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3×0 = %

10×0 = %

a×0 = 0

4×% = 0

)×0 = %

% − 2 ×3 = 0

0 − 2 ×% = 0

% − 2 ×% = 0

% − 3 ×% = 0

% + 3 ×% = 0

% + 3 % + 1 = 0

%! + 4% + 3 = 0

% =

% =

% =

% =

% =

% =

% =

% =

% =

% =

% =

% =
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Work out the value of !! − 4$% when:

1)  $ = 3, ! = 7, % = 2

2)  $ = 3, ! = −7, % = 2

3)  $ = 6, ! = −14, % = 4

4)  $ = 6, ! = −14, % = −4

5)  $ = −4, ! = −14, % = 6

6)  $ = −4, ! = −14, % = −6

7)  $ = −4, ! = −5, % = −6

8)  $ = −4, ! = −5, % = −1

9)  $ = −6, ! = −5, % = −1

10)  $ = 1, ! = −5, % = 6

11)  $ = 1, ! = −6, % = 5

12)  $ = 1, ! = −6, % = 9

13)  $ = 1, ! = 0, % = 9

14)  $ = 1, ! = −6, % = 0
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e 
to

 2
 : 

5.
 

G
  T

he
re

 a
re

 1
08

 p
eo

pl
e 

in
 a

 h
al

l. 
Th

e
ra

tio
 o

f a
du

lts
 to

 c
hi

ld
re

n 
is

 5
 : 

4.

H
ow

 m
an

y 
ad

ul
ts

 m
us

t l
ea

ve
 to

 h
al

l f
or

 th
e 

ra
tio

 to
 c

ha
ng

e 
to

 1
 : 

1 
?

H
  T

he
 ra

tio
 o

f r
ed

 p
en

ci
ls

 to
 g

re
en

 p
en

ci
ls

 in
 a

 b
ox

 is
 4

 : 
1.

W
ha

t i
s 

th
e 

sm
al

le
st

 p
os

si
bl

e 
nu

m
be

r o
f 

pe
nc

ils
 th

at
 w

ou
ld

 h
av

e 
to

 b
e 

ad
de

d 
to

 
ch

an
ge

 th
e 

ra
tio

 to
 5

 : 
2 

?

I
A

 b
ox

 c
on

ta
in

s 
go

ld
, s

ilv
er

 a
nd

 b
ro

nz
e 

to
ke

ns
 in

 th
e 

ra
tio

 5
 : 

7 
: 6

.

S
ix

 g
ol

d 
to

ke
ns

 a
re

 a
dd

ed
.

A
 to

ke
n 

is
 th

en
 s

el
ec

te
d 

at
 ra

nd
om

 fr
om

 th
e 

bo
x.

Th
e 

pr
ob

ab
ili

ty
 th

at
 it

 is
 g

ol
d 

is
 7 20

.
W

or
k 

ou
t t

he
 p

ro
ba

bi
lty

 th
at

 it
 is

 s
ilv

er
.

J  
 H

el
en

 h
as

 1
.5

 li
tre

s 
of

 p
in

k 
pa

in
t, 

m
ad

e 
fro

m
 a

 m
ix

tu
re

 o
f r

ed
 a

nd
 w

hi
te

 p
ai

nt
 in

 th
e 

ra
tio

 1
 : 

4.

S
he

 a
dd

s 
en

ou
gh

 re
d 

pa
in

t t
o 

ch
an

ge
 th

e 
ra

tio
 to

 1
 : 

3.

H
ow

 m
uc

h 
w

hi
te

 p
ai

nt
 m

us
t s

he
 a

dd
 to

 
ch

an
ge

 th
e 

ra
tio

 b
ac

k 
to

 1
 : 

4 
? 

 

R
ed

B
lu

e
G

re
y

W
hi

te
B
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ck

Fr
eq

.
3

5
2

1
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Ra
ti
o 
Pr
ob
le
m
s 
-  
tw

o
- w

ay
 
Ra
ti
os

A
  I

n 
a 

co
m

pa
ny

, t
he

 ra
tio

 o
f t

he
 n

um
be

r o
f 

m
en

 to
 th

e 
nu

m
be

r o
f w

om
en

 is
 2

 : 
3.

1 4
 o

f t
he

 m
en

 a
re

 p
ar

t-
tim

e.
1 3
 o

f t
he

 w
om

en
 a

re
 p

ar
t-

tim
e.

Th
er

e 
ar

e 
12

 p
ar

t-
tim

e 
w

or
ke

rs
 a

t t
he

 
co

m
pa

ny
. W

or
k 

ou
t h

ow
 m

an
y 

w
or

ke
rs

th
er

e 
ar

e 
in

 to
ta

l.

B
  O

n 
a 

bo
ok

sh
el

f, 
th

e 
ra

tio
 o

f f
ic

tio
n 

to
 

no
n

- f
ic

tio
n 

bo
ok

s 
is

 2
 : 

5.

