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1 Graphical Simultaneous Equations
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Worked Example

Worked Example

The diagram shows the graphsof y = x + 3andy = 2x + 2

“¥

Use the graphs to find the solutions of the simultaneous

The diagram shows the graphsof y = —2x —5andy = 2x + 3

Use the graphs to find the solutions of the simultaneous

equations y=x+3 ti y=-2x=5
q y=2x+2 equations y=2x+3
Dr Frost 275a
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Worked Example Worked Example

On the grid, draw the graphs of y = %x —4andy =x—2 On the grid, draw the graphsof y = 2x + 3and y = —gx —4

Y Va

6 | - 6

4 4

2 2

- -

-6 -4 -2 0 2 4 6 X -6 -4 -2 0 2 4 6 X

) -2

-4 -4

i6 _ _ | -6
Use your diagram to solve the simultaneous equations Use your diagram to solve the simultaneous equations
equations 3 equations 1

y=x—2 y=—3x—4

Dr Frost 275b
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Question 2: Harry and Trevor are trying to solve the simultaneous equations

y=3x+1
y=-x+3

Harry’s answeris X = 1 and y = 4
Trevor’'sansweris X = 0.5 and y = 2.5

(a) By looking at the graphs below, decide who is correct
(b) What mistake was made by the other boy?

Harry Trevor

4 y:3X+1 Y:-X+3 4 y:3X+1

L » w = = 00 <

"\

=T 1 2 3 4 5 6 7 8 =x 2 -1 1 2 3N\N4 5 6 1
1 -1
-2 -2

y:-x+3

Page 16
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Fluency Practice
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Worked Example

Worked Example

Solve graphically:
y=x—1
y=x%—4x+3

Solve graphically:
y=3—Xx
y=x%+2x+5
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Fluency Practice
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Fluency Practice

Estimating Solutions to Linear & Non-Linear Simultaneous Equations
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Extra Notes
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2 Linear Simultaneous Equations
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Worked Example

Your Turn

Solve:
4x + 3y = 23
2x + 3y =19

Solve:
8x + 3y =31
2x +3y =19

Dr Frost 276a and 276b
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Worked Example Your Turn
Solve: Solve:
4x — 3y =23 8x + 3y =31
2x + 3y =19 2x — 3y =19
Dr Frost 276¢
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Fill in the Gaps

Carry out Substitute Check using State
Question s:lftcll-a(::rt'? addition or \évuotrl; x into one \cl’\:lotrk other both
" | subtraction equation y equation | answers
_ 3x+y =17 _ x+y=7 _
3§1y;;7 Subtract | — x+y=7 | x=5 f’s‘j:y;ig y=2 | 5+2=7 x;g
4 2x =10 y v y
_ 5x +2y =12 S5x + 2y =12
53xx+_22y ‘_142 Add |+3x-2y=4 | x=2 | 10+2y=12
y= 8x =16 2y =2
x—2y =2
x—2y =2 —
4x + 2y = 18 Add +4x + 2y =18
4x — 3y =18
x—3y=9
x+4y =19
3x +4y =17
2x+y =3
6x —y =17
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Worked Example

Your Turn

Solve:
2x — 5y =16
2x+3y =0

Solve:
3x +5y =2
3x —2y =-=5
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Fill in the Gaps

Carry out Substitute Check using State
Question s:l:cpltcll'a(::rt'? addition or :\L(::rk y into one \cl’vuc::rl; other both
" | subtraction Y equation equation answers
. x+3y=13 _ x+y=7 _
XAV =03 Isubtract | —x+y =7 | y=3 | *EWZ o4 a43=7 | ¥7F
Y= 2y = 6 - v Y=
_ 3x+y=19 3x+y =19
33xx_+i’ __1194 Subtract | —3x—4y=14| y=1 | 3x+1=19
Y= 5y = 5 3x = 18
x+ 5y =22
X+ 5y =22 _ _
Cx+2y=6 Add + —x+2y=6
2x — 5y =25
2x+3y =1 Subtract
—3x+y =10
3x+2y =11
x+2y=-7
xX—6y=>5
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Worked Example Your Turn
Solve: Solve:
2x+ 3y =11 4x +3y =15
3x+y =13 2x—5y=9
Dr Frost 276d

Page 76




Worked Example Your Turn
Solve: Solve:
3x+2y=9 2x+3y =9
5x +7y =4 S5x +7y =123
Dr Frost 276e
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Fill in the Gaps

Multiply one Carry out Substitute State
Question or both s::tcll-aoc;? addition or \(I)Vuotr: x into one \cl,\:;rk both
equations " | subtraction equation Y | answers
4x + 2y = 18
2x+y=9 | 4x+ 2y =18 _ _ _ 2x+y =9 _ x =4
x+2y=6 | x+2y=6 |oubtract Zx+2y=06 | x=4 = G o g | y=1] 5_4
3x =12
3x+y=17 | 9x + 3y = 51 9x +3y =51
2x—3y=4 | 2x—3y=4 A4 |r2x-3y=4
Y= Y= 11x =55
x—5y=09 x—5y=9
4x +y =15 | 20x + 5y =75
4x+3y =1
x—2y =-8
2x — 5y =13
4x — 2y =10
x+6y =23
2x+9y =4
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Fill in the Gaps

