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Fluency Practice

’

Solving Simultaneous Equations

Graphicall

Plot each equation on
the same grid.

You may want to rearrange
the equations first.

The intersection shows the
values (x, y) that
satisfy both equations.

Check the solution by
substituting values
back into the equations.
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Purposeful Practice

SUY [°;

H ﬁ Jo buys 4 sodas and some noodles

for £16 and Tye buys 2 sodas
and some noodles for £12.

Plot and solve these purchases as
simultaneous equations.

Hugh wants to buy
2 sodas and 3 lots of noodles.
How much will it cost?

16+
74 1 hotdog & 1 soda costs £6 14
y 1 hotdogs & 2 sodas costs £8 124
5_
Soda | Write 2 equationsin x & y 104
Price to represent 84
y 37 these purchases. 6
2_
4_
1_
2_
0 T T T 1 T 1 T T
0 1 2 3 4 5 6 7 8 00 r
Hotdog Price x

Plot both of the equations on the grid.
What do the coordinates of the intersection tell us?

3 lollies and 1 cone costs 90p
T \/

T 1

10 12 14 16

00 -

Aaron buys 2 sodas and 2 tacos for £15.
For an £9 extra they could buy 4 sodas and 3 tacos.

How much does it cost to
buy 3 sodas and 4 tacos?

A 1 lolly and 2 cones costs 80p E
100+ ¥y
N
904 8
80 74
704 6
60 How much will 5 lollies & 5
?
504 4 cones cost? 2
40+ 3
304 24
20+ 1
10“" 0 T T
0o 1 2

D T T T T T T T 1 T T
0 10 20 30 40 50 60 70 80 90 100
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Purposeful Practice

Xavier (x) and Yeliah (y) will share £60.
Create an equation to express this and plot
y it as a straight line graph on the grid.

Anne and Bo will share £80.
Show this relationship on the grid.

Express and plot these equations &
find out how much each person would get.

Anne gets £20 more than Bo.

Bo gets £25.

Bo gets 3 times the money Anne gets.

1 1 1 1 1 1 1 1
10 20 30 40 50 60 70 80
Bo (£)

Hae and India will share £60.

How much do they get eachif..  |ndia gets £15 more than Hae.

...Hae gets a third of what India gets.

..India gets £15 less than

804 Yeliah wants 5 times Xavier’s share. 804
Express this as an equation and plot it.
707 What does the intersection show? 707
60+ 60+
50 “ 50
()
404 <E( 40+
30- Instea(;l, Yeliah’s share is half the 30-
size of Xavier’s share.

207 Plot the graph and find 207
10 how much they should both get. 10
0 T T T T T T T T X 0

0 10 20 30 40 50 60 70 80 0
Fred and Greg will share £70.
Fred will get £10 more than double what Greg gets.
Express this problem as a pair of simultaneous equations.
80+ 601
707 50
60-] __ 40-
¢ 507 Plot both equations to find the % 304
T 40- values that satisfy both equations. | ©
o £ 20-
30 10-
20 0
10 If they shared £55 how much
-10
0 [T T T would each person get?
0 10 20 30 40 50 60 70 80 -207

Greg (£)

1 1 1 1 1 1 1 1
1012030 4050 607080 quadruple what Hae gets.

Hae (£)
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Purposeful Practice

Andy gets £4 more than Dave. Ti gets £5 less than Helen.

@ @ Helen gets double what Ti gets
=/ y Andy gets double the amount Dave gets 2y g B Represent these
121 two statements as a pair of
164 Represent these simultaneous equations
14 two statements as a pair of 101 on the grid.
12 simultaneous equations on the grid. 8-
s 6
< 10-
o a 44
S 8- =
< S
61 How much do they both get? 5 . How much d: they :othdg?et?
4+ How much was shared? 0 2' ;1 é é 1'0 1'2 1'4 1I6 HOMEROTIEN Was shaved
-2
2_
O T T T T T T T T x _4—
0 2 4 6 8 10 12 14 16 -6+
Dave (£) Helen (£)
@) Jamie gets £2 more than Amin. @\.‘ Kia gets £8 less than Jules.
= If you double the amount Amin gets, it is = If you halve the amount Jules gets, it is still
y £5 more than what Jamie gets. y £2 more than what Kia gets.
124 84
10+ How much do they both get? 6
| How much was shared? |
8 4
6 2 How much do they both get?
“ 2 How much was shared?
Y 44 © 0 T T T T T T T T
€ == ¢ 24 6 8 10/12 14 16
8 27 -2
0 T T T T T T T —>X ‘4‘
02 4 6 81012 14 16
_2_ _6_
-4 -8
-6- -10-
Amin (£) Jules (£)
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Purposeful Practice

Xavi & Yolanda share £20.

y ; y Together, Shop X and Shop Y have a revenue of £14,000.
What does this graph represent?
20_ 14_.
18- 12-
16_ 10_
14+ 8-
124 £ i
000s
101 4-
8 2-
6_ 0 1 1 1 1 1 1 T 1 1 x £
4 024681012 -14\16 1820 000s
i 5]
2+ 4
0 T T T T X _6_

0 2 4 6 8 10 12 14 16 18 20
Express each different split of the revenue as an equation on the grid.

The money can be split in different ways. Use intersections to solve the simultaneous equations.

Express and plot each split as an equation.

? X=
How much does each person get Xavi Shop Y earnt £6000 less than Shop X.
avi = -
Xavi gets £6. Y=
Yolanda =
) X=
Xavi = Shop X earnt a third of what Shop Y earnt.
Yolanda gets 4 times what Xavi gets. Y=
Yolanda =
Xavi = If you halve the amount Shop X earnt, X=
Yolanda gets £2 more than Xavi. it is £5000 less than Shop Y. y=
Yolanda =
Xavi = Shop X’s revenue is £6000 greater than X=

Yolanda gets a quarter of what Xavi gets. Yolanda = triple Shop Y's revenue. ve
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Fluency Practice

Investigating Simultaneous Equations

(a)

(b)

Solve the simultaneous equations x+ 2y =10

2x+y =14

Plot the equations of the lines x + 2y = 10 and 2x + y = 14
on the same axes below. What do you notice?

T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Solve the simultaneous equations 4x + 3y = 24
x+2y=11

Plot the equations of the lines 4x + 3y = 24 and x + 2y = 11
on the same axes below. What do you notice?
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Fluency Practice
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81 +x =47
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p=xz+4

p=xz+4
p—xz=4
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£+ x50 =&
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6—-xz=4
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Purposeful Practice

@ The grid shows 4 equations: ldentifying Simultaneous Equations
y=x x=2 y=-3 y=2x—4 ®
What pairs of simultaneous equations, and their solutions, are on the grid?
y (2, 2) is the solution to which y

pair of simultaneous equations?
6_
5_
4_

(0.5, =3) is the solution to which 3

pair of simultaneous equations? 2

9 1f2 3\ 5 6
(4, 4) is the solution to which =2
pair of simultaneous equations? -3
-4
-5
@ @

X
The grid shows 3 equations. y=2x-1 y= > +2 y+x=2

Write down the 3 pairs of simultaneous equations, and their solutions,
shown on the grid.
y
6
5
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Fluency Practice

x+y=28

y=3x

Sketch each pair of simultaneous equations on the grid. What method can you use to find the solutions?

y=-2x
x+y=2

y y y
x X
y=6 y=x y=-x
y=x+4 y=x-2 y=x—06
y y y
X x
2y —2x =10 x+y=-5 2x+y =10
y=x+5 y=2x—2 y=3x—15
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Purposeful Practice