Th
e 

ra
tio

 o
f p

ap
er

ba
ck

 b
oo

ks
 to

 h
ar

db
ac

k 
bo

ok
s 

on
 th

e 
sh

el
f i

s 
3 

: 7
.

W
or

k 
ou

t t
he

 s
m

al
le

st
 p

os
si

bl
e 

nu
m

be
r o

f 
bo

ok
s 

on
 th

e 
sh

el
f.

C
  A

t a
 g

al
le

ry
, t

he
re

 is
 a

 p
ho

to
gr

ap
hy

 
ex

hi
bi

tio
n.

 T
he

 ra
tio

 o
f p

or
tra

it 
to

 la
nd

sc
ap

e 
ph

ot
og

ra
ph

s 
on

 s
ho

w
 is

 5
 : 

3.

60
%

 o
f t

he
 p

or
tra

it 
ph

ot
og

ra
ph

s 
ar

e 
in

co
lo

ur
. 2

4 
of

 th
e 

po
rtr

ai
t p

ho
to

gr
ap

hs
 a

re
no

t i
n 

co
lo

ur
.

W
or

k 
ou

t t
he

 to
ta

l n
um

be
r o

f p
ho

to
gr

ap
hs

at
 th

e 
ex

hi
bi

tio
n.

D
  T

he
 ra

tio
 o

f m
en

 to
 w

om
en

 in
 a

n
or

ch
es

tra
 is

 3
 : 

2.

35
%

 o
f t

he
 m

en
 p

la
y 

a 
st

rin
ge

d 
in

st
ru

m
en

t.
45

%
 o

f t
he

 w
om

en
 p

la
y 

a 
st

rin
ge

d 
in

st
ru

m
en

t.

W
ha

t p
er

ce
nt

ag
e 

of
 a

ll 
of

 th
e 

m
em

be
rs

 o
f

th
e 

or
ch

es
tra

 p
la

y 
a 

st
rin

ge
d 

in
st

ru
m

en
t?

E
  T

he
 ta

bl
e 

sh
ow

s 
th

e 
pr

ic
es

 fo
r h

iri
ng

bo
at

s 
at

 a
 la

ke
.

O
ne

 d
ay

, t
he

 ra
tio

 o
f r

ow
in

g 
bo

at
s 

to
 p

ed
al

 
bo

at
s 

hi
re

d 
w

as
 2

 : 
3.

5 8
 o

f t
he

 ro
w

in
g 

bo
at

s 
hi

re
d 

w
er

e 
fo

r 1
 h

ou
r.

5 9
 o

f t
he

 p
ed

al
 b

oa
ts

 h
ire

d 
w

er
e 

fo
r 1

 h
ou

r.

G
iv

en
 th

at
 th

er
e 

w
er

e 
16

 p
ed

al
 b

oa
ts

 h
ire

d 
fo

r 3
0 

m
in

ut
es

, w
or

k 
ou

t t
he

 to
ta

l s
al

es
 

in
co

m
e 

fo
r t

he
 d

ay
.

F
  A

 b
ox

 c
on

ta
in

s 
a 

nu
m

be
r o

f t
ok

en
s,

 o
f 4

 
di

ffe
re

nt
 ty

pe
s.

 E
ac

h 
to

ke
n 

is
 e

ith
er

 b
lu

e 
or

 
w

hi
te

, a
nd

 e
ith

er
 ro

un
d 

or
 s

qu
ar

e.

Th
e 

ra
tio

 o
f b

lu
e 

to
 w

hi
te

 to
ke

ns
 in

 th
e

bo
x 

is
 3

 : 
4.

Th
e 

ra
tio

 o
f r

ou
nd

 b
lu

e 
to

ke
ns

 to
 s

qu
ar

e 
bl

ue
 to

ke
ns

 is
 1

 : 
2.

Th
e 

ra
tio

 o
f r

ou
nd

 w
hi

te
 to

ke
ns

 to
 s

qu
ar

e 
w

hi
te

 to
ke

ns
 is

 3
 : 

1.

W
ha

t f
ra

ct
io

n 
of

 a
ll 

th
e 

to
ke

ns
 a

re
 ro

un
d?

R
ow

in
g 

bo
at

 
P

ed
al

 b
oa

t

30
 m

in
s

£1
0

£1
2

1 
ho

ur
£1

6
£1

8

G
  P

up
ils

 a
t a

 s
ch

oo
l a

ll 
st

ud
y 

ex
ac

tly
 o

ne
 fo

re
ig

n 
la

ng
ua

ge
.

Th
e 

ra
tio

 o
f p

up
ils

 w
ho

 s
tu

dy
 F

re
nc

h,
 G

er
m

an
 a

nd
 S

pa
ni

sh
 is

 4
 : 

3 
: 2

.
O

ne
 o

f t
he

 F
re

nc
h 

cl
as

se
s 

ha
s 

24
 p

up
ils

, w
hi

ch
 is

 2 9
 o

f a
ll 

th
e 

pu
pi

ls
 w

ho
 s

tu
dy

 F
re

nc
h.

