
Year 10
2024  Mathematics  2025

Unit 18 Tasks – Part 1

DO NOT WRITE INSIDE



Year 10
2024  Mathematics  2025

Unit 18 Tasks – Part 2

DO NOT WRITE INSIDE



Contents Page

Page 3

1 Advanced Data Handling
2 Expanding Triple Brackets
3 Binomial Expansion (L2FM Only)
4 Solving Quadratics
5 Factor Theorem (L2FM Only)



1 Advanced Data Handling

Page 4



Fluency Practice

Page 5



Problem Solving

Page 6



Fluency Practice

Page 7



Fluency Practice

Page 8

Fr
eq

ue
nc

y 
Ta

bl
es

Pe
t

Ta
lly

Fr
eq

ue
nc

y

Do
g

Ca
t

Fi
sh

Bi
rd

Ha
m

st
er

Ge
or

ge
 a

sk
ed

 2
0 

st
ud

en
ts

 a
bo

ut
 th

e 
pe

ts
 th

ey
 h

av
e.

He
 w

ro
te

 th
e 

re
su

lts
 li

ke
 th

is.

Ca
n 

yo
u 

he
lp

 G
eo

rg
e 

an
d 

sim
pl

ify
 th

e 
re

su
lts

 in
 a

 ta
lly

 ta
bl

e?
W

he
n 

yo
u 

ha
ve

 co
m

pl
et

e 
th

e 
ta

lli
es

, w
rit

e 
th

e 
to

ta
l i

n 
th

e 
fr

eq
ue

nc
y 

co
lu

m
n.

W
ha

t i
s t

he
 m

os
t p

op
ul

ar
 p

et
?

ca
t,

 d
og

, c
at

, h
am

st
er

, d
og

, c
at

, h
am

st
er

, f
is

h,
 d

og
, 

fi
sh

, h
am

st
er

, c
at

, d
og

, b
ir

d,
 h

am
st

er
, d

og
, 

ca
t,

 d
og

, f
is

h,
 b

ir
d,

 

An
ne

 re
co

rd
ed

 th
e 

fa
vo

ur
ite

 su
bj

ec
t f

or
 so

m
e 

st
ud

en
ts

.
Co

m
pl

et
e 

a 
ta

lly
 c

ha
rt

 fo
r t

hi
s i

nf
or

m
at

io
n.

M
at

hs
, P

.E
., 

Sc
ie

nc
e,

  H
is

to
ry

, E
ng

lis
h,

 S
ci

en
ce

, E
ng

lis
h,

 S
ci

en
ce

, P
.E

., 
D

ra
m

a,
 S

ci
en

ce
, S

ci
en

ce
, P

.E
., 

M
at

hs
, S

ci
en

ce
, H

is
to

ry
, E

ng
lis

h,
 S

ci
en

ce
, 

H
is

to
ry

, M
at

hs
, G

eo
gr

ap
hy

, P
.E

., 
M

at
hs

, P
.E

., 
D

ra
m

a,
 S

ci
en

ce
, M

at
hs

, P
.E

., 
M

at
hs

, P
.E

., 
H

is
to

ry
, G

eo
gr

ap
hy

, E
ng

lis
h,

 S
ci

en
ce

, S
ci

en
ce

, D
ra

m
a,

 H
is

to
ry

, 
Ge

og
ra

ph
y,

 P
.E

., 
Sc

ie
nc

e,

Su
bj

ec
t

Ta
lly

Fr
eq

ue
nc

y

M
at

hs
En

gl
ish

Sc
ie

nc
e

Dr
am

a
Ge

og
ra

ph
y

Hi
st

or
y

P.
E.

To
ta

l

Ho
w

 m
an

y 
st

ud
en

ts
 

w
er

e 
as

ke
d 

in
 to

ta
l?

① ②

W
hi

ch
 w

as
 th

e
fa

vo
ur

ite
 su

bj
ec

t?
 

W
ha

t f
ra

ct
io

n 
of

 
st

ud
en

ts
 sa

id
 P.

E 
th

ei
r f

av
ou

rit
e?

Fr
eq

ue
nc

y 
Ta

bl
es

Pe
t

Ta
lly

Fr
eq

ue
nc

y

Do
g

Ca
t

Fi
sh

Bi
rd

Ha
m

st
er

Ge
or

ge
 a

sk
ed

 2
0 

st
ud

en
ts

 a
bo

ut
 th

e 
pe

ts
 th

ey
 h

av
e.

He
 w

ro
te

 th
e 

re
su

lts
 li

ke
 th

is.

Ca
n 

yo
u 

he
lp

 G
eo

rg
e 

an
d 

sim
pl

ify
 th

e 
re

su
lts

 in
 a

 ta
lly

 ta
bl

e?
W

he
n 

yo
u 

ha
ve

 co
m

pl
et

e 
th

e 
ta

lli
es

, w
rit

e 
th

e 
to

ta
l i

n 
th

e 
fr

eq
ue

nc
y 

co
lu

m
n.

W
ha

t i
s t

he
 m

os
t p

op
ul

ar
 p

et
?

ca
t,

 d
og

, c
at

, h
am

st
er

, d
og

, c
at

, h
am

st
er

, f
is

h,
 d

og
, 

fi
sh

, h
am

st
er

, c
at

, d
og

, b
ir

d,
 h

am
st

er
, d

og
, 

ca
t,

 d
og

, f
is

h,
 b

ir
d,

 

An
ne

 re
co

rd
ed

 th
e 

fa
vo

ur
ite

 su
bj

ec
t f

or
 so

m
e 

st
ud

en
ts

.
Co

m
pl

et
e 

a 
ta

lly
 c

ha
rt

 fo
r t

hi
s i

nf
or

m
at

io
n.