Taxi Journey Prices Three companies offer taxis in London: Quick Dash: £3 per mile
50 ] ] Zooom: £2 per mile with a £5 pick-up fee
45 Kar: 50p per mile with a £20 pick-up fee
40 +— ‘
35 e Sketch these cost-relationships on the grid.
Total 30 : : At what distance is. ..
Cost ,,,,,,,,,,,,,*,,,7,,,*,,,7,,,,,,,,,,,,,,,7,,,A,,,,k,,,m,,,,k,,,,,,,,,,,,,,‘v,,,f,,,;;, . .
£) 25 ! ! ! ...Zooom and Quick Dash the same price?
20 ‘ : ‘ ! ...Zooom and Kar the same price?
15 i e ] ...Quick Dash and Kar the same price?
10
When is Zooom the cheapest option?
0 i Urihas £22 to spend. Draw this graph and explain any intersections.
0 123 45 67 8 91011 1213141516 17 18 19 Lee wants to travel 13.5 km. Estimate the prices they could pay.
Journey Distance (km)
Spaceship Cargo
50 Aspaceship will be loaded with 2 different types of mini-satellites (A & B).
45 In total the spaceship can carry 45 satellites.
40 Show this limit as a graph on the grid.
o 354+—t—— o In discussion...
E 30 ...Scientist Gargues for an equal amount of A & Bsatellites.
g 25 ...Scientist [argues that there should be 15 more Bsatellites than As onboard.
é 20 ...Scientist Hsays there should be double the amount of Asatellites compared to Bsatellites.
H
15 Draw each scientist’s proposition as a graph and find solutions.
10

Before launch it is discovered the spaceship can only carry 39 satellites.

05 101520 25 30 35 40 45 50 Show & find solutions for the new cargo possibilities.

Type ASatellite
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Fluency Practice
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Fluency Practice
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2 Linear Simultaneous Equations
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Fluency Practice

as|e4

11 HhN+HmucmmlHAIum
ond] suoijenba snoauejnwis ayy 03 SUOIIN|OS ay] ale
c=4K ucmm =X

(1] 8

as|e4

IT—=4Ag +xZpueg =4 —x7
onJd| suoijenba snoauejlNwWIS 3y3j 03 SUOIIN|OS Y] aue
p—=ApuegQ-=x

as|e4

Z=K—-x/pue Z=L+X
anuy suoijenba snoauejNwis ayj 0} SUOKHN|OS ay] ale

z z
—=Apue=x
£ 1

as|e4

6=Ag +xppuell =47 —x9
ohnd] suoienba snoaueyNWIS 3Yy3 03 SUOIIN|OS 3y) aue
[-=4Apuegr=x

as|e4

L =4Az—xpue g1 =L + x7
onJ| suoienba snoauejNWIS Y3 0} SUOIIN|OS Y] aJe
G—=Apue p=x

as|e4

S=A—-—xpreT=4A+x
ond| suoienba snoauejNwIs ayy 03 SUOIIN|0S ay) aue
I—=4Apreg=x

as|e4

1Z =L —xypueg = g — x7
ohnd| suonenba snoaueylNwis 3yl 03 SUON|0S 3y} aue

g=Apreg=x

as|e4

€ =A—xpue 9] = Ay + x¢
onJ| suoiyenba snoauejNwis 3yl 03 SUOIIN|OS ay) ale
I=4Apep=x

as|e4

GT =AGg + xpue 7T = A + xZ
UE.—. suopenba snoaueylNwWIS 3yl 03 SUON|OS ay] aue

N"\ﬁﬂcmmnk

as|e4

I=A—-xpreg=(+x
ond| suolyenba sno3uelNWIS 3Y3 03 SUOIIN|OS 3Y) aJe
g=4Apuez=x

*asuodsad 934100 9Y) P10 “Juawae}s yoes 104

Page 38



Fluency Practice
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Fluency Practice
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Fluency Practice

opot The Error*

*one error is the use of an inefficient method,

' Solve A i Solve B! i Solve Cl s
3x-2y=8 Lty By =D 1
o ey ey
_ : utn g
Sdltion | Sdltion iy Ly
ey =g ey sy | REMBS i
| . sy -5y=27 ||

P YIS B TR S A M
| i C112-7SY-59=2T iy,
_Mx =10 | _ -um =15 | | i |

| o 112272125y 11y
x2S 5

| N k2 11
R RS TR A "

When vou have finished, work out the correct answer for each pair of equation
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Fluency Practice

Simultaneous Equations d)

2x=y y=x+8 x+3=y
2x=y=x+8 A 2x=y y=x+4 b) 3x=y y=x+12 ¢ 3x=y y=x-4 y=2x-2
2x =x+4
2x=x+8
x=28
2x=y  2(8)=16
x (8,16) y
f h i
el x+7=y ) x+10=y e) 2x+9 =y ) 2x+6=y L y=2x+8
y=3x—-9 y=3x+18 y=x+12 y=3x+4 y=4x—6
j k _X I _x _x 2y = 3x+3
J y=2x+11 ) y=5 ) y—§+3 m) )’—§+2 n) Y
y=5-x y=x—6 y=x-—1 y=2x—3 y=x+4
°  2y=2¢+10 P y=x-6 A gy=2x-22 T x+3=y S 2y+10=2¢ Y 2y=3x-2
y=x+5 3y=2x-16 _f_7 x+11 y=2x—-11 3y=2x+7
)’—2 y = >
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Fluency Practice

Use x + y to solve the other equations (the variable values will be different each time).

( )
x+y=28
/ \2 : }W !
2x+2y =16 3x+3y =24
2x+y =11 3x+2y =18 x+2y=13 x+4y =20 2x+y =18
X = x = x= x = x =
y = y = y = y = y=
( - )
x+y=5
: L — 3 }W
5x 4+ 5y =25
5x+y=21 x+6y=15 2x+4y =10 3x+6y=6 x+4y =35
x= x= x = x = X =
orrve12
+y=12
, et = \
4x + 2y = 24
dx+y =122 6x+y =128 x+3y =26 3x +5y =39 8x + 7y =42
X = x = x= x = x =
y = y = y = y = y =
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Fluency Practice

and

If

and

If

and

3x+2=14
y+x=9

y=7?

8—x=3

3y +3x =27

y=?

3(2x+5) =33
3y +x) =36

y=7?

If

and

If

and

2x—-5=7

y+2x =15

y:?

19-2x=7

2x +2y =16

=7
4x+13 =5
3y +2x =26
y=?