W
or

k 
ou

t t
he

 n
um

be
r o

f p
up

ils
 w

ho
 s

tu
dy

 S
pa

ni
sh

 a
t t

he
 s

ch
oo

l.

P
ag

e 
3

w
w

w
.M

at
hs

P
ad

.c
o.

uk



Purposeful Practice

Page 227



Purposeful Practice

Page 229



Purposeful Practice

Page 230



Purposeful Practice

Page 231



Purposeful Practice

Page 232



Fluency Practice

Page 234



Purposeful Practice

Page 235



Purposeful Practice

Page 237



Purposeful Practice

Page 238



Purposeful Practice

Page 240

I. 
 In

 th
e 

di
ag

ra
m

, t
he

 d
ot

s 
re

pr
es

en
t p

oi
nt

s 
on

 a
 n

um
be

r l
in

e.

G
iv

en
 th

at
 p

 : 
q 

 =
  1

 : 
3,

 w
or

k 
ou

t x
.

J.
  I

n 
th

e 
di

ag
ra

m
, t

he
 d

ot
s 

re
pr

es
en

t p
oi

nt
s 

on
 a

 n
um

be
r l

in
e.

G
iv

en
 th

at
 p

 : 
q 

 =
 2

 : 
5,

 w
or

k 
ou

t x
.

Ra
ti
o 
-  
m
is
c 
pr
ob
le
m
s

A
.   

W
or

k 
ou

t t
he

 ra
tio

 a
 : 
b 

: c
 in

 th
e 

si
m

pl
es

t f
or

m
.

40
°

a

b
c

B
.   

S
ha

pe
s 

A
 a

nd
 B

 h
av

e 
th

e 
sa

m
e 

he
ig

ht
 

an
d 

th
e 

sa
m

e 
ar

ea
. W

or
k 

ou
t t

he
 ra

tio
 

pe
rim

et
er

 o
f A

 : 
pe

rim
et

er
 o

f B
 in

 th
e 

si
m

pl
es

t f
or

m
.

5c
m

6c
mA

B

C
.   

W
or

k 
ou

t t
he

 ra
tio

 x
 : 
y 

in
 th

e 
fo

rm
1 

: n
.

x45
°

y

E
.   

A
 s

ho
p 

se
lls

 a
 ty

pe
 o

f c
er

ea
l i

n 
tw

o 
pa

ck
et

 s
iz

es
. T

he
 la

rg
er

 p
ac

ke
ts

 c
os

t 4
0%

 
m

or
e 

th
an

 th
e 

sm
al

le
r p

ac
ke

ts
.

W
or

k 
ou

t t
he

 ra
tio

 o
f t

he
 c

os
t o

f a
 s

m
al

le
r 

pa
ck

et
 to

 th
e 

co
st

 o
f a

 la
rg

er
 p

ac
ke

t i
n 

th
e 

fo
rm

 1
 : 
n

.

D
.   

G
iv

en
 th

at
:

2 x
 -  

9 
: x

 -  
4 

 =
  x

 : 
4

W
or

k 
ou

t t
he

 v
al

ue
 o

f x
.

F
. J

as
on

 s
el

ls
 re

d,
 b

lu
e 

an
d 

gr
ee

n 
ra

ffl
e 

tic
ke

ts
. H

e 
st

ar
ts

 w
ith

 1
20

 o
f e

ac
h 

co
lo

ur
.

Ja
so

n 
m

an
ag

ed
 to

 s
el

l r
ed

, b
lu

e 
an

d 
gr

ee
n 

tic
ke

ts
 in

 th
e 

ra
tio

 3
 : 

2 
: 1

.
16

8 
of

 th
e 

tic
ke

ts
 re

m
ai

ne
d 

u
n

so
ld

.

W
or

k 
ou

t h
ow

 m
an

y 
of

 e
ac

h 
co

lo
ur

 ti
ck

et
 

w
er

e 
so

ld
.

G
.  

P
en

ny
 h

as
 a

 s
m

al
l b

lo
ck

 o
f i

ro
n 

an
d 

a 
sm

al
l b

lo
ck

 o
f s

ilv
er

.

Th
e 

iro
n 

is
 in

 th
e 

sh
ap

e 
of

 a
 c

ub
oi

d,
 w

ith
 

di
m

en
si

on
s 

31
m

m
, 2

5m
m

 a
nd

 4
3m

m
.

Th
e 

si
lv

er
 h

as
 a

 m
as

s 
of

 3
24

g 
an

d 
ha

s 
a 

de
ns

ity
 o

f 1
0.

5g
/c

m
3
.

W
or

k 
ou

t t
he

 ra
tio

 o
f t

he
 v

ol
um

e 
of

 ir
on

 to
 

th
e 

vo
lu

m
e 

of
 s

ilv
er

 in
 th

e 
fo

rm
 1

 : 
n.

H
.  

