in the boxes!

4 x 12| > 17 + 7 x7 100 -
c d
- ?
120 ? 8 x6
5
9 x 9 9 x|
THINK
9x9 120 - 8 x 6 9 x
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Equations and equivalence — using symbols

Symbols help us when we have more than one number to find.
A symbol can be any shape and stands for any unknown numbers.

o Work out the value of the diamond in each question. Notice the same symbol is added 3 times.
Your 3 times tables will help here.

T 0090 12
A

" 0090 56

g — — — + + =| 36
C

QOO a5

S S— — + + =| 45

o Find the value of the symbols. Remember that if a symbol is used Guess, check and improve
more than once, it means it is the same value again. strategy will help here.

 Headeadeos oo
b ) xQ =36 VY
c ©x© =4 ©

e Find the value of the symbols and then check if you are right by using
the same value in the question alongside it.

(& D &\ -5

= \(
AN

15

Patterns and Algebra @ @
Copyright © 3P Learning

SERIES TOPIC



Equations and equivalence — using symbols

4 )
Known values can help us work out the values of the secret symbols.

Your knowledge of inverse operations will also come in handy.
(

~
@® =12 By knowing the value of (¢) we can work out O

®+QO =2 12+ (Q=20,50Q=38
A+O-1
O _ By knowing the value of O, we can work out A

A-__ A+8=1350/A=5

\_ J

0 Look carefully at the example above and follow the steps to find out the values of these secret symbols:
a ¥ =15 b & =54
¥+ =4 ® 0=
A + O = 65 A + O: 3

a*x*=16 bA
= 100 A
@)

+

c Yo+ =22
5 S x A =72
DA¢ 13-A =5

% -

DQD

+

*
*

@,
A

> O
> O
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Equations and equivalence - keeping balance

( )

We can work out how many counters are in each box by keeping balance.

() 0000@® Hereisourequation. How do we work out how many counters
@@. QO0OO®® :areineach box? We use a symbol to represent the unknown.
——==

A 2x@+2=10

If we take away 2 from each side, we maintain the balance
and make the problem easier. We now have to work out

the value of
evaueo@ Zx@=8

2x4=28

This works because 2 x 4 + 2 = 10
g J

o Find out how many counters are in each of the boxes. Remember to take away the same amount on both
sides so the balance is kept.

a | will take away from each side. This leaves me with:

@@@o on«o (-
A

<

This works because 3 x +2 =11
b | will take away from each side. This leaves me with:
900
(T 222222 25 [ -
o0 000000
— A (7
This works because 2 x + =
c I will take away from each side. This leaves me with:
0000
(788 9888 TRIE
o0 00000
— A 7
This works because 2 x + =
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Equations and equivalence - keeping balance
-

In this activity you need to find out what each counter is worth.
Step 1 Make the number stand alone by keeping balance.

Step 2 Write an equation to solve.
. 9000
@@ o000

24 =@ x 6
®-:
\_

e Look carefully at each balanced scale and work out what the symbols equal:

a @) (@) b
o0 00000 @ 00000
00 00000 0 00000
A A
18 = @ x 49 = @ x
@ - -
c @ 0 0000 d 0000
00 0000 o0 0000
A A
60 = @ x 36 = @ x
@ - -

e This time use guess, check and improve to work out what the value of the symbols could be. The symbols
have the same value on both scales.

)¢
PARVAY, LAY v
A A 5.
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(Magician’s hat trick solve)

! ‘ Getting Mandana the magician is the master of optical illusions, magic tricks and
\\ ready ) .
disappearing acts.

One of his favourite tricks, is the disappearing act where he waves his wand
and things disappear ... or do they?

Abrakagaom Work out what he has hidden under his top hat.
abrakazoo-... Clue: It is only one thing — either a rabbit, a book or a pineapple.

p!l),' 57
E‘)%\
b7 \

y 27

2325
<1 XY

O :
o What L, .
Underneath Mandana the magician’s hat is:
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(Dhiffushi island currency

Getting
ready

On the holiday island of Dhiffushi, instead of
money, they use shells, beads and pebbles.
Instead of a dollar sign they have this: D D,
which stands for Dhiffushi Dollars.

Work out what this currency is equal to by looking at these clues:

POV ©O® |+ o

Shell =

OO-O00O = =
O=DD8

Using the symbol D D, convert the price of each of the following :

1 pebble = so 3 pebbles =
1bead = so 2 beads =
1shell = so 4 shells =

Using Dhiffushi currency, draw what | could use to pay for the following:
Snorkeling =D D 36

Rainforest trip = D D 40

Turtle watching = D D 54

Diving=DD 72

In Dhiffushi currency, how much was my accommodation if | paid:

PRIV oo

My accommodation would be

20
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