If

and

If

and

5x—8=7
2y +2x =18
y=1?
If 3(x+5)=21
and 6y +5x =10
3x+1
=
4x — 2y =22
y:?
2(5—2x) =126
8 —3x =4y
Y=
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Fluency Practice

3x+y =19
x+y=9

4x + 2y =18
4x—y =3

3x +2y =15
3x+y=12

x+3y=2
2x+y =9

3x—y=7 3x+y=9 x=2y+3
x+y=13 x+2y=13 x+2y=19
X = y = X = y = X = y=
5x +3y =32 x—2y=6 3x+2y =14
2x — 3y =—4 3x+y =32 y=3x—-2
3x +5y =28
+y=28
xry 2% + 5y = 22
3x +2y =18
2x + 3y =23
x—y=28
6x+y=29
4x + 2y = 44

Do you prefer a method?

x—y=6

x+3y=14

x=9-y
2x+3y =121

x=3y—2

3x + 2y = 16

x+4y =22
3x —4y =18

Page 52




Fluency Practice

x+y=12
y=x+2

x+@x+2)=12

2x+2=12
2x =10
x=05
y=05)+2
y=7
x+2y=14
y=x+1
2x+ 3y =30
y=3x-1

x+y=10
y=x+4

x+3y=14
y=x+2

2x + 3y =28
x=4y+3

x+y=10
y=x—6
2x—y=7
y=x—2
3x +2y =15
y=9-2x

2x+y=9
y=x-3
x+2y=17
y=2x+1
4x + 2y = 32
y—4x =4

x+y=13
y=2x+4

x+3y =133
y=2x—3

5x —y =12
2y —6x =-8
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Fluency Practice

a=b+1
a+b=5 a=
a=b+3
at+b=9 a=
a=3b
a+b=28 a=
a=b—-4
a+b=10 a=
x =2y
2x+y =20 x =
a=2b+1
a+b=13 a=

a=3b+2
at+b=6

g=h+3
2g+h=21

b=2a+3
a+3b=23

a—b=4
a+3b=12

a—b=4
2a+b =17

m-n=2

2m—n =10

Q
I

a+b=6
a+2bh=11
k+p=6
2k+p=9

a+b=10
3a+2b =22
a+2b=13
2a+b =11
x—2y=-2
3x—y=9
2a+3b =23
3a+2b =17

Q
I
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Purposeful Practice

1) In each question say which variable we want to eliminate

a) 5x+ 3y =22 b) 5x + 3y = 22 c) 5x+ 3y =22 d 4x —y =25

e) —3x—y =25
2x+ 3y =10 5x+ 2y =10 —5x + 2y =10 x+y=10

—3x + 2y = 10

2) For each part in question 1, would we add or subtract?

a) b) c) d) e)
3) Tom says that we need to add these to eliminate the x.
. 3x—y=9
Mark says you need to subtract them to eliminate they. 3yt v =—0
Who do you agree with? Why? Y=
4) Tarquin says, “you add the equations because the equations have 11x + 4y = 19
different signs in the middle.” 11x — 3y = 13

5) Now solve each pair of equations in question one.
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Fluency Practice

t=«

:uonenbsJeyye ol | = x ans

< —
I

€ =4T+x¢
€1 =4g—x¢

L=&+x7
6= A&+ x¢

B”%.nTR.N

w”«mnT.x.
€1 =4z +x-

MH\A.|R.N
@”\An_uk.._u

h”\ml_lk.
N”%lRN

Il
R

Xy

m”\mn_nk.

=4 X
m + + ﬁ”\m|km

[ =& —x¢
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Fluency Practice

6+4=x7
¥T = &p — xg

01 — = 47 — x¢
O”\A..GITR.

IT=4¢—x
g =4g—-xg

€1 =&+ x¢
11 =4¢+xg

c—=4-xg

[1 = &z + x¢

c=4—-xg
8§ =dz+x¢

£ 7= X
am omn xmﬁ

‘uonenbs Aue olul 7 = X Angs = &+ x01 w b+ x01 X 1 (e

— =

8|gele/ pUZ IO} POAIOS  S|dBLIBA 1S| 0} POAIOS pajeos suonenbyg

" PaJeds, 99 0} paau ||Im suolenbs ayy Jo suQ ‘suonenbs snosuelnuIs Jo Jied Yyoes aA|os 0} 'a|ge) siy) 818|dwo) @
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Fluency Practice

f—xc=1

S —xg =4t
€] — = 49 — xg
0C— =4y -6
¢ = 4G —xg
vl = £¢ +xT
€1 — = dg — xp—
LT = 48+ x¢
Sl = &y + x¢
11 =4¢+xg
0T = 4¢+xy
v = 4G+ xT
6= 4¢ gc — = X61
= A¢c + p— — =49 — T — =7 —
Mlam+mlx sr—=dg—xc1 4 9—xg1 €91 (A
- = A T = A
‘uoenbs Aue ol 7 — =x qng 01 = 49+ xy ot 9+ X s g+ e

8|gele/ pUZ IO} POAIOS  S|dBLIBA 1S| 0} POAIOS pajeos suonenbyg

" PaJeds, 99 0} paau ||Im suolenbs ayy Jo suQ ‘suonenbs snosuelnuIs Jo Jied Yyoes aA|os 0} 'a|ge) siy) 818|dwo) @
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Fluency Practice

Al Solve A2 Solve A3 Solve A4 Solve
x+y=1 Sx+y=17 6x—-5y=9 x+5y=-13
x—y=5 x+y=3 6x+3y=33 4x -5y =48

B1 Solve B2 Solve B3 Solve B4 Solve

qx—y=7 3x-2y=13 2x-3y=3 3x+5y=17
12x-8y =6 x—y=5 3x+6y=1 Ox+11ly=13

C1 Solve C2 Solve C3 Solve C4 Solve
Sx+3y=14 4x+5y =13 2x+7y=12 3x+2y=17
2x+2y=4 3x-2y=27 3x+8y=13 4x-3y=15

D1 Solve D2 Solve D3 Solve D4 Solve
y=4x-8 y=4x-2 3x+2y=61 3x-2y=-24
y=3x-5 y=9x-12 y=2x-22 y=5-2x
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Fluency Practice

Q | Solve the simultaneous equations: Answers Q | Solve the simultaneous equations: Answers
1 (7x+2y=29and3x + 2y =17 13| 3x+4y=11land-3x+y =14
2 |7x+2y=29andy =2x—2 14 3x+4y=11landy =3x + 14
3 |[7x+2y=13and3x+2y=1 15 | 5x— 0.7y =46and 6x + 0.7y =9
4 |7x+2y=13andy =2x —10 16 5x — 0.7y =46 and y = —6x

5 |7x+ 2y =-20and 3x + 2y = —12 17 2x + 3y =9and 5x + 7y = 23
6 |/x+2y=-20andx=y+1 18 2x+3y=9andx=5-y

7 |7x—2y=29and3x -2y =17 19 3x—2y=-5and 2x —4y =2
8 |7x—2y=29andy=x-—7 20 3x—2y=-5andx =2y +1
9 |7x—2y=-20and3x —2y =-12 21 3x+2y=7and 4x —3y =15
10 | 7x —2y =—20andy=x+5 22 3x+2y=7andy=2x—-7
11 | -7x — 2y =29 and —3x — 2y = 17 23 ax+by=candax+dy =e
12 | -7x—2y=29andx=1-y 24 ax+by=candy=dx+e
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Purposeful Practice

61 = Ag+x
7—Xxc =4
suonenba yym saul| ybieays ayy
JO UO0I3D9S491Ul JO S93eUIPI00D 3Y3 puld (D)

€1 = xy — 4g
L=

—  °Nos (a)

A+ X
Jooneaayypuy ‘g = € + A£G + x¢§
pue € + A7 = X/ 32Ul USAID (B)

AG = xg — 0T
Ae =x—g anlos ()
0=8Z+ 45+ x}
X9 =8—4«A anjos  (q)
xXg=404—-T1T
YL =49 + x¥ oAl0S  (e)
XG =11+ 4
6C = AS + x¢ anl0s  (9)
ve = Ag — x¢
Xe=1+4+4 aAl0S  (q)
G+ x = A¢
L = £ —x¥ anjos  (e)
IT—x=4«
€1 = £/ + Xx¢ anjos ()
c+xy =4«
9=4A+x7 anlos  (Q)
¢+ A=x