Th
e 

pr
ic

es
 o

f t
w

o 
ga

m
es

 a
re

 in
 th

e 
ra

tio
a

 : 
b.

If 
bo

th
 p

ric
es

 w
er

e 
de

cr
ea

se
d 

by
 £

10
, t

he
 

ra
tio

 w
ou

ld
 b

ec
om

e 
3 

: 5
.

If 
bo

th
 p

ric
es

 w
er

e 
in

cr
ea

se
d 

by
 £

5,
 th

e 
ra

tio
 w

ou
ld

 b
ec

om
e 

3 
: 4

.

W
or

k 
ou

t t
he

 ra
tio

 a
 : 
b 

in
 th

e 
si

m
pl

es
t f

or
m

.

4
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tio
:	P
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ble
m	
So
lvi
ng
	

Vi
de
o	2
71
e	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� �
	

Qu
es
tio
n	1

:	
Th
e	t
ab
le	
be
low

	sh
ow
s	i
nf
or
ma

tio
n	a
bo
ut
	th
e	n
um

be
r	o
f	m

ed
als
	w
on
	by
		

	
	

6	c
ou
nt
rie
s	i
n	t
he
	20

16
	O
lym

pic
	Ga

me
s.	

	
	

(a
)		W

rit
e	d
ow
n	t
he
	ra
tio
	of
	th
e	t
ot
al	
nu
mb

er
	of
	m
ed
als
	w
on
	by
	It
aly
	to
	

	
	

				
				
th
e	t
ot
al	
nu
mb

er
	of
	m
ed
als
	w
on
	by
	Fr
an
ce
.		

	
	

				
				
Gi
ve
	yo
ur
	an
sw
er
	in
	its
	si
mp

les
t	f
or
m.
	

	
	

(b
)		W

rit
e	d
ow
n	t
he
	ra
tio
	of
	th
e	t
ot
al	
nu
mb

er
	of
	go
ld	
me

da
ls	
wo
n	t
o	t
he
		

	
	

				
				
to
tal
	nu

mb
er
	of
	br
on
ze
	m
ed
als
	w
on
.	

	
	

				
				
Gi
ve
	yo
ur
	an
sw
er
	in
	its
	si
mp

les
t	f
or
m.
	

	
				
				
	

	 Qu
es
tio
n	2

:	
Th
er
e	a
re
	be
tw
ee
n	3

0	a
nd
	40

	sw
ee
ts	
in	
a	b
ag
.	

	
	

Be
n	a
nd
	D
ais
y	s
ha
re
	th
e	s
we
ets
	in
	th
e	r
ati
o	4
:5.
	

	
	

Th
er
e	a
re
	no
	sw

ee
ts	
re
ma

ini
ng
	in
	th
e	b
ag
.	

	
	

Ho
w	
ma

ny
	sw

ee
ts	
we
re
	in
	th
e	b
ag
	to
	be
gin

	w
ith
?	

Qu
es
tio
n	3

:	
Ge
or
ge
	bu
ys
	so
me

	Tir
st	
cla
ss
	an
d	s
ec
on
d	c
las
s	s
tam

ps
	to
	pu

t	o
n	s
om

e	l
ett
er
s.	

	
	

Ea
ch
	Tir
st	
cla
ss
	st
am

p	c
os
ts	
67
p	

	
	

Ea
ch
	se
co
nd
	cl
as
s	s
tam

p	c
os
ts	
58
p	

	
	

Th
e	r
ati
o	o
f	Ti
rst
	cl
as
s	s
tam

ps
	to
	se
co
nd
	cl
as
s	s
tam

ps
	th
at	
he
	bu
ys
	is
	1:
4	

	
	

Ge
or
ge
	bo
ug
ht
	20

	st
am

ps
.	

	
	

	
	

	
Ho
w	
mu

ch
	di
d	t
he
	st
am

ps
	co
st	
Ge
or
ge
?	

Qu
es
tio
n	4

:	
1,9
35
	pe
op
le	
vis
it	a

	lib
ra
ry
	du

rin
g	o
ne
	w
ee
k.	

	
	

Th
e	r
ati
o	c
hil
dr
en
	:	a
du
lts
		is
		�

	
	

	
Ho
w	
ma

ny
	m
or
e	a
du
lts
	th
an
	ch
ild
re
n	v
isi
ted

	th
e	l
ibr
ar
y?
	

Ex
am

ple
s

Ap
ply

1
:4

©
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O
R
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M
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H
S 

20
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Ra
tio
:	P
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ble
m	
So
lvi
ng
	

Vi
de
o	2
71
e	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	5

:	
Th
e	s
ize
s	o
f	t
he
	in
ter
ior
	an
gle
s	o
f	a
	tr
ian

gle
	ar
e	i
n	t
he
	ra
tio
		1
:3:
8	

	
	

Ca
lcu
lat
e	t
he
	di
ffe
re
nc
e	i
n	s
ize
	be
tw
ee
n	t
he
	la
rg
es
t	a
nd
	sm

all
es
t	a
ng
les
.	