M
at

hs
, P

.E
., 

Sc
ie

nc
e,

  H
is

to
ry

, E
ng

lis
h,

 S
ci

en
ce

, E
ng

lis
h,

 S
ci

en
ce

, P
.E

., 
D

ra
m

a,
 S

ci
en

ce
, S

ci
en

ce
, P

.E
., 

M
at

hs
, S

ci
en

ce
, H

is
to

ry
, E

ng
lis

h,
 S

ci
en

ce
, 

H
is

to
ry

, M
at

hs
, G

eo
gr

ap
hy

, P
.E

., 
M

at
hs

, P
.E

., 
D

ra
m

a,
 S

ci
en

ce
, M

at
hs

, P
.E

., 
M

at
hs

, P
.E

., 
H

is
to

ry
, G

eo
gr

ap
hy

, E
ng

lis
h,

 S
ci

en
ce

, S
ci

en
ce

, D
ra

m
a,

 H
is

to
ry

, 
Ge

og
ra

ph
y,

 P
.E

., 
Sc

ie
nc

e,

Su
bj

ec
t

Ta
lly

Fr
eq

ue
nc

y

M
at

hs
En

gl
ish

Sc
ie

nc
e

Dr
am

a
Ge

og
ra

ph
y

Hi
st

or
y

P.
E.

To
ta

l

Ho
w

 m
an

y 
st

ud
en

ts
 

w
er

e 
as

ke
d 

in
 to

ta
l?

① ②

W
hi

ch
 w

as
 th

e
fa

vo
ur

ite
 su

bj
ec

t?
 

W
ha

t f
ra

ct
io

n 
of

 
st

ud
en

ts
 sa

id
 P.

E 
th

ei
r f

av
ou

rit
e?



Fluency Practice

Page 10

He
re

 is
 a

 se
to

f 2
0 

sh
ap

es
. 

Co
m

pl
et

e 
ea

ch
 ta

lly
 c

ha
rt

 to
 su

m
m
ar
is
e

th
e 

da
ta

 se
t. 

S
H

A
P

E
 S

O
R

T
IN

G

Co
lo
ur

Ta
lly

To
ta
l

Bl
ac

k
W

hi
te

Gr
ey

Si
de

s
Ta
lly

To
ta
l

1 2 3 4
5 

or
 m

or
e

Sh
ap

e
Ta
lly

To
ta
l

Ci
rc

le
Tr

ia
ng

le
Sq

ua
re

Re
ct

an
gl

e
O

th
er

a)
 W

ha
t i

s t
he

 m
os

t c
om

m
on

 c
ol

ou
r?

b)
 W

ha
t i

s t
he

 le
as

t c
om

m
on

 sh
ap

e?
c)

W
ha

ti
st

he
m

os
tc

om
m

on
 n

um
be

r o
f s

id
es

?

①
He

re
 is

 a
 se

to
f 2

0 
sh

ap
es

. 
Co

m
pl

et
e 

ea
ch

 ta
lly

 c
ha

rt
 to

 su
m
m
ar
is
e

th
e 

da
ta

 se
t. 

S
H

A
P

E
 S

O
R

T
IN

G

Co
lo
ur

Ta
lly

To
ta
l

Bl
ac

k
W

hi
te

Gr
ey

Si
de

s
Ta
lly

To
ta
l

1 2 3 4
5 

or
 m

or
e

Sh
ap

e
Ta
lly

To
ta
l

Ci
rc

le
Tr

ia
ng

le
Sq

ua
re

Re
ct

an
gl

e
O

th
er

a)
 W

ha
t i

s t
he

 m
os

t c
om

m
on

 c
ol

ou
r?

b)
 W

ha
t i

s t
he

 le
as

t c
om

m
on

 sh
ap

e?
c)

W
ha

ti
st

he
m

os
tc

om
m

on
 n

um
be

r o
f s

id
es

?

①



Fluency Practice

Page 11

Su
m

m
ar

is
e

th
is 

se
t o

f s
ha

pe
s i

n 
th

e 
ta

lly
 c

ha
rt

s.
 

S
H

A
P

E
 S

O
R

T
IN

G

Co
lo

ur
Ta

lly
To

ta
l

Bl
ac

k
W

hi
te

Gr
ey

Si
de

s
Ta

lly
To

ta
l

1 2 3 4
5 

or
 m

or
e

Sh
ap

e
Ta

lly
To

ta
l

Ci
rc

le
Tr

ia
ng

le
Sq

ua
re

Re
ct

an
gl

e
O

th
er

W
ha

tf
ra

ct
io

n
of

th
e 

sh
ap

es
…

②

…
ar

e 
gr

ey
?

…
ar

e 
ci

rc
le

s?

…
ha

ve
 5

 o
r m

or
e 

sid
es

?

…
ar

e 
no

t w
hi

te
?

…
ar

e 
no

t t
ria

ng
le

s o
r s

qu
ar

es
?

…
ha

ve
 m

or
e 

th
an

 2
 si

de
s?

Su
m

m
ar

is
e

th
is 

se
t o

f s
ha

pe
s i

n 
th

e 
ta

lly
 c

ha
rt

s.
 

S
H

A
P

E
 S

O
R

T
IN

G

Co
lo

ur
Ta

lly
To

ta
l

Bl
ac

k
W

hi
te

Gr
ey

Si
de

s
Ta

lly
To

ta
l

1 2 3 4
5 

or
 m

or
e

Sh
ap

e
Ta

lly
To

ta
l

Ci
rc

le
Tr

ia
ng

le
Sq

ua
re

Re
ct

an
gl

e
O

th
er

W
ha

tf
ra

ct
io

n
of

th
e 

sh
ap

es
…

②

…
ar

e 
gr

ey
?