Multiply one Carry out Substitute State
Question or both s:I;jt?-aoc;? addition or \(I)\::;rk y into one \(I)Vuotr:c( both
equations ) subtraction y equation answers
3x + 6y =15
x+2y=5 3x + 6y =15 _ _ _ x+2y=5 _ x=3
3x +y = 10 3x +y = 10 Subtract 3x+y=10 | y=1 42 =o x =13 y=1
5y=5
4x —y =3
4x —y =3 4x —y =3
—4 12y = 68
x+3y=17 | 4x + 12y = pg | Subtract | —dx+ 12y
x—5y=14 | 2x— 10y =28
—2x—y=—-6| —2x—y =—6 Add
2x + 2y =11
3x —4y =13
5x+7y =6
—3x—2y =3
4x + 3y = =3
6x + 5y =-6
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Worked Example

Your Turn

Solve:
S5x = —4y + 22
3x—7y+15=0

Solve:
S5x+7y—12=10
8x =—4y +3

Dr Frost 276f
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Worked Example Your Turn
Solve the following simultaneous equations: Solve the following simultaneous equations:
2x + 5y =25 5x + 4y = 30
y =5x — 22 y=3x-1
Dr Frost 276g
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Worked Example

Your Turn

Solve the following simultaneous equations:

b=(05-a)?+4
b=(a-3)*-5

Solve the following simultaneous equations:
y=(x—-3)>-8
y=06-x)?%-2

Dr Frost 276h
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Worked Example Your Turn

Two numbers have a sum of 45 and a difference of 13. Find Two numbers have a sum of 49 and a difference of 19. Find
the numbers. the numbers.
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Worked Example Your Turn

An aquarium specialises in octopuses and sea stars. Each On a nature walk Lucy looks for dragonflies and birds. Each
octopus has 3 hearts and 8 limbs and each sea star has 1 heart | dragonfly has 6 legs and 4 wings and each bird has 2 legs and
and 5 limbs. At the aquarium, there are 165 limbs and 54 2 wings. In total, Lucy spots animals with a combined 76 legs
hearts from the octopuses and sea stars. Work out how many and 60 wings. Work out how many dragonflies and birds there
octopuses and sea stars there are. are.
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Worked Example Your Turn
Lucas is a pilot and in June he flew two different routes. During | Fatoumata is training for a marathon and has two routes she
June, he flew on route A 3 times and route B 5 times and flew | trains on. During July, she uses route A 5 times and route B 3
a total of 12850 km. Route A is 150 km longer than route B. times and jogged a total of 84 km. Route A is 4 km longer than
Work out the length of route A and the length of route B. route B. Work out the length of route A and the length of
route B.
Dr Frost 276i
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Worked Example

A pattern is made from 5 identical rectangles arranged parallel | A pattern is made from 5 identical rectangles arranged parallel

to the axes.
" B(26,31)
C
_‘—
A4(2,2)
0 »

Point A has coordinates (2, 2)
Point B has coordinates (26,31)
Work out the coordinates of point C.

Your Turn
to the axes.
i B (20,25)
A —T)
c
A4(2,5)
O, 'x

Point A has coordinates (2, 5)
Point B has coordinates (20, 25)
Work out the coordinates of point C.

Page 90




Worked Example

Your Turn

This diagram shows a trapezium.

3x+31°

4y +21° 5y +10°

Work out the values of x and y.

This diagram shows a trapezium.

x—11°

50— 16° 4y + 18°

Work out the values of x and y.

Dr Frost 276j
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Worked Example Your Turn

M is the point of intersection of the lines with equations P is the point of intersection of the lines with equations
x—y+6=0and4x + 5y =-6 4x + 3y + 10 = 0 and 5x — 4y = —28
Write down the coordinates of M. Write down the coordinates of P.

) dx+3y+10=0 2

> / O g
x—y+6=0 \

Dr Frost 276k
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Worked Example

Your Turn

Given that:
=5\, ,(6)_ (10
“\ 1 —4) " \—16

Find the value of a and the value of b.

Given that:
—1 N ( 4 ) B —-21
M7 )T 2) 7\ 43

Find the value of m and the value of n.