Qu
es
tio
n	6

:	
Mr
	Ro

dg
er
s	i
s	o
rg
an
isi
ng
	a	
tri
p	t
o	a
	fo
ot
ba
ll	m

atc
h	f
or
	84

	ch
ild
re
n.	

	
	

Th
e	r
ati
o	o
f	t
ea
ch
er
s	o
n	t
he
	tr
ip	
to
	ch
ild
re
n	o
n	t
he
	tr
ip	
is	
1:6

	
	

	
Ea
ch
	bu

s	h
old

s	3
0	p

as
se
ng
er
s.	

	
	

Sh
ow
	fo
ur
	bu

se
s	a
re
	ne
ed
ed
.	

Qu
es
tio
n	7

:	
Isa
ac
	an
d	V

ict
or
ia	
sh
ar
e	m

on
ey
	in
	th
e	r
ati
o	2
:5	

	
	

Vi
cto
ria
	re
ce
ive
s	£
6.6
0	

	
	

W
or
k	o
ut
	th
e	d
iff
er
en
ce
	be
tw
ee
n	h

ow
	m
uc
h	m

on
ey
	Is
aa
c	a
nd
	Vi
cto
ria
	re
ce
ive
.	

Qu
es
tio
n	8

:	
Ch
ar
lot
te	
an
d	M

eli
ss
a	b
oo
ke
d	t
he
atr
e	t
ick
ets
	co
sti
ng
	£1
80
.	

	
	

Th
ey
	ha
ve
	a	
vo
uc
he
r	t
ha
t	e
nt
itl
es
	th
em

	to
	20

%
	of
f	t
he
	to
tal
	pr
ice
.	

	
	

Ch
ar
lot
te	
an
d	M

eli
ss
a	s
ha
re
	th
e	t
ot
al	
co
st	
of	
th
e	t
ick
ets
	in
	th
e	r
ati
o	5
:7.
	

	
	

W
or
k	o
ut
	ho
w	
mu

ch
	m
or
e	M

eli
ss
a	p
ay
s	t
ha
n	C

ha
rlo
tte
.	

Qu
es
tio
n	9

:	
Ba
rn
ab
y	h
as
	28

8	c
ou
nt
er
s	i
n	a
	ba
g.	

	
	

Th
e	c
ou
nt
er
s	a
re
	re
d,	
ye
llo
w	
an
d	w

hit
e.	

	
	

�	
	of
	th
e	c
ou
nt
er
s	a
re
	re
d.	

	
	

Th
e	o
th
er
	co
un
ter
s	a
re
	ye
llo
w	
an
d	w

hit
e	i
n	t
he
	ra
tio
	1:
4	

	
	

W
or
k	o
ut
	ho
w	
ma

ny
	co
un
ter
s	o
f	e
ac
h	c
olo

ur
	th
er
e	a
re
.	

Qu
es
tio
n	1

0:	
Th
e	s
ize
s	o
f	t
he
	in
ter
ior
	an
gle
s	o
f	a
	pe
nt
ag
on
	ar
e	i
n	t
he
	ra
tio
			1
:2:
5:5

:7	
	

	
Ca
lcu
lat
e	t
he
	si
ze
	of
	th
e	l
ar
ge
st	

Qu
es
tio
n	1

1:	
Jac
k	i
s	1
0	y
ea
rs	
old

.	
	

	
Ky
lie
	is
	17

	ye
ar
s	o
ld.
	

	
	

Va
ne
ss
a	i
s	2
3	y
ea
rs	
old

.	
	

	
Ky
lie
	an
d	V

an
es
sa
	sh
ar
e	£
16
	in
	th
e	r
ati
o	o
f	t
he
ir	
ag
es
.	

	
	

Ky
lie
	gi
ve
s	2
0%

	of
	he
r	s
ha
re
	to
	Ja
ck
.	

	
	

Va
ne
ss
a	g
ive
s	a
	qu

ar
ter
	of
	he
r	s
ha
re
	to
	Ja
ck
.	

	
	

Ho
w	
mu

ch
	m
on
ey
	do
es
	Ja
ck
	re
ce
ive
?	

Qu
es
tio
n	1

2:	
Tw

o	n
um

be
rs	
ar
e	i
n	t
he
	ra
tio
	3:
7	

	
	

On
e	o
f	t
he
	nu

mb
er
s	i
s	4
2	

	
	

Th
er
e	a
re
	tw

o	p
os
sib
le	
va
lue
s	f
or
	th
e	o
th
er
	nu

mb
er.
	

	
	

W
ha
t	a
re
	th
e	t
wo
	po
ss
ibl
e	v
alu
es
?	

Qu
es
tio
n	1

3:	
Al
ex
	is
	12

	ye
ar
s	o
lde
r	t
ha
n	G

eo
rg
e.	