…
ar

e 
ci

rc
le

s?

…
ha

ve
 5

 o
r m

or
e 

sid
es

?

…
ar

e 
no

t w
hi

te
?

…
ar

e 
no

t t
ria

ng
le

s o
r s

qu
ar

es
?

…
ha

ve
 m

or
e 

th
an

 2
 si

de
s?



Fluency Practice

Page 13

He
re

 is
 a

 se
to

f 2
0 

sh
ap

es
. 

Co
m

pl
et

e 
ea

ch
 fr

eq
ue

nc
y 

ta
bl

e 
to

 su
m
m
ar
is
e

th
e 

da
ta

 se
t. 

S
H

A
P

E
 S

O
R

T
IN

G

Co
lo
ur

Fr
eq

ue
nc
y

Bl
ac

k
W

hi
te

Gr
ey

Si
de

s
Fr
eq

ue
nc
y

1 2 3 4
5 

or
 m

or
e

Sh
ap

e
Fr
eq

ue
nc
y

Ci
rc

le
Tr

ia
ng

le
Sq

ua
re

Re
ct

an
gl

e
O

th
er

W
ha

t i
s t

he
 m

os
t c

om
m

on
 

nu
m

be
r o

f s
id

es
?

①

W
ha

t i
s t

he
 m

os
t c

om
m

on
 c

ol
ou

r?

W
ha

t i
s t

he
 le

as
t c

om
m

on
 c

ol
ou

r?

Ho
w

 m
uc

h 
m

or
e 

co
m

m
on

 a
re

 
tr

ia
ng

le
s c

om
pa

re
d 

to
 c

irc
le

s?

W
ha

t i
s t

he
 le

as
t c

om
m

on
 s

ha
pe

? W
hi

ch
 sh

ap
e 

is 
un

iq
ue

 to
 a

ll 
th

e 
ot

he
rs

?

W
ha

t f
ra

ct
io

n 
of

 th
e 

sh
ap

es
 h

av
e

m
or

e 
th

an
 4

 si
de

s?

He
re

 is
 a

 se
to

f 2
0 

sh
ap

es
. 

Co
m

pl
et

e 
ea

ch
 fr

eq
ue

nc
y 

ta
bl

e 
to

 s
um

m
ar
is
e

th
e 

da
ta

 se
t. 

S
H

A
P

E
 S

O
R

T
IN

G

Co
lo
ur

Fr
eq

ue
nc
y

Bl
ac

k
W

hi
te

Gr
ey

Si
de

s
Fr
eq

ue
nc
y

1 2 3 4
5 

or
 m

or
e

Sh
ap

e
Fr
eq

ue
nc
y

Ci
rc

le
Tr

ia
ng

le
Sq

ua
re

Re
ct

an
gl

e
O

th
er

W
ha

t i
s t

he
 m

os
t c

om
m

on
 

nu
m

be
r o

f s
id

es
?

①

W
ha

t i
s t

he
 m

os
t c

om
m

on
 c

ol
ou

r?

W
ha

t i
s t

he
 le

as
t c

om
m

on
 c

ol
ou

r?

Ho
w

 m
uc

h 
m

or
e 

co
m

m
on

 a
re

 
tr

ia
ng

le
s c

om
pa

re
d 

to
 c

irc
le

s?

W
ha

t i
s t

he
 le

as
t c

om
m

on
 s

ha
pe

? W
hi

ch
 sh

ap
e 

is 
un

iq
ue

 to
 a

ll 
th

e 
ot

he
rs

?

W
ha

t f
ra

ct
io

n 
of

 th
e 

sh
ap

es
 h

av
e

m
or

e 
th

an
 4

 si
de

s?



Fluency Practice

Page 14

Su
m

m
ar

is
e

th
is 

se
t o

f s
ha

pe
s i

n 
th

e 
fr

eq
ue

nc
y 

ta
bl

es
. 

S
H

A
P

E
 S

O
R

T
IN

G

Co
lo

ur
Fr

eq
ue

nc
y

Bl
ac

k
W

hi
te

Gr
ey

Si
de

s
Fr

eq
ue

nc
y

1 2 3 4
5 

or
 m

or
e

Sh
ap

e
Fr

eq
ue

nc
y

Ci
rc

le
Tr

ia
ng

le
Sq

ua
re

Re
ct

an
gl

e
O

th
er

As
 a

 fr
ac

tio
n,

 e
xp

re
ss

 th
e 

pr
op

or
tio

n 
of

 sh
ap

es
 th

at
…

②

…
ar

e 
gr

ey
.

…
ar

e 
re

ct
an

gl
es

.

…
ha

ve
 4

 o
r m

or
e 

sid
es

.

…
ar

e 
no

t w
hi

te
.

…
ar

e 
no

t t
ria

ng
le

s.

…
ha

ve
 le

ss
 th

an
 3

 si
de

s.

…
ar

e 
w

hi
te

.

…
ar

e 
no

t t
ria

ng
le

s o
r s

qu
ar

es
.

…
ha

ve
 1

 si
de

.

Su
m

m
ar

is
e

th
is 

se
t o

f s
ha

pe
s i

n 
th

e 
fr

eq
ue

nc
y 

ta
bl

es
. 