Dr Frost 373i
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Extra Notes
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3 Advanced Ratio
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Worked Example

Your Turn

Find the ratio of Green to Blue

Write green as a fraction of the whole bar
Write blue as a fraction of the whole bar
Write green as a fraction of blue

Write blue as a fraction of green

Form a linear equation linking green and blue
Green =

Blue =

Find the ratio of Green to Blue

Write green as a fraction of the whole bar
Write blue as a fraction of the whole bar
Write green as a fraction of blue

Write blue as a fraction of green

Form a linear equation linking green and blue
Green =

Blue =

Page 97




Fill in the Gaps

Visual X asa yasa X asa yasa Linear X =
representation | fraction | fraction | fraction | fraction equation
of whole | of awhole | of y of x
HEEEEEN
HEEHEENE
3
8
3
2
3x=7y
10
X=—
3
=32
)

Page 98




Worked Example

Your Turn

Given that 3y = 7x, work out theratiox : y

Given that 9q = 4p, work out the ratiop : q

Dr Frost 224j
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Worked Example Your Turn
Theratioof xtoyis4:5 Theratioof ptoqis5: 3
Write a linear function involving x and y Write a linear function involving p and g
Dr Frost 224k
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Worked Example Your Turn
Theratio5x +3:2y —1lisequalto5:4 Theratioa+ 1:2b+ 5isequalto5:7
Express x in terms of y Express a in terms of b
Dr Frost 464a
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Worked Example

Your Turn

Giventhat3x —10:9x—-51=2:3

Find the value of x

Find the value of a

Giventhat9a—4:7a+21=7:2

Dr Frost 464b
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Worked Example Your Turn
Giventhat 7x —6:4x + 12 =5x—2:5x + 10 Giventhat6a+11:3a+3=5a+8:2a+4
Find the possible values of x. Find the possible values of a.

Dr Frost 464c
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Worked Example Your Turn
2a? —5ab = 12b?,wherea > 0and b > 0 5q% — 16pq = 16p?, wherep > 0and g > 0
Find the ratio a : b in its simplest form. Find the ratio p : g in its simplest form.
Dr Frost 464f

Page 105




Worked Example Your Turn

There are blue counters and white counters in a bag in the There are black counters and red counters in a bag in the ratio
ratio4 : 3 3:4

20 black counters are removed, and the ratio becomes 1 : 3
Work out how many red counters there are in the bag.

10 blue counters are added, and the ratio becomes 2 : 1
Work out how many white counters there are in the bag.

Dr Frost 464d
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Worked Example Your Turn

There are black counters and red counters in a bag in the ratio | There are white counters and red counters in a bag in the ratio

3:7 3:4

5 black counters are removed, and 10 red counters are added 10 white counters are removed, and 1 red counter is added to
to the bag, and the ratio becomes 2 : 5 the bag, and the ratio becomes 2 : 3

Work out the original number of red counters in the bag. Work out the original number of red counters in the bag.

Dr Frost 464e
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Worked Example Your Turn
a, b, c and d are integers with no common factors. a, b, c and d are integers with no common factors.
a:b=4:3 4a =7b
c:d=1:6 c:d=3:2
2a = 3d a:d=4:7
Finda:b:c:d Finda:b:c:d
Dr Frost 227k
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Worked Example Your Turn
Green shapes and purple shapes are used in a game. Blue shapes and red shapes are used in a game.
Some of the shapes are triangles. Some of the shapes are circles.
All the other shapes are hexagons. All the other shapes are squares.
The ratio of triangles to hexagons is 5 : 2 The ratio of circles to squaresis 4 : 5
The ratio of green triangles to purple trianglesis 3 : 5 The ratio of blue circles to red circlesis 3 : 2
Work out the fraction of shapes that are green triangles. Work out the fraction of shapes that are red circles.
Dr Frost 227i
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Worked Example

Your Turn

White shapes and black shapes are used in a game.

Some of the shapes are circles.

All of the other shapes are squares.

The ratio of the number of white shapes to the number of
black shapesis4 : 5

The ratio of the number of white circles to the number of
white squares is 3 : 4

The ratio of the number of black circles to the number of black
squaresis 2 : 1

Work out what fraction of all the shapes are circles.

Blue shapes and red shapes are used in a game.

Some of the shapes are circles.

All of the other shapes are squares.

The ratio of the number of blue shapes to the number of red
shapesis4:1

The ratio of the number of blue circles to the number of blue
squaresis 3 : 4

The ratio of the number of red circles to the number of red
squaresis 3 : 2

Work out what fraction of all the shapes are circles.

Dr Frost 227j
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Worked Example

Your Turn

A drink seller has two types of drink mix in stock.

Drink A is made from apple juice and orange juice in the ratio 8 : 3
Drink B is made from apple juice and orange juice in theratio2 : 9

Both drinks come in the same size cartons.
Drink A and Drink B can be combined to produce Drink C.
The vendor wants Drink C to contain apple juice and orange juice in the

ratio7 : 6

If the seller is to use whole cartons only, find the least number of cartons
that she needs of each type.

A drink seller has two types of drink mix in stock.

Drink A is made from apple juice and orange juice in the ratio9 : 5
Drink B is made from apple juice and orange juice in theratio6 : 1

Both drinks come in the same size cartons.
Drink A and Drink B can be combined to produce Drink C.
The vendor wants Drink C to contain apple juice and orange juice in the

ratio7 : 2

If the seller is to use whole cartons only, find the least number of cartons
that she needs of each type.

Dr Frost 464g
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Extra Notes
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