	
	

Ca
rl	
is	
th
re
e	t
im
es
	ol
de
r	t
ha
n	A

lex
	

	
	

Th
e	s
um

	of
	th
eir
	ag
es
	is
	68

	
	

	
Fin

d	t
he
	ra
tio
	of
	Ge

or
ge
’s	
ag
e	t
o	C
ar
l’s
	ag
e	t
o	A

lex
’s	
ag
e.	
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�
   

   
   

   
   
�

!
Ra
tio
:	P
ro
ble
m	
So
lvi
ng
	

Vi
de
o	2
71
e	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	1

4:	
Fe
lic
ity
	ha
s	t
wo
	bo
xe
s	o
f	c
ou
nt
er
s,	
ea
ch
	w
ith
	an
	eq
ua
l	r
ati
o	o
f	b
lac
k	a
nd
	w
hit
e		

	
	

be
ad
s.	

	
	

In
	bo
x	A

,	5
4	o
f	t
he
	be
ad
s	o
f	b
lac
k	a
nd
	36

	ar
e	w

hit
e.	

	
	

Th
er
e	a
re
	16

2	w
hit
e	b
ea
ds
	in
	bo
x	B
.	

	
	

Ho
w	
ma

ny
	be
ad
s	a
re
	th
er
e	i
n	t
he
	tw

o	b
ox
es
	in
	to
tal
?		

	
	

	
	

Qu
es
tio
n	1

5:	
So
ph
ie	
is	
ma

kin
g	4
00
	sc
on
es
.	

	
	

Sh
e	u
se
s	b
ut
ter
,	s
ug
ar
	an
d	T
lou

r	i
n	t
he
	ra
tio
	2:
1:9

	
	

	
He
re
	ar
e	t
he
	co
sts
	of
	th
os
e	i
ng
re
die

nt
s.	

	
	

Th
e	t
ot
al	
ma

ss
	of
	th
e	b
ut
ter
,	s
ug
ar
	an
d	T
lou

r	i
n	e
ac
h	s
co
ne
	is
	30

g	

	
	

W
or
k	o
ut
	th
e	t
ot
al	
co
st	
of	
th
es
e	i
ng
re
die

nt
s	f
or
	th
e	4
00
	sc
on
es
.	

Qu
es
tio
n	1

6:	
Co
pp
er
	co
sts
	£5
		p
er
	ki
log
ra
m.
	

	
	

Zin
c	c
os
ts	
£3
.20
		p
er
	ki
log
ra
m.
	

	
	

Co
pp
er
	an
d	z
inc
	ar
e	m

ixe
d	i
n	t
he
	ra
tio
	4:
1	t
o	m

ak
e	b
ra
ss
.	

	
	

W
or
k	o
ut
	th
e	c
os
t	o
f	7
	ki
log
ra
ms
	of
	br
as
s.	

Qu
es
tio
n	1

7:	
Ge
ra
int
	ha
s	2
p	a
nd
	50

p	c
oin

s	i
n	t
he
	ra
tio
	20

	:	3
	

	
	

	
	

	
W
rit
e	t
he
	ra
tio
	of
	th
e	v
alu
e	o
f	t
he
	2p

	co
ins
	to
	th
e	v
alu
e	o
f	5
0p
	co
ins
	in
	its
		

	
	

	
sim

ple
st	
for
m.
	

Qu
es
tio
n	1

8:	
Mr
s	C
ha
mb

er
s	i
s	o
rg
an
isi
ng
	a	
sc
ho
ol	
tri
p	t
o	a
	m
us
eu
m	
for
	ye
ar
	7	
an
d	y
ea
r	8
.	

	
	

Sh
e	n
ee
ds
	to
	w
or
k	o
ut
	th
e	t
ot
al	
co
st	
of	
th
e	m

us
eu
m	
tic
ke
ts	
an
d	b

us
	hi
re
.	

	
	

Th
e	t
ab
le	
be
low

	sh
ow
s	t
he
	m
us
eu
m	
tic
ke
t	p
ric
es
.	

	
	

Ea
ch
	bu

s	h
as
	51

	se
ats
	an
d	c
os
ts	
£1
25
	

	
	

Al
to
ge
th
er
	30

0	s
tu
de
nt
s	w

an
t	t
o	g
o	o
n	t
he
	tr
ip.
	

	
	

Th
e	r
ati
o	o
f	t
he
	nu

mb
er
	of
	st
ud
en
ts	
to
	th
e	n
um

be
r	o
f	t
ea
ch
er
s	i
s	2
5:1

	
	

	
Th
e	r
ati
o	o
f	t
he
	nu

mb
er
	of
	st
ud
en
ts	
in	
ye
ar
	7	
to
	th
e	n
um

be
r	o
f	s
tu
de
nt
s	i
n	y
ea
r	8
	

	
	

is	
8:7

	

	
	

At
	th
e	t
im
e	o
f	t
he
	tr
ip,
	al
l	o
f	t
he
	st
ud
en
ts	
in	
ye
ar
	7	
ar
e	1
1	o
r	1
2	y
ea
rs	
old

.	
	