LT =& —x¥ anjos  (e)
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Fluency Practice

991- = A8 + X¢
y=£A-X8

21 =46 -Xg
78 = Ay - XGT

€9 = A6 - X¢g
€€ = A¢ - Xg

86 = Ay + X7
L6 =48 + X¢

2T =47 -xg
St = A€ +X9

17 = £ + X¢
Y€ =47 +X¥

91 = 4% +X0T
0%- =401 - X0T

6£- = £9 - Xg
cz- =47 - Xg

€ =Ag -X
MwH%vam

97z =A+X9
8% = A€ +x9

€ =49 -xg
9 =49 - x¢

02 = &% +X¥
61 =4 - X6

(1)

(o)

(D

()

(1)

(o)

(D

(0

()

()

91 = 47 - X
ITT=4L-%6

0€ =421 - X¢
87- =4y +Xg

¢ =A£g +Xg
0T = 46 + Xy

HH%NIN
S =4ST -X0T

8T = A¢ +X
€h = A8 +X¢

71 =K + X7
6 = A€ - Xg

98 = 4G - X7
§9 = 4g -x

08- = Ay - X¢
08 =4y - X/

S9T =4 +Xg
021 =4z - Xg

€G =49 + X
8¢ = A +X

7 =A£¢g -xy
Z1 = £¢ -x9

L=£7 +X
0T = AZ + x¥

(b)

(W)

&)

(W

(®)

(q)

-uoneurwi[d duisn £q suonenba snoauelnuwis SUIMO[[0J Y3} dA[0S

(b)

(W)

&)

()

(®)

(q)

-uoneurwi[d duisn £q suonenba snoauelnuwis SUIMO[[0J Y3 dA[0S

6- =ATT + X
6=£Ac+xz1 (d)
0T-=4AZ +X¥
7-=4Ay+xz (W)
ZS = &y + Xg
v=£-x¢ ()
0€T =49 +X
0ST =4y +x5  (8)
2T =£-xg
65=47-%x6 (p)
9=£K-Xxg7
cz=4Kz+xg  (e)
iz uonsang
01- =47 +X7
9z-=4z+x9 (d)
91 = A7 - X
¥S =4z +xg  (w)
¥Z = A€ + XZ
01 =4y - X7 (0
v€ = A7 + X8
6=4£,+x8 (3)
@H%IN
oc=K+xz  (p)
I =A+Xp
8T =4+x9 (e)
T uonsang
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Fluency Practice
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"}F SI1 9jed B Ul B3] B puk 939jj0d e duldnq JO 1S02 9y, :T UOMSaNy
Addy
0T =€6-45-x/ 08 + X, = 4¢ X - 7§ = A¢

0=9+4z+x9 (J) 0=8T-4+xz (9)

Ag+01=x¢ (p)

Az +71=% 2T =4 +X LT =£K+XZ
¥=49+xz  (0) £=%-x (q) £-o1=x (e)
‘uoneuIwiIe
duisn uayy pue guidue.ieal £q suonenba snoauejnuis SUIMO[[0] 93 dA[0S i UONSANY
61 = £¢ - X7 GT =4Ag - X7 €T = A7 +X§
g8 =4z +xs (1) g1 =4z -x% (b) 6=£Ac+xpy  (d)
81 = A¢ - X§ 62 = £ - X¥ 8¢ = Ay + X7
8=4Ay-xy  (0) z-=4z+x9  (u) v =4Ag +xg  (w)
¥Z = A€ - Xg £9- = £¢ + X6 ¥S = Ay + Xg
¥ =4y - xC (0 1T=46+xz7 (31 81 = A¢ - X§ (0
7L =4S +x7 G'G = £z - Xg 1€ = A¢ + X5
€6 = Az +X¢ (1) gz=451-%2 (Y) 1€=4g+x¢  (9)
¥Z- =Ly - X¥ £t =46 +XC ¥Z = Ay - X¥
9-=4Ac+x¢  (J) L=Kz+xg  (9) gz=49-x5  (p)
0Z = &y +XT 22— =47 +X/ 61 = £¢ - X§
zz=4Ag+x5  (9) 1=4c+xz (q) ¥1=4z+xz  (e)
‘uonjeulwe guisn £q suonenba snosuejnwiIs UIMO[[0] Y} dA[0S  :E UONSANY
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Purposeful Practice
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Problem Solving
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wnwm._-ﬂm f=20c—g
[42z2=4£F 11 ge—29=£ -9
I+2E="~ 12 = fig + zg
(g—2)¢ =4 ot g =R g
L=fiy —2g 0 =81 — fig — zp
g8 =1fig+ 26 6 0=8—fict+z9 ¥
g1 = fig — zg 01 = fig — z¢
g=2 9 6+hig=2z e
Ll—=Ff —2z9 gL+ fig = z

09— =Rz 4+ 26 & 8+fig=2z ¢
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Fluency Practice

‘A =x7—9=4¢—xy T¢
€1 = A —xG = A7 + x§ "[¢€ X7 —A=4—-x—G=x"(0¢
A+ xy =L =4£-x¢ 6T A7 —xg=g=4+x8C

:suonenba snoauejnuis jo sired 3urmoy[oj ayl 9A[0S

=KL+ X7 T=4+x g=A7 +x

‘CT+Ag=x"/7 ‘S+ALg =x 97 ‘L1 —Ag =x "¢C
9 =4 — xg “$1 = AG + x 8 =47+ X
T—L=x4T ‘T—Ag=x"¢C T-4=x"TC
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IA X, IA x . Ia . I\n i
I=5+57=7—770C 11 =7 +XETY =2+ XS 61
IA ] IA . . |A X, |A x|
Y=o —Xe'S=_+x78] 61 =;—cT=7+5LI
£ x, L x 11 =4/7+x/¢
8z =5+ L=7-791 Sy
£ x, £ x| £ x, £ x
I =C+5e=5—7 Pl 0=c+:5=7—c¢l
£ x, £ x £ x, £ x
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0=27—-4Az+xg '6 = A7 + x¢ _6_ T2 ¢
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IR ‘6 = Ag + xg ¥ = A¢ + x¢
=g ¥vEgty L T=Ap+xg 9 ‘c = Ay +x5
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Purposeful Practice

33. If 3x — 2y = 11,x — 5y = 8, find the values of 2x + y and x — 2y

34. If 2x+ 5y =19,3x + 4y = 11, find the values of x + 3y and 3x — y

35. If E+i=3,2—i=1, find the values of —+= and = ——.
X y X y X y X Yy
Solve the following pairs of simultaneous equations:

X E _ x+y E _ .
36.;—4,x+y—14. 37. 2x+y—5,x y = 1.
38. 22 =2 x + y = 10. 39, Xf_1x_1

y xty 2’y
40. =2 =1,x +y = 13.

y
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Fluency Practice

I-=fig+ag TI=fiy+uag

o=fiv+zx e c=Mn—uay ot
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J1=figt+arg
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I = fig + g
p .c=fig+xg 9
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01 = fiL + 7%
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¢=q9—"D
g—=xg—fi L—=fig—zg .
1=fig—x o=fig—vw ¢
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Fluency Practice

25.

26.

27.

28.