S
H

A
P

E
 S

O
R

T
IN

G

Co
lo

ur
Fr

eq
ue

nc
y

Bl
ac

k
W

hi
te

Gr
ey

Si
de

s
Fr

eq
ue

nc
y

1 2 3 4
5 

or
 m

or
e

Sh
ap

e
Fr

eq
ue

nc
y

Ci
rc

le
Tr

ia
ng

le
Sq

ua
re

Re
ct

an
gl

e
O

th
er

As
 a

 fr
ac

tio
n,

 e
xp

re
ss

 th
e 

pr
op

or
tio

n 
of

 sh
ap

es
 th

at
…

②

…
ar

e 
gr

ey
.

…
ar

e 
re

ct
an

gl
es

.

…
ha

ve
 4

 o
r m

or
e 

sid
es

.

…
ar

e 
no

t w
hi

te
.

…
ar

e 
no

t t
ria

ng
le

s.

…
ha

ve
 le

ss
 th

an
 3

 si
de

s.

…
ar

e 
w

hi
te

.

…
ar

e 
no

t t
ria

ng
le

s o
r s

qu
ar

es
.

…
ha

ve
 1

 si
de

.



Fluency Practice

Page 16

Ja
ni

ne
op

en
s h

er
 p

ig
gy

ba
nk

 to
 se

e 
ho

w
 m

uc
h 

m
on

ey
 sh

e 
ha

s s
av

ed
.

Co
m

pl
et

e 
th

e 
ta

bl
e 

to
 q

ui
ck

ly
 fi

nd
 a

 to
ta

l.

C
ou

nt
in

g 
C

A
SH

Co
in

 /
 N

ot
e

Fr
eq

ue
nc

y
To

ta
l

£1 £2 £5 £1
0

£1

£5

£2

Ho
w

 m
uc

h 
m

on
ey

 d
oe

s T
om

m
y

ge
t f

ro
m

 h
is 

pi
gg

yb
an

k?

Co
in

 /
 N

ot
e

Fr
eq

ue
nc

y
To

ta
l£1

0
£1

0

£5
£5

£5

£2
£2

£2
£2

£2

£2

£2
£1

£1
£1

£1
£1

£1
£1

£1£1

Ja
ni

ne
op

en
s h

er
 p

ig
gy

ba
nk

 to
 se

e 
ho

w
 m

uc
h 

m
on

ey
 sh

e 
ha

s s
av

ed
.

Co
m

pl
et

e 
th

e 
ta

bl
e 

to
 q

ui
ck

ly
 fi

nd
 a

 to
ta

l.

C
ou

nt
in

g 
C

A
SH

Co
in

 /
 N

ot
e

Fr
eq

ue
nc

y
To

ta
l

£1 £2 £5 £1
0

£1

£5

£2

Ho
w

 m
uc

h 
m

on
ey

 d
oe

s T
om

m
y

ge
t f

ro
m

 h
is 

pi
gg

yb
an

k?

Co
in

 /
 N

ot
e

Fr
eq

ue
nc

y
To

ta
l£1

0
£1

0

£5
£5

£5

£2
£2

£2
£2

£2

£2

£2
£1

£1
£1

£1
£1

£1
£1

£1£1



Fluency Practice

Page 18

Product Price, £ Sales Subtotal

Small 2 17

Medium 3 33

Large 4 12

These companies recorded sales over one day.
Which made the most profit?

Making Money

Revenue – the total money a business brings in
Profit – the money a business keeps after costs

Mr. Milkshake

Total Costs: £62

Product Price, £ Sales Subtotal

Wrap 1.50 62

Bowl 2.50 28

Vicky’s Vegan Snax

Costs: Ingredients: £21, Wages: £35

Advert Revenue, £ Clicks Subtotal

Train Ticket 20p 46

Flight Ticket 50p 10

BillsTravelBlog.com

Total Costs: £2.60

Product Customer 
Price, £ Cost, £ Sales Subtotal

A12 120 100 5

A12-X 190 118 3

A14 245 152 2

Jando Mobile Phones

Costs: Store Rent: £73, Wages: £262, Advertising: £64

Product Profit, £ Sales Subtotal

Cherry 1.20 7

Vanilla 2.30 9

Orange 1.50 6

Mint 75p 3

Divine Soaps Online

Costs: 
Postage for 12 packages at £2.40 per package,

Website Hosting, £3.50
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Score Tally Games Total Goals

0

1

2

3

Total

John recorded the goals scored 
by his favourite football team.

Complete the table and calculate the 
Mean, Mode and Median.

Mean = _______ Mode = _______ Median = _______

Score Frequency Score x Frequency

1 3

2 5

3

4 1

5 0

6 4

Total

Anna rolled a dice 20 times and 
recorded the results.

Complete the table and 
calculate the 

Mean, Mode and Median.

Mean = _______ Mode = _______ Median = _______

Score Frequency Score x Frequency

0 0

1 9

2 12

3 7

Total 30

The mean of this data is 1.4.
Complete the table and 

find the median.

1.

2.

3.

Median = _______

4.

Score Frequency S x F

2 4

3 3

4 2

5 1

6 0

7 2

Total

Calculate the mean, median and range for each player. 

Who is the better player?

Points 0 1 2 3 4 5

Frequency 3 0 4 6 3 2

Hannah recorded the merit points of students in his class over a week.

Another class had a mean of 2.3 and a range of 4. Which class did better?

5.

JOSH JANE

Josh and Jane played mini-golf and 
recorded their scores.

Score Frequency S x F

2 5

3 2

4 4

5 0

6 1

Total
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Frequency Tables: Averages & Range
No. of 
Sweets Frequency Subtotals

0 2
1 3
2 1
3 2
4 2
9 1

Totals

0 1 1 3 4

①

Kimmy asks some people to record
how many sweets they eat over 3 days.