	
Of
	ye
ar
	8	
stu

de
nt
s,	
th
e	r
ati
o	o
f	n
um

be
r	o
f	1
2	y
ea
r	o
lds
	to
	13

	ye
ar
	ol
ds
	is
	2:
3.	

	
	

W
or
k	o
ut
	th
e	t
ot
al	
pr
ice
	of
	th
e	s
ch
oo
l	tr
ip.
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e	o
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.co
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Qu
es
tio
n	1

9:	
Al
an
na
h,	
Co
lin
	an
d	H

an
na
h	v
isi
t	t
he
	pa
rk
	an
d	c
oll
ec
t	c
on
ke
rs	
an
d	a
co
rn
s.	

	
	

In
	to
tal
	th
ey
	co
lle
ct	
th
e	s
am

e	n
um

be
r	o
f	c
on
ke
rs	
an
d	a
co
rn
s.	

	
	

Al
an
na
h,	
Co
lin
	an
d	H

an
na
h	c
oll
ec
t	c
on
ke
rs	
in	
th
e	r
ati
o	4
:7:
9	

	
	

Al
an
na
h,	
Co
lin
	an
d	H

an
na
h	c
oll
ec
t	a
co
rn
s	i
n	t
he
	ra
tio
	3:
1:5

	

	
	

(a
)		D

id	
Ha
nn
ah
	co
lle
ct	
mo

re
	co
nk
er
s	o
r	a
co
rn
s?
	

	
	

(b
)		W

ha
t	is
	th
e	l
ow
es
t	p
os
sib
le	
nu
mb

er
	of
	co
nk
er
s	t
he
y	c
ou
ld	
ha
ve
	co
lle
cte
d?
	

Qu
es
tio
n	2

0:	
	A
	ba
g	c
on
tai
ns
	re
d,	
ye
llo
w	
an
d	b

lue
	be
ad
s.	

	
	

Th
e	r
ati
o	o
f	r
ed
	be
ad
s	t
o	y
ell
ow
	be
ad
s	i
s	2
:3	

	
	

Th
e	r
ati
o	o
f	y
ell
ow
	be
ad
s	t
o	b
lue
	be
ad
s	i
s	5
:4	

	
	

W
or
k	o
ut
	w
ha
t	f
ra
cti
on
	of
	th
e	b
ea
ds
	ar
e	r
ed
.	

Qu
es
tio
n	2

1:	
In
	a	
bo
x	

	
th
e	n
um

be
r	o
f	b
lue
	co
un
ter
s	a
nd
	th
e	n
um

be
r	g
re
en
	co
un
ter
s	a
re
	in
	th
e	r
ati
o	7
:4	

	
th
e	n
um

be
r	o
f	g
re
en
	co
un
ter
s	a
nd
	th
e	n
um

be
r	o
f	r
ed
	co
un
ter
s	a
re
	in
	th
e	r
ati
o	3
:1	

	
Th
e	t
ot
al	
nu
mb

er
	of
	co
un
ter
s	i
n	t
he
	ba
g	i
s	4
44
.	

	
Ho
w	
ma

ny
	gr
ee
n	c
ou
nt
er
s	a
re
	in
	th
e	b
ag
?	

Qu
es
tio
n	2

2:	
Th
e	r
ati
o	o
f	t
he
	re
d	c
ar
ds
	to
	bl
ac
k	c
ar
ds
	in
	a	
de
ck
	is
	3:
10
	

	
	

2	m
or
e	r
ed
	ca
rd
s	a
re
	ad
de
d	t
o	t
he
	de
ck
.	

	
	

Th
e	r
ati
o	o
f	r
ed
	ca
rd
s	t
o	b
lac
k	c
ar
ds
	is
	no
w	
1:3

	

	
	

W
or
k	o
ut
	th
e	n
um

be
r	o
f	b
lac
k	c
ar
ds
	in
	th
e	d
ec
k.	

	
	

	

Qu
es
tio
n	2

3:	
A	i
s	t
he
	po
int
	w
ith
	co
or
din

ate
s	(
3,	
20
)	

	
	

B	i
s	t
he
	po
int
	w
ith
	co
or
din

ate
s	(
15
,	2
)	

	
	

N	
is	
a	p
oin

t	o
f	t
he
	lin

e	A
B	s
uc
h	t
ha
t	A
N	
:	N
B	=

	2	
:	1
	

	
	

Fin
d	t
he
	co
or
din

ate
s	o
f	t
he
	po
int
	N
.	

Qu
es
tio
n	2

4:	
Ba
g	A

	co
nt
ain

s	5
x	c
oin

s.	
	

	
Ba
g	B

	co
nt
ain

s	3
x	c
oin

s.	
	