29.

kx4+y =4
2r — 3y =2
ar + 4y =6
br —y =25
kx+y=1
50 —ky=m
r+y=1
ar +by=1"
r+ay =3
ar +by =4

o +y =3

30. :
axr +by=-c

x4+ by =2
31-:13—|—ay r—Yy

2 3

ar+1 by +2
+ —

2 3
32. 5:1:+—1_Jr ay+1
3 2

237 + 21y = 1

33. :
21 + 23y = —1

—1

1

r
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Fluency Practice

Solve and check each result:

1. 3+ 4y = 2a 7. az+by=c
5z + by = 4a mr+ny =d

2. 2az + 3by = 4ab 8. bz t+ay=a+b
Saz + 4by = 3ab ab(x — y) =a*— b?

" af+bg=_11 9. cx—dy=c—d

_ ST od(2dz — oy) = 242 —¢*
. T—Y=2n
mx — ny = m? + n? 10. x+m _n

5. 2bx +ay =4b+a $§—% |
abz—2aby = 4b + a z+y=2n

6. ax—by = a*+ b n (a+Dz—by=a+2
bz + ay = 2(a® + b®) (@ — 1z + 3by = 9a

12. (a—~bz—(a+bdy=a*+b
bx+ay=0
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Fluency Practice

(1= {(OH+HO+O+O+0)
8T = (OH+(OH+O+O0+(0)

81 = (H+ () +()

= (O+HO+0

o =\/+\/+\V/+\/+\/+O+)
e =\/+\/+{)

e =\/+\/+\/+ O+
ot = \/+{

si=[ |+[ |+ |[+O+0O
9T = + [+O+0O
st= \/+\V/+\/+)
L= \/+

a=[ ]+ |+O

= ]1+O
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Fluency Practice
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Purposeful Practice

(@
1 t-shirt and 1 jumper cost £25.
The jumper costs £5 more than the t-shirt.

(@
1 coffee and 2 teas cost £11.
A teais £1 more expensive than a coffee.

@ )
3 t-shirts and 2 hoodies cost £81.
For the cost of 1 hoodie you
could buy 3 t-shirts

©
1 scarf and 1 hat cost £16.
The hat costs £2 more than the scarf.

(®
2 cupcakes and 1 muffin cost £8.
A muffin is double the price of a cupcake.

o
2 pairs of sweatpants and 3 jumpers cost £89.
For the cost of 1 jumper you could
buy 2 pairs of sweatpants and
have £3 left over.

©

© A
1 dress and 1 skirt cost £35.
The skirt is £5 cheaper than the dress.

L o

/@ )
3 notebooks and 2 books cost £33.
A book costs £4 more than a notebook.

. A

5 litres of washing up liquid and
2 litres of professional detergent cost £80.
The cost of 1 litre of detergent is £4 less than
the price of 3 litres of washing up liquid.
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Purposeful Practice
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Purposeful Practice
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Purposeful Practice

DA=2x+y+1
How long is each side?
& How long is each side?

is 115cm. What are the
values of x and y?

B >

1) 2) 3)
56°
SN
A - D
LABC = 9x+ 7y +7
7 ¢ B ¢ LBCD = 4x+y +7

LABC = 2x+ 5y +4 £ABC = 5x + 4y 2CDA = 6x + 4y +58

2ACB = 5x+ 6y —75 LACB= 8x—y+1 4DAB = 3x+ 2y + 2
h he val f dv? 4BAC = 4x+3y+13 What is the size of each angle?

What are the values of x and y What are the values of x and y?
4 A
A 4 - .
4 5) 6) 7) 7
b B
E B
D B
D > c
C D c

AB=4x+y+5 C LEAB=5X+7y+14- LBCD = 15X+6y+16
BC =3x + 3y AB=4x+y—7 AB = x + 2y £CDA = 10x + 7y + 22
CD=x+4y+2 BC=5x+3y-1 This is a regular AD = 3x + 3y
DA=2x+4y—1 €D =8x+2y—5 pentagon. Its perimeter BC =13x -2y

What are the values of the
given angles and sides?
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Purposeful Practice

subsections

a total of 60 people were observed

of these,

25% of the men had blue eyes

40% of the women had blue eyes

altogether there were 14 people with blue eyes

how many males and how many females
were observed?

41 people bought a newspaper
of these,

25% of the men were over 60
40% of the women were over 60

altogether 14 people were over 60

how many females and how many males
bought newspapers?

98 people were interviewed

of these,

30% of the women were born in London
33%% of the men were born in London
altogether 31 people were born in London

how many females and how many males
gave information in the interviews?

a total of 76 people were asked about driving
of these,

20% of the women did not own a car

37%% of the men did not own a car
altogether, 25 people did not own a car

how many males and how many females
were asked?
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Fluency Practice

rectangles on a grid  how long and wide are each of the rectangles?

(1) (13, 13) (2)
(19, 18)
the rectangles in
each question
are all congruent ‘
(1 ,12) sl
- @) (12, 14)
(28, 13)

— |

(1, 2) 2, 3)
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Fluency Practice

rectangles on a grid

(4)

() I(‘IZ, 6)
how long and
wide are each of
J the rectangles?
(1.2)
- I (13, 11)
(1,12) (10, 13)

the rectangles in
each question
are all congruent

L

(2,3)

I(9,11)

(1,2)

= —I(& 16)

(2,3)
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Fluency Practice
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IT =47 + x¥ L =£+x7
L =47 —xg () g=A»A+xp (1)

1T =4+ x9 y=A£7 —x
6=4—x5 () 9T =A7 + xg (6)

6=47+x 9=A—x
€1 = A7+ x5 (3) 0=4+x(d)

I =4¢ +x¥ 9 = A7 — x¢
y=4Ac —x(p) 7z =4~L7+ xt (9)

L=4&—xg L =&+ xg
6 =4 —x9(q) G = A + x5 (e)
:9A|0S

27 = A€ + x7 c=A7 —x
Z=4¢—x(p) GzZ=4Z+ xg (?)

L=4£+x I1=4—x
I=4-xg(@) #T=4+x7(e)
:9A|0S

IT = A7 + x¢ 0T =Lz +x
LT =A7 +x5(P) 722 =4£Z+ xg (9)

mn\ﬂ+k. N.”\A..|_|.X.
6=4+x3(@) 0T =44 xZ(e)

:9A|0S
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Fluency Practice

‘abuelo auo Jo 1500 ayj pue

9|dde auo Jo 3S0D 9yj puld "ZT'HF SIS0D
sobuelo 2adyy pue so|dde aAld "€G°CF
$150D sabuelo om] pue sajdde aadayl

L—=45—x7 [—=£-X
GST =4L+x @) T =4y +x¢g (3)
1=4Az+xs 65 =4A7 —x/

9 = A£G — x (p) 9T = £¢ — xZ (9)
0T = A€ + x¢ y =4y —x

G=A+xp(q) 1§ =47 +x5 (e)
:9A|0S

y—=4¢—-x LT =47 —Xx€
yI1 =47 —x (P) G = Ag + x7 (9)

I11=47+x 0Z = L€ + x7
G=4Ay—x2£(q) €1 =47+x (e)
:9A|0S

¢z = A+ x¢ 7 = £ —x¢
¥1 = A7 — x% (P) $Z = A£G + xZ (9)
61 = A¢ + x G = A7 — x¢

T =4—x/(q) G=4A+x (e)
19A|0S

y=45—x7 01 =47 —xS
G=A—-x(P) L=4-x¢g ()

27 =4+ xy 9 =4+ x¢

IT=4s+x(q) =47+ x(e)
:9A|0S
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Fluency Practice

(a) (b) (c) (d)
Solve 2x + 3y =14 Solve 5x + 2y =37 Solve x + 4y =17 Solve 2x+y =4
x+3y=10 3x—-2y=3 3x +4y =19 3x+2y=5
(e) (f) (9) (h)
Solve 5x—y =36 Solve 7x+4y =6 Solve 6x—y =4 Solve 4x + 2y =19
x+3y=4 3x+2y=4 2x—4y =5 x+3y=16
(i) ) (k) Q)
Solve 2x — 3y =20 4 burgers and 2 sausages costs The sum of two numbers is Find the coordinates of the
3x + 5y =11 £4.70. 3 burgers and 5 10.3. The difference between point where the lines

sausages costs £5.80. Find the
cost of one burger and one
sausage.

the same two numbers is 2.84.
Find the two numbers.