Complete the frequency table to help
calculate how many people she asked and

how many sweets were eaten in total.

Complete this ordered list of
quantities of sweets.

Mean = Calculate: Median = 

Mode = Range = 

Which of these measures do you think are useful to describe the data?

Approx.
Hours Freq.

0 4
1 2
2 0
3 3
4 5

②

Henry askes some friends:

“Approximately how many hours did you 
play computer games on Saturday?”

Mean = Calculate: Median = 

Mode = Range = 
Why is this data difficult to represent with an average?

Approx.
Hours 1 2 3 4 5 6 7 8 9 10

Freq. 4 5 2 6 0 0 0 4 4 2

③

Mean = Median = 

Mode = Range = 

Is the approximate mean value actually in the data?

Sasha asks some gym buddies approximately how much time 
they spend at the gym every week.

④

How can we find the median without writing an ordered list?

Pieces of Fruit F Subtotals
0 0
1 4
2 4
3
5 3

Pieces of Fruit F Subtotals
0 2
1 5
2 4
3

Mean = Median = 

Mode = Range = 

Mean = Median = 

Mode = Range = 

Abigail asked 10 children and 16 adults about
how many pieces of fruit they each ate yesterday.

Complete both frequency tables then calculate
the averages & range for both data sets.

What comments can you make about the two groups?
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Distance, 𝑑 (metres) Tally Frequency

0 < 𝑚 ⩽ 20

20 < 𝑚 ⩽ 40

40 < 𝑚 ⩽ 60

60 < 𝑚 ⩽ 80

17 60 20.1 44 40 0.9 27

54 19.9 32.3 72 60.5 57 80

75.56 40.08 48.5 20 24 39.8 52.68

Sort & Summarise

Time, 𝑡 (seconds) Tally Frequency

0 < 𝑠 ⩽ 30

30 < 𝑠 ⩽ 60

60 < 𝑠 ⩽ 90

90 < 𝑠 ⩽ 120

120 < 𝑠 ⩽ 150

2 minutes 1.5 minutes 30.5 seconds
53 seconds 100 seconds 72 seconds
94 seconds 78 seconds 0.5 minutes
1 minute 30 seconds 1.02 minutes

1 min 2 seconds 0.75 minutes 1 min 43 seconds
2.5 minutes 1.1 minutes 90 seconds

Weight (kg) Tally Frequency

11 to 20

21 to 30

31 to 40

41 to 50

51 to 60

27 34 17 21 31
37 42 40 36 50
20 33 30 47 11
30 24 58 32 22

Age (years) Tally Frequency

0 to 6

7 to 13

14 to 20

21 to 27

15 27 10
14 15 19
7 17 1
6 13 25

26 12 20

① ③

② ④

The ages of visitors to Jump NOW! on the 16th of July.

What was the most common age group?

Weights of penguins in the colony at Hempstead Zoo.

How many penguins weighed above 50 kg?

Javelin distances (metres) for members of Gately Athletics Club.

How many people threw over 40 metres?

Green Minster Running Club recorded race times.

How many runners took less than 90 seconds?



Fluency Practice

Page 46



Fluency Practice

Page 47



Fluency Practice

Page 48

�
   

   
   

   
   
�

!
Lin

ea
r	I
nt
er
po
lat
ion

	
Vi
de
o	5
2	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
Ca
lcu
lat
e	a
n	e
sti
ma

te	
of	
th
e	m

ed
ian

	fo
r	e
ac
h	o
f	t
he
	fo
llo
wi
ng
	

(a
)	

	
	

	
	

	
	

(b
)	

	 (c)
	

	
	

	
	

	
	

(d
)	

	 (e
)	

	
	

	
	

	
	

(f)
	

Qu
es
tio
n	2

:	
Fo
r	e
ac
h	d

ata
	se
t	a
bo
ve
,	c
alc
ula
te:
	

	
	

(a
)	t
he
	lo
we
r	q
ua
rti
le	

	
	

(b
)	t
he
	up

pe
r	q
ua
rti
le	

	
	

(c)
	th
e	i
nt
er
qu
ar
til
e	r
an
ge
		

	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
18

Cli
ck
	he
re



Fluency Practice

Page 49

�
   

   
   

   
   
�

!
Lin

ea
r	I
nt
er
po
lat
ion

	
Vi
de
o	5
2	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	s
ala
rie
s	o
f	1
20
	w
or
ke
rs	
fro
m	
a		

	
sm
all
	co
mp

an
y.	

	
(a
)		C

alc
ula
te	
an
	es
tim

ate
	of
	th
e	m

ea
n	s
ala
ry
	

	
(b
)		C

alc
ula
te	
an
	es
tim

ate
	of
	th
e	m

ed
ian

	sa
lar
y	

	
(c)
			S
tat
e	w

he
th
er
	th
e	m

ea
n	o
r	t
he
	m
ed
ian

	is
	a	
		

				
				
	

be
tte
r	r
ep
re
se
nt
ati
on
	of
	th
e	a
ve
ra
ge
	sa
lar
y	a
	

	
				
				
	w
or
ke
r	i
n	t
he
	co
mp

an
y	r
ec
eiv
es
.	

Qu
es
tio
n	2

:	
A	s
ho
p	s
ell
s	t
wo
	di
ffe
re
nt
	ty
pe
s	o
f	li
gh
tb
ulb

,	X
tra
	Br
ite
	an
d	B

rig
ht
	Bu

lbs
.	

	
	

Th
e	l
ife
tim

es
	of
	20

0	X
tra
	Br
ite
	bu

lbs
,	to
	th
e	n
ea
re
st	
mo

nt
h	i
s	s
ho
wn

	be
low

.	
	