	
	

	
8	c
oin

s	a
re
	ta
ke
n	f
ro
m	
Ba
g	B

	an
d	p

ut
	in
to
	Ba

g	A
	

	
	

Th
e	r
ati
o	o
f	c
oin

s	i
n	B

ag
	A	
to
	Ba

g	B
	is
	no
w	
11
:5	

	
	

W
or
k	o
ut
	th
e	t
ot
al	
nu
mb

er
	of
	co
ins
.	
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ro
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m	
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lvi
ng
	

Vi
de
o	2
71
e	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	2

5:	
A	c
on
e	h
as
	ra
diu

s	4
cm
	an
d	p

er
pe
nd
icu
lar
	he
igh

t	o
f	9
cm
.	

	
	

A	s
ph
er
e	h
as
	a	
ra
diu

s	o
f	6
cm
	

	
	

Ca
lcu
lat
e	t
he
	ra
tio
	of
	th
e	v
olu

me
	of
	th
e	c
on
e	t
o	t
he
	vo
lum

e	o
f	t
he
	sp
he
re
.	

Qu
es
tio
n	2

6:	
On
	1s
t	M

ar
ch
	20

01
,	th
e	r
ati
o	o
f	F
re
dd
ie’
s	a
ge
	to
	hi
s	m

ot
he
r’s
	ag
e	w

as
	1:
11
	

	
	

On
	1s
t	M

ar
ch
	20

18
,	th
e	r
ati
o	o
f	F
re
dd
ie’
s	a
ge
	to
	hi
s	m

ot
he
r’s
	ag
e	w

as
	2:
5	

	
	

W
rit
e	t
he
	ra
tio
	of
	Fr
ed
die

’s	
ag
e	t
o	h
is	
mo

th
er
’s	
ag
e	o
n	1

st	
Ma
rch

	20
30
	

Qu
es
tio
n	2

7:	
Th
e	r
ati
o	2
5	0

00
	00

0	0
00
	:	5
00
	ca
n	b

e	w
rit
ten

	in
	th
e	f
or
m	
	n	
:	1
	

	
	

W
or
k	o
ut
	th
e	v
alu
e	o
f	n
	

	
	

Gi
ve
	yo
ur
	an
sw
er
	in
	st
an
da
rd
	fo
rm
	

Qu
es
tio
n	2

8:	
Th
e	d
ist
an
ce
	of
	M
er
cu
ry
	fr
om

	th
e	S
un
	is
	�

	km
	

	
	

Th
e	d
ist
an
ce
	of
	N
ep
tu
ne
	fr
om

	th
e	S
un
	is
	�

	km
	

	
	

W
or
k	o
ut
	th
e	r
ati
o	o
f	t
he
	di
sta
nc
e	o
f	M

er
cu
ry
	fr
om

	th
e	S
un
	to
	th
e	d
ist
an
ce
	

	
	

of	
Ne
pt
un
e	f
ro
m	
th
e	S
un
.	

Qu
es
tio
n	2

9:	
Cla

ss
	10

D	
ma

ke
	so
me

	ca
ke
s	u
sin
g	m

ilk
	ch
oc
ola
te,
	da
rk
	ch
oc
ola
te	
or
	w
hit
e		

	
	

	
ch
oc
ola
te.
	

	
	

So
me

	of
	th
e	c
ak
es
	co
nt
ain

	nu
ts	
an
d	t
he
	re
st	
do
	no
t.	

	
Th
e	r
ati
o	o
f	t
he
	nu

mb
er
	of
	m
ilk
	ch
oc
ola
te	
ca
ke
s	t
o	d
ar
k	c
ho
co
lat
e	c
ak
es
	is
	10

:3	
	

	
Th
e	r
ati
o	o
f	t
he
	nu

mb
er
	of
	w
hit
e	c
ho
co
lat
e	c
ak
es
	to
	m
ilk
	ch
oc
ola
te	
ca
ke
s	i
s	1
:6	

	
Of
	th
e	m

ilk
	ch
oc
ola
te	
ca
ke
s,	
th
e	r
ati
o	o
f	t
he
	nu

mb
er
	of
	ca
ke
s	c
on
tai
nin

g	n
ut
s	t
o		

	
no
t	c
on
tai
nin

g	n
ut
s	i
s	1
:8	

	
Of
	th
e	d
ar
k	c
ho
co
lat
e	c
ak
es
,	th
e	r
ati
o	o
f	t
he
	nu

mb
er
	of
	ca
ke
s	c
on
tai
nin

g	n
ut
s	t
o	

	
no
t	c
on
tai
nin

g	n
ut
s	i
s	3
:2	

	
Of
	th
e	w

hit
e	c
ho
co
lat
e	c
ak
es
,	th
e	r
ati
o	o
f	t
he
	nu

mb
er
	of
	ca
ke
s	c
on
tai
nin

g	n
ut
s	t
o	

	
no
t	c
on
tai
nin

g	n
ut
s	i
s	2
:5	

	
W
ha
t	p
er
ce
nt
ag
e	o
f	t
he
	ca
ke
s	c
on
tai
n	n

ut
s?
	

�

5.7
×

10
7

4.3
×

10
9

An
sw
er
s
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