2x + 3y =21 and
3x —y = 4 meet.
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Problem Solving
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Problem Solving

3y — 6x = 15

Think of a
coordinate that
could belong in
each region.

2y —4x = -8

If you think a
region is
impossible to
fill, convince
me why!
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Fluency Practice
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Fluency Practice

Comparing Ratios For each ratio, express a in terms of b... and b in terms of a. Complete each sentence without using fractions.

a:b=1:4 @ a:b= @ a:b=

a_1 b_4 a_1 b_ a b_
b a a._b b a 1 b a 2
1 ] a:b
a=-=b b= a ] a= b b= [ ] a= b=
bis times the size of a. ais times the size of b. b is times the size of a.
a:b= @ a:b= @ a:b=
a:b
a b a b ] a
b a a:b b~ a2 N b
a= b= a= b: : a=_b b=
ais times the size of b. bis_____times thesize of a. T bis % larger than a.
ais____ times the size of b.
a:b=5:2 a:b= @a:b a:b=
a:b
5
a = b= a=—b b: a = b:
7
ais times the size of b. ais times the size of b. b is 22 times the size of a.
bis % smaller than a. ais % smaller than b.
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

®

Poon ovd Pog onoge ool € poveyv me pomo 1:3 @
Pog atevd6<S5. Tne 1 oveyiovom v me pomo 2:5

Soovd Ev onoge cop € poveyy me pomo 1:2 How 1 uym p oveydoesPos Mome vom? TeV avd ITblonoge cop € poveyw me poaio 3:5
&V otevdo<3. Tne p oveyiovom v e pomio 2:3 IbAanevdo<16. The L oveyiovow v e oo 9:7
mev  Vom 9
mev  vow s .5 Hom p vyn p oveyiome e v 1010Avom?
£0LOAE e 1:2 23 gy G ovey ebvohce me 24 Il e TEV VoW
YOVOTOVT TTOPT  * 2 \: y ANOVYE YOVGIOV T TOPT e 3:5 9:7
(oo ovey) 2:4 2:3 1 v v
\’ \ \
\ Vo3
6:12 6:9 3
<3
Kev avd Kedonoge cop € p oveytv me pomo 4:3
@ Kehonevdo<3. Tne | oveyiovow v e pomo 3:2 @
Mioovd Moy onoge cop € | ovey e poaio 3:4 How p uym p oveydd meyaotopt oim? AVY ovd Alonoge copL € L oveyty e pomto 3:2
Moy arevoo<20. Tne 1 oveyiovom v me pomo 2:1 Ann otevdo<18. Tne p oveyiovow v e oo 3:5
How pvym p oveydoecMaynome vow? How puym p oveydid Avv oropr oim?
3:4 2:1

@

® Iv a.otope mepe ope 50% p ofe PoavavoaoTay anmEa APoy nao25% p ope tpovyeomay pea
APay yoviavepes avs e Swokoy me mo 415 5 Bayavosage a58eS c me omme:Povavapmo = 3:7 Afrepl5 povyEcope 0338 me
Adre p4 Ble diaxc e E 0TES TE Polo IGVOM 2:3 How 1 ovyonmesoge mefe? Xoe Tpovy e pomio 165:7
How p avydiokcoe mee vow? Hoo p avytpovyecoe mepe vom?

Page 117




Purposeful Practice
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Fluency Practice

Person A and Person B share money in a ratio. A gives B some money. Now they
have the same amount ...

A B Ratio A gives B Question
: _ How much did Jessie have
James Jessie 5:3 $4 to start?
: _ How much did Jessie have
Jessie Brock 9:7 $2 to start?
, How much did they start
Brook Ash 31 $8 with altogether?
. _ How much did Ash start
Ash Misty 5:1 $6 with?
. _ How much do they both
Misty Brock 3:1 $1 have Now?
Ash  T— 9-5 $1 How much .dld Ash start
with?
Brock Jessie 3:1 go.50 oW much do theyboth
ave Nnow”
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Purposeful Practice

A bag contains black and white cubes in the ratio 1:2
3 black cubes are added and the ratio becomes 3:5

®

then X :2x =1:2
now x+3:2x =3:5

&) x+3_3

2x 5
5(x+3) =2x(3)

5x+ 15 =6x

15=x

©)

in a bag, red cubes : grey cubes = 2:3
10 red cubes are added and
the ratio becomes 3:2
How many red cubes are there now?

@
In a sports club, adults : teens = 5:8
2 adults join and 8 teens join and
the ratio becomes 1:2
How many adults are there now?

5x+2:

A bag contains black and white cubes in the ratio 1:2
4 black cubes are added and the ratio becomes 3:5

=/

How many white cubes are there?

15:30
18: 30 then xX:2x
now
@

\=F

In a bag, red cubes : blue cubes = 3:4
6 red cubes are added and
the ratio becomes 4:5
How many red cubes are there now?

=1:2
:3:5

®
in a bag, green : blue cubes = 4:5
2 green cubes are removed and
the ratio becomes 3:4
How many cubes are there now?

4x —2:

3 In a bag, black cubes : grey cubes = 1:3

2 black cubes are added and
the ratio becomes 2:5

How many black cubes are there now?

X+ 3x

®
In a bag, grey : blue cubes = 3:7
4 grey cubes are removed and
the ratio becomes 2:5

How many blue cubes are there?

?) ) o (9) )
® ina sports club, adults : teens = 2:3 Q) There are 80% more adults than teens in a sports club.

2 adults join and 4 teens leave and

the ratio becomes 5:4

How many people are in the club now?

9 adults leave and 2 teens join and

the adult:teen ratio becomes 3:2

Now 3 teens join the club. As a percentage,

how many more adults than teens are there?
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Purposeful Practice

ratio problems (i)

(1) the ratio of shares owned by Asterix and

Cleopatraisintheratio3:5

if Asterix gives Cleopatra 2 of his shares

then the ratio will be 1 : 3
how many shares do they each have

initially?

(2) Jan and Kim own numbers of marbles
that are inthe ratio 5 : 6

Jan gains 2 more marbles and the ratio is

now 7 :8

how many marbles do each own initially?

(3) the ratio of Ann’s age to Bob’s age is 3 : 4

in 7 years time this ratio willbe 4 : 5

(i) what are their ages now?
(i) after how many years (from now)
will the ratio be 5: 67

the ratio of cockles to winkles in a bag of
sea shellsis 1:2

when 6 winkles are accidentally spilt from
the bag theratiois 3: 5

how many of each shell were there
initially?
the ratio of geese to ducks on a lake is 4 : 9

when 10 extra geese land on the lake (and
there are no duck changes) the ratiois 2: 3

how many of each were there initially?

the ratio of the width to depth (when they are
measured in metres) of adamis5:7

when 10 extra metres is added to the width
of the dam (and the depth remains the
same) the ratiois 5: 6

how wide and deep was the dam initially?
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Purposeful Practice

ratio problems (ii)

(1)

bag A contains 7n counters
bag B contains 3n counters

3 counters are taken from bag A
and put in bag B

the ratio of counters in bag A to
bagBisnow 5: 3

how many counters were in the
bags initially?