	
	

			
(a
)		C

alc
ula
te	
an
	es
tim

ate
	of
	th
e	m

ed
ian

	

	
(b
)		C

alc
ula
te	
an
	es
tim

ate
	of
	th
e	p
er
ce
nt
ag
e	o
f	li
gh
tb
ulb

s	
				
				
				
		th

at	
las
t	lo

ng
er
	th
an
	5	
ye
ar
s	

	
Th
e	m

ed
ian

	lif
eti
me

s	o
f	t
he
	Br
igh

t	B
ulb

s	i
s	3
0	m

on
th
s.	

	
20
%
	of
	th
e	B

rig
ht
	Bu

lbs
	la
st	
lon

ge
r	t
ha
n	5

	ye
ar
s.	

	
10
%
	of
	th
e	B

rig
ht
	Bu

lbs
	la
st	
les
s	t
ha
n	1

	ye
ar.
	

	
	

	
	

	
(c)
			B
y	c
om

pa
rin
g	t
he
ir	
life

tim
es
,	d
ec
ide

	w
hic
h	b

ulb
	is
	be
st.
	

	 Qu
es
tio
n	3

:	
A	p

ro
fes
so
r	b
eli
ev
ed
	th
at	
se
co
nd
	ye
ar
	un

ive
rsi
ty	
stu

de
nt
s	s
pe
nt
	lo
ng
er
	re
vis
ing

		
	

th
an
	Sir
st	
ye
ar
	un

ive
rsi
ty	
stu

de
nt
s.	

Co
mp

ar
e	t
he
	tim

e	s
pe
nt
	re
vis
ing

	by
	th
e		

1s
t	y
ea
r	a
nd
	2n

d	y
ea
r	u
niv
er
sit
y	s
tu
de
nt
s.	

Us
e	a
n	e
sti
ma

te	
of	
th
e	m

ea
ns
,	a
n	e
sti
ma

te	
of	
th
e		

me
dia

ns
	an
d	a
n	e
sti
ma

te	
of	
th
e	i
nt
er
qu
ar
til
e	r
an
ge
s.	

	 �
	

Ap
ply

An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
18

Cli
ck
	he
re

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii



Fluency Practice

Page 51

�
   

   
   

   
   
�

!
Es
tim

ate
d	M

ea
n	

Vi
de
o	5
5	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:		
W
or
k	o
ut
	an
	es
tim

ate
	of
	th
e	m

ea
n	f
or
	ea
ch
	of
	th
es
e	f
re
qu
en
cy
	ta
ble
s.	

	 (a
)	

	
	

	
	

	
	

(b
)	

	 (c)
	

	
	

	
	

	
	

(d
)	

Qu
es
tio
n	2

:		
W
or
k	o
ut
	an
	es
tim

ate
	of
	th
e	m

ea
n	f
or
	ea
ch
	of
	th
es
e	f
re
qu
en
cy
	ta
ble
s.	

	 (a
)	

	
	

	
	

	
	

(b
)	

	
	

	
	

	

(c)
	

	
	

	
	

	
	

(d
)	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
18

Cli
ck
	he
re

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii



Fluency Practice

Page 52

�
   

   
   

   
   
�

!
Es
tim

ate
d	M

ea
n	

Vi
de
o	5
5	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

�
	

Qu
es
tio
n	1

:	
Sa
lly
	is
	ra
isi
ng
	m
on
ey
	fo
r	c
ha
rit
y	f
or
	a	
fu
n	r
un
.	

	
	

Th
e	t
ab
le	
be
low

	ha
s	b
ee
n	g
ive
n	t
o	h
er
	fr
om

	th
e	w

eb
sit
e.	

	
	

Sa
lly
	sa
ys
	th
e	a
ve
ra
ge
	do
na
tio
n	i
s	£
10
.	

	
	

By
	ca
lcu
lat
ing

	th
e	e
sti
ma

ted
	m
ea
n,	
de
cid
e	i
f	

	
	

yo
u	a
gr
ee
	w
ith
	Sa
lly
.	

Qu
es
tio
n	2

:	
Na
th
an
	de
liv
er
s	p
izz
as
.	

	
	

Th
e	t
ab
le	
be
low

	sh
ow
s	i
nf
or
ma

tio
n	a
bo
ut
	hi
s	d
eli
ve
ry
	tim

es
.	

	
	

Th
e	p
izz
a	c
om

pa
ny
	ha
s	a
	pr
om

ot
ion

	th
at	
if	t
he
	de
liv
er
y	t
im
e	i
s	o
ve
r	3
0	m

inu
tes
,		

	
th
e	c
us
to
me

r	g
ets
	th
eir
	m
ea
l	fo
r	f
re
e	

	 	
	

(a
)		C

alc
ula
te	
an
	es
tim

ate
	fo
r	t
he
	m
ea
n	d

eli
ve
ry
	tim

e	

	
	

(b
)		W

ha
t	p
er
ce
nt
ag
e	o
f	d
eli
ve
rie
s	t
oo
k	o
ve
r	

				
				
				
				
				
				
				
				
			3
0	m

inu
tes
?	

	
	

Na
th
an
’s	
ma

na
ge
r	t
hin

ks
	th
at	
th
e	p
ro
mo

tio
n	s
ho
uld

	
	

	
be
	ch
an
ge
d	t
o	4
0	m

inu
tes
	

	
	

(c)
		D
o	y
ou
	ag
re
e?
	Ex
pla
in	
yo
ur
	an
sw
er.
	