(2)

box C contains 5k pens
box D contains 2k pens

8 pens are taken from box C and
placed in box D

the ratio of pens in box C to box D
isnow 3 : 2

how many pens were there in
each box initially?

the ratio of pairs of white socks to
pairs of red socks is 9 : 5

9 pairs of the white socks are
dyed red

the ratio of pairs of white socks to
pairs of red socks is now 3 : 2

how many pairs of each colour
were there initially?

(4)

Sapna and Rob have many
paperweights, in the ratio of 8 : 3

Sapna, being a generous person, gives
Rob 14 of her paperweights

the ratiois now 6 : 5

how many paperweights did each have
initially?

explore what other ratios could have been
created
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Purposeful Practice

ratio problems (iii) (simplest form involves integers)

(1) theratoa:b=3:4
what is the ratio
(i) b:3a—-binits simplest form?

(i) 2a + b : 4a - b in its simplest form?

(2) theratoa:b=5:6
theratiob:c=9:10

what is the ratio
(i) a: cinits simplest form?

(ij)a+b:9b—2ainits simplest form?

(3) theratoa:b=4:5
what is the ratio
(i)a+2b:3a-2binits simplest form?

(i) 3b — 2a : a + 9b in its simplest form?

theratioa:b=4:3
theratioa:c=2:5

what is the ratio
(i) b : cin its simplest form?

(i)2a—b :2b + ainits simplest form?

theratioa:b=2:5
theratiod:e=10a:3b

what is the ratio
(i) d : e in its simplest form?

(ii)a+ 2b: 2a + b in its simplest form?

theratioa:b=3:2
theratiob:c=5:6

what is the ratio
(i) a: cin its simplest form?

(i) 2a + b : 2b + c in its simplest form?
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Purposeful Practice

ratio problems (iv)

(1)

the ratio

(a number add 2 : the number add 4 )

is the same as the ratio

( the same number add 6 : this number add 9 )

what is the number?

(2)

the ratio
(@ number take 1 :the number add 3)
is the same as the ratio

( the same number add 1 : this same number
add 6)

what is the number?

the ratio
(twice a number add 1 : this number take 1)
is the same as the ratio

( twice the same number add 8 : this same
number add 2 )

what is the number?

(4)

the ratio
(a number add 1 :the number add 4 )
is the same as the ratio

( twice the same number take 5 : this same
number add 20 )

what is the number?

[find two solutions if you can]
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Purposeful Practice

red : blue

some blue cubes
added
>

What is the minimum number of
cubes that were in the bag?

What is the minimum number of
cubes that were added?

r

red : blue

some blue cubes
S added S
——

Why is this impossible?

/

red : blue

some red cubes
added

What is the minimum number of
cubes that are now in the bag?

What is the minimum number of
cubes that were added?

If 30 cubes were added,
how many were there?

-

Cube

( red : blue

@

some blue cubes

added '
> 6

Ratios What is the minimum number of
cubes that were in the bag?
What is the minimum number of
cubes that were added?
(.
/red : blue

some blue cubes

What is the minimum number of
cubes that were in the bag?

What is the minimum number of
cubes that were removed?

If 12 cubes were removed,
how many are there now?

removed
 —

-

red:

blue
% some red cubes ’%
S added S
>

~

Why is this impossible?

added
>

What is the minimum number of
cubes that are now in the bag?

What is the minimum number of
cubes that were added?

If 6 cubes were added,
how many are there now?

-

®)

red : blue

' some red cubes '

S SRR

S removed S
E—

What is the minimum number of
cubes that are now in the bag?

What is the minimum number of
cubes that were removed?

If 20 cubes were removed,
how many are there now?

( )\

red : blue @
’(& 12 red cubes ’«%
> added S
>
How many cubes are there now?
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Fluency Practice

ratio problems involving algebra

(1) fa:7=b:4 then (@a+b):11 = (a—-Db):3
(2) ifa:b=c:d then a:c = (a+b):(c+d)
(3) ifa:b=c:d then (a+b):(a—-b) = (c+d):(c—d)

(4) if 3a:9b:6c =p:q:r then a:b:c = 10p:6q:or

(5) ifa:b=b:c then (b+c):c =(a-c):(b-c)

(6) ifa:b=b:c then (a+b):a = (@-c):(a-b)
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Purposeful Practice

Ratio Worded Problems

(a)

(b)

()

(d)

A pencil case contains 5 blue
pencils, 3 red pencils and 7
black pencils. What fraction of
the pencils are red? Give your
answer in its simplest form.

In a florist shop, the ratio of
roses to tulips to gerberas is 7 :
2 : 3. What fraction of the
flowers in the shop are roses or
tulips? Give your answer in its
simplest form.

The ratio of the number of
boys to the number of girls in
a school is 4 : 7. There are
91 girls in the school. Work
out the number of boys in the
school.

The books in a library are fiction
or non-fiction in the ratio 3 : 2.
If there are 573 fiction books,
how many books are there in
the library in total?

(e)

(f)

(9)

(h)

A map has a scale of 1 : 500.
Martha measures a distance of
5 c¢cm on the map. What actual
distance in m does this
correspond to?

Madeira cake mixes flour, sugar
and butter inthe ratio 5: 3 : 2.
How much flour and butter is
required to mix with 75 g
sugar?

In a car park there are twice
as many white cars as black
cars, and three times as
many red cars as white cars.
Write the ratio of cars red :
white : black in its simplest
form.

A recipe to make 8 pancakes
needs 200 ml milk and 120 g
flour. How much milk and flour
is need to make 20 pancakes?

(i)

@)

(k)

N

The angles in a quadrilateral are
intheratio5:7:4: 2. Find
the size of each of the angles.

120 ml of orange drink is made
with cordial and water in the
ratio 1 : 4. To make the drink
stronger 10 ml more of cordial
is added. What is the ratio of

cordial to water for the new
drink?

Ishaq builds a model rocket.
The height of the model
rocket is 16 cm, and the

actual height of the model is

48 m. Find the ratio of the
model rocket to the real
rocket.

Jim mixes 1 litre of red and
white paint in the ratio 1 : 3.
How many ml of red paint
should be added so that the
ratio becomes 8 : 15 ?
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Purposeful Practice

@)

Some money is shared
intheratio 2:3:5

The largest share is £45 larger than
the smallest.

How much money is there in total?

Ratio 1

@)

Trees in a forest,
evergreen : deciduous = 5:2

For ever-green trees,
healthy : unhealthy = 4:7

There were 35 unhealthy evergreen trees.
How many deciduous trees were there?

@ Write the ratio 9 : 4 in the formn : 1
where n Is a decimal

a:b=5:3

How many times larger is a than b?

@ The value of y is 50% more than
the value of x.
Express the ratio x :y usingintegers.

a:b=3:2
a:c=4:7

Express the ratio a:b:c

@ There are triangles, hexagons &
circlesin a bag.

triangles to hexagons = 2:3
hexagons to circles = 6:7

If there are less than 100 shapes in
the bag, what is the greatest number of
hexagons in the bag?

@ Jan has some money.
Caleb has £6 more than four times the
money Jan has.

In total they have £51.

Express this as a ratio Jan : Caleb

AN
|

Calculate the value of x.

The points A, B, C and D lie
in order on a straight line.
AB:BD=1:3
AC:CD=5:7
Work out AB: BC: CD

Greg scored 20 more than Kim.
Tan scored triple Kim’s score.
In total they scored
80 points at archery.

®

Find the ratio
Kim’s score : Greg’s score

a:b=2:5 and 4b="5c
Work out a : ciin its simplest form.

b is one-quarter of ¢

@)
2a=3c

Express the ratio a : b : ¢ using integers.

Ann has £28 in savings.
Bill has no savings.

®

Each week from now,
Ann saves £6 & Bill saves £4.

How many weeks will it take
for Ann & Bill to
have savings in the ratio 5 : 2?
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Purposeful Practice

@)

A distance is split
intheratio 5:7:2

The smallest distance is 3.5 km
smaller than the largest.

What is the total distance?

Ratio 1

@)

Electricity generation,
renewable : non-renewable =9:5

For renewable energy,
solar: wind=11:8

18 MW of power was generated from
wind power. How much energy was
from non-renewable sources?

@ Write the ratio 4 : 2.5 in the formn: 1
where nis a decimal

3:

2
3

How many times larger is a than b?

@ The value of y is 20% more than
the value of x.
Express the ratio x :y usingintegers.

a:b=2:3
b:c=7:8

Express the ratio a:c

@ There are octagons, pentagons &
squares in a bag.

octagons to pentagons = 4:9
octagons to squares = 5:8

If there are less than 1000 shapes in
the bag, what is the greatest number of
squares in the bag?

@ On a test, Will scored double the
lowest score.

Dan scored 140 marks more than
the lowest score.

Will’s score : Dans score = 1:4

What was the lowest score?

@ 2

5

1
7

=Xx:

Calculate the value of x.

The points A, B, Cand D lie
in order on a straight line.
AB:BD=1:2
AC:CD=3:1
Work out AB : BC : CD

@ Wai has £8 less than Toby.
Cindy has 4 times the money Wai has.
In total they have £260.

Find the ratio of money
Toby : Cindy

a:b=4:5 and 3b=10c
Work out a : ciin its simplest form.

b is two-fifths of ¢

@)
3a=7c

Express the ratio a : b : c using integers.

Cane has £27 in savings.
Dale has £28 savings.

Each week from now,
Cane saves £6 & Dale saves £3.

How many weeks will it take
for Cane & Dale to
have savings in the ratio 3 : 2?
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Purposeful Practice

gcse ratio problems (based on Edexcel)

(1)

()

@)

(4)

(5)

(6)

Riley and Dan share some jelly beans

Dan gets 40% of the jelly beans

write down the ratio of the number of jelly beans
Riley gets to the number that Dan gets

there are 20 boxes of eggs with 6 eggs in each box
write, as a ratio, the number of eggs in four of the
boxes to the number of eggs that there are altogether
what does this ratio simplify to?

Harry, Ryan and Kara share £405 in theratio 3:2: 4
how much money does Kara get?

Arnold and Lara share some money in the ratio 7 : 13
what percentage of the money does Lara get?

a path is made of white tiles and grey and
Ya of the tiles are white
(i) what is the ratio of white tiles to grey tiles ?

there are 72 tiles altogether
(ii) work out the number of grey tiles

there are only red buttons, yellow buttons and orange
buttons in a jar
these are in the ratio 2 : 4 : 9 respectively

what percentage of buttons in the jar that are orange?

(7)

(8)

©)

(10)

(11)

2.5 kg of plums cost £5.10
work out the cost of 3.5 kg of plums at the same price

there are only red, orange and green tennis balls in a bag
there are three times as many orange as red
and four times as many green as orange

Hannah takes a tennis ball at random from the bag
work out the probability that Hannah picks a green one

the ratio of the cost of one metre of cotton to the
cost of one metre of silk (same widths) is 2 : 7

if 2m of cotton cost £8,
how much does 9m of silk cost?

this recipe for flapjacks makes 12 pieces

120 g butter

140 g light brown sugar
250 g porridge oats

2 tablespoons syrup

how much of each ingredient is needed to make
18 pieces?

Kim is 6 years older than Jim
Tim is twice as old as Kim
the sum of their three ages is 90 years

find the ratio of Jim’s age : Kim’s age : Tim's age
in the simplest possible form
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Purposeful Practice

gcse ratio problems (based on Edexcel)

(12)

(13)

one Saturday, some adults and some children were
in a the Grand theatre, Wolverhampton

(14)

the ratio of the number of adults to the number of
childrenwas 7 : 4

each person sat in the circle or the stalls

% of the children had seats in the stalls
68 children had seats in the circle

(15)
there are exactly 1200 seats in the theatre

on this particular Saturday, were there people on
more than 60% of the seats?

Jay bakes 280 cakes,

four different kinds of cake are baked:
vanilla, banana, lemon and chocolate

. 2 out of every 7 of the cakes are vanilla cakes

. 35% of the cakes are banana cakes

. the ratio of the number of lemon cakes to the
number of chocolate cakesis 1: 5

(16)

are there more chocolate cakes than vanilla cakes?

you must show your working to support your answer

it normally takes 5 cleaners 4% hours to clean all of
the rooms in a hotel

today there are only 3 cleaners to clean all of the rooms

each cleaner is paid at a rate of £8.10 per hour (or part
of an hour) that he/she works

how much will each cleaner be paid today?

Theo drove 54 km from Liverpool to Manchester
he then drove 62 km from Manchester to Sheffield

Theo’s average speed from Liverpool to Manchester
was 72 km/h

Theo then took 75 minutes to drive from Manchester to
Sheffield

work out Theo’s average speed for his total drive from
Liverpool to Sheffield

a gold bullion bar has a mass of 12.4 kg

the density of gold is 19.32 g/cm?®
work out the volume of the gold bar

give your answer correct to 1 decimal place
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Purposeful Practice

gcse ratio problems (based on Edexcel)

(17)

(18)

the density of apple juice is 1.04 grams per cm?®
the density of fruit syrup is 1.4 grams per cm?

the density of carbonated water is 0.99 grams per
cm3

30 cm? of apple juice are mixed with 10 cm? of fruit
syrup and 280 cm? of carbonated water to make a
drink with a volume of 320 cm?

work out the density of the drink

give your answer correct to 2 decimal places

there are only blue, black and red pens in a box

the ratio of the number of blue to the number of
blackis 2:5

the ratio of the number of black to the number of red
is 4:1

there are less than 100 pens altogether in the box

what is the greatest possible number of
red pens in the box?

(19)

(20)

(21)

Jack and Jill cycled along the same 40 km route
Jack took 2% hours to cycle the 40 km

Jill started to cycle 10 minutes after Jack started to cycle
Jill caught up with Jack when they had both cycled 24 km
Jack and Jill both cycled at constant speeds

work out Jill's speed

the points A, B, C and D lie in order along a
straight line
AB:BD = 2:5
AC:CD =11:10

work out the ratio AB: BC : CD

white shapes and black shapes are used in a game
some shapes are circles and the other shapes are squares

the ratio of white shapes to black shapesis 3:7
the ratio of white circles to white squaresis 4 : 5

the ratio of black circles to black squaresis 2:5

work out what fraction of all the shapes are circles
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