Qu
es
tio
n	3

:	
Th
e	m

an
ag
er
	of
	a	
sm
all
	co
mp

an
y	i
s	c
alc
ula
tin
g	t
he
	m
ea
n	s
ala
ry
	fo
r	h
is	
wo
rk
er
s.	

	
	

He
	ha
s	c
alc
ula
ted

	th
is	
to
	be
	£5
68
,50
0	p

er
	ye
ar.
	

	
	

Ca
n	y
ou
	sp
ot
	an
y	m

ist
ak
es
?	

	 	

Ap
ply

©
 C

O
R

BE
TT

M
AT

H
S 

20
18

Cli
ck
	he
re

An
sw
er
s



Fluency Practice

Page 55

M
ea

n
 f

ro
m

 G
ro

u
p

ed
 F

re
q

u
en

cy
 T

ab
le

  

Fi
nd

 a
n 

es
tim

at
e 

of
 t

he
 m

ea
n 

m
es

sa
ge

s.
 

N
u

m
b

er
 o

f 
m

es
sa

g
es

 
Fr

eq
u

en
cy

 

0 
- 

4 
5 

5 
- 

9 
8 

10
 -

 1
4 

4 

15
 -

 1
9 

3 
 Fi

nd
 a

n 
es

tim
at

e 
of

 t
he

 m
ea

n 
w

ei
gh

t.
 

W
ei

g
h

t 
(g

) 
Fr

eq
u

en
cy

 

0
<
𝑤
≤
10

 
2 

10
<
𝑤
≤
20

 
4 

20
<
𝑤
≤
30

 
3 

30
<
𝑤
≤
40

 
1 

 Fi
nd

 a
n 

es
tim

at
e 

of
 t

he
 m

ea
n 

tim
e.

 

Ti
m

e 
(m

in
) 

Fr
eq

u
en

cy
 

0
<
𝑡
≤
2 

4 

2
<
𝑡
≤
4 

9 

4
<
𝑡
≤
6 

0 

6
<
𝑡
≤
8 

7 
 Fi

nd
 a

n 
es

tim
at

e 
of

 t
he

 m
ea

n 
he

ig
ht

. 

H
ei

g
h

t 
(c

m
) 

Fr
eq

u
en

cy
 

10
0
<
ℎ
≤
12
0 

6 

12
0
<
ℎ
≤
14
0 

6 

14
0
<
ℎ
≤
16
0 

6 

16
0
<
ℎ
≤
18
0 

2 
 

M
ea

n
 f

ro
m

 G
ro

u
p

ed
 F

re
q

u
en

cy
 T

ab
le

  

Fi
nd

 a
n 

es
tim

at
e 

of
 t

he
 m

ea
n 

m
es

sa
ge

s.
 

N
u

m
b

er
 o

f 
m

es
sa

g
es

 
Fr

eq
u

en
cy

 

0 
- 

4 
5 

5 
- 

9 
8 

10
 -

 1
4 

4 

15
 -

 1
9 

3 
 Fi

nd
 a

n 
es

tim
at

e 
of

 t
he

 m
ea

n 
w

ei
gh

t.
 

W
ei

g
h

t 
(g

) 
Fr

eq
u

en
cy

 

0
<
𝑤
≤
10

 
2 

10
<
𝑤
≤
20

 
4 

20
<
𝑤
≤
30

 
3 

30
<
𝑤
≤
40

 
1 

 Fi
nd

 a
n 

es
tim

at
e 

of
 t

he
 m

ea
n 

tim
e.

 

Ti
m

e 
(m

in
) 

Fr
eq

u
en

cy
 

0
<
𝑡
≤
2 

4 

2
<
𝑡
≤
4 

9 

4
<
𝑡
≤
6 

0 

6
<
𝑡
≤
8 

7 
 Fi

nd
 a

n 
es

tim
at

e 
of

 t
he

 m
ea

n 
he

ig
ht

. 

H
ei

g
h

t 
(c

m
) 

Fr
eq

u
en

cy
 

10
0
<
ℎ
≤
12
0 

6 

12
0
<
ℎ
≤
14
0 

6 

14
0
<
ℎ
≤
16
0 

6 

16
0
<
ℎ
≤
18
0 

2 
 



Intelligent Practice

Page 57

Mass, ! (kg) Frequency
0 < $ ≤ 10 1
10 < $ ≤ 20 2
20 < $ ≤ 30 4
30 < $ ≤ 40 3
Mass, ! (kg) Frequency
0 < $ ≤ 10 2
10 < $ ≤ 20 4
20 < $ ≤ 30 8
30 < $ ≤ 40 6

Mass, ! (kg) Frequency
0 < $ ≤ 20 2
20 < $ ≤ 40 4
40 < $ ≤ 60 8
60 < $ ≤ 80 6

Mass, ! (kg) Frequency
0 < $ ≤ 20 6
20 < $ ≤ 40 8
40 < $ ≤ 60 4
60 < $ ≤ 80 2

Mass, ! (kg) Frequency
0 < $ ≤ 20 6
20 < $ ≤ 40 8
40 < $ ≤ 60 4
60 < $ ≤ 80 20

Mass, ! (kg) Frequency
0 < $ ≤ 20 6
20 < $ ≤ 40 8
40 < $ ≤ 60 20
60 < $ ≤ 80 20

Mass, ! (kg) Frequency
0 < $ ≤ 20 6
20 < $ ≤ 40 8
40 < $ ≤ 60 0
60 < $ ≤ 80 20

Mass, ! (kg) Frequency
1 < $ ≤ 21 6
21 < $ ≤ 41 8
41 < $ ≤ 61 0
61 < $ ≤ 81 20

Mass, ! (kg) Frequency
1 < $ ≤ 21 6
21 < $ ≤ 41 8
41 < $ ≤ 61 0
61 < $ ≤ 66 5
66 < $ ≤ 81 15

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 
Mass, ! (kg) Frequency
1 < $ ≤ 21 6
21 < $ ≤ 41 8
41 < $ ≤ 81 20
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Mean from a Grouped Frequency Tables
1) A bakery recorded how much each of its first 15 customers spent.
Each customer is represented by a dot on the scale.

Spent, s ( £ ) Frequency 
( f )

Midpoint Value
( m )

Estimated Group Spending
( f × m )

0 < s ⩽ 2 4 1 4
2 < s ⩽ 4 4 3 12
4 < s ⩽ 6
6 < s ⩽ 8

Totals

To process the data, we can be put customers into 4 groups.

Spent 
(£)

0 1 2 3 4 5 6 87

0 < s ⩽ 2 2 < s ⩽ 4 4 < s ⩽ 6 6 < s ⩽ 8

To calculate an average,
we assume each customer 

spent the group midpoint value.
Using midpoints & frequencies we can 
estimate the spending for each group.

a) Sum the spending estimates for each group to find a total. 
b) Divide this by the number of customers to find an estimate for the mean.
c) Where is the median? Which group is it in?
d) Which group is the modal group (the highest frequency group)?
e) What is the actual mode?

Spent, s ( £ ) Frequency 
( f )

Midpoint Value
( m )

Estimated Group Spending
( f × m )

0 < s ⩽ 4

Totals

2) Complete the Grouped Frequency Table using this data.

a) Use the table to estimate the mean.

Spent 
(£)

0 2 4 106 8 12

Spent, s ( £ ) Frequency ( f ) ( m ) ( f × m )

3) A t-shirt shop recorded customer purchases during one day.
a) Decide how to group the data. Complete a grouped frequency table 

& calculate an estimate for the mean.

(Groups should be the same width. Think about easy-to-calculate midpoints). 

b) Which group is the median within?
c) What is the modal group?

(£)
0 5 10 15 20 25

Estimate for the Mean = 

Spent, s ( £ ) Tally

9.30 10.54 8.65 22.12 7.82
24.78 12.03 5.80 8.23 7.61
17.40 23.61 17.80 9.45 16.70
22.12 12.24 19.81 22.30 17.20
13.22 14.28 16 6.60 8.13

4) A takeaway records its purchases in the morning. Start with a tally 
chart to convert the raw data into a grouped frequency table. 
Use this to estimate a mean. 

Estimate for the Mean = 
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If the estimated mean is 4 kg find 𝑥.

Weight, 𝒘 (kg) Frequency Midpoint
0 < 𝑤 ⩽ 2 9
2 < 𝑤 ⩽ 4 2
4 < 𝑤 ⩽ 6 5
6 < 𝑤 ⩽ 8 𝑥

Totals

The table shows the fish Tabby caught (and released).
There is one unknown frequency and 𝑥 has been used to find totals.

Algebraic Frequency Tables

Weight, 𝒘 (kg) Frequency Midpoint f × m
0 < 𝑤 ⩽ 2 9 1 9
2 < 𝑤 ⩽ 4 3 3 9
4 < 𝑤 ⩽ 6 𝑥 5 5𝑥

Totals 𝑥 + 12 5𝑥 + 18
The estimated mean is 2 kg. 

Describe how these two equations were formed. Solve one to find 𝑥.

This table shows the fish Jamie caught.
If the estimated mean is 3 kg find 𝑥.

Weight, 𝒘 (kg) Frequency Midpoint f × m
0 < 𝑤 ⩽ 2 7 1 7
2 < 𝑤 ⩽ 4 6 3 18
4 < 𝑤 ⩽ 6 𝑥 5 5𝑥

Totals

5𝑥 + 18
𝑥 + 12 = 2 2 𝑥 + 12 = 5𝑥 + 18

This table shows the fish Jamie caught.
If the estimated mean is 6 kg find 𝑥.

Weight, 𝒘 (kg) Frequency Midpoint
0 < 𝑤 ⩽ 4 4 2
4 < 𝑤 ⩽ 8 7 6

8 < 𝑤 ⩽ 12 𝑥 10
Totals

If the estimated mean is 5 kg find 𝑥.

Weight, 𝒘 (kg) Frequency
0 < 𝑤 ⩽ 3 𝑥
3 < 𝑤 ⩽ 6 7
6 < 𝑤 ⩽ 9 4

9 < 𝑤 ⩽ 12 2
Totals

If the estimated mean is 3 kg find 𝑥.

Weight, 𝒘 (kg) Frequency
0 < 𝑤 ⩽ 2 5
2 < 𝑤 ⩽ 4 14
4 < 𝑤 ⩽ 6 2𝑥 − 11

Totals

① ④

② ⑤

③ ⑥
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Averages from Grouped Frequency Tables

Height, h (cm) Frequency Group 
Midpoint

Estimated Group Value
(Frequency × Midpoint)

110 < h ⩽ 120 4 115

120 < h ⩽ 130 2

130 < h ⩽ 140 4

140 < h ⩽ 150 5

150 < h ⩽ 160 2

Totals Class Total = 

Anne’s tallest friend is 140 cm tall. Her shortest friend is 120 cm tall.
Anne and her four other friends are between these heights.
What is a good estimate of the mean height of Anne’s group of friends?

When we use data that is in groups, we must use 
the midpoint of each group to estimate averages.

The frequency table below shows the height of everyone in Anne’s class.

Height, h (cm) Frequency Group 
Midpoint

Estimated  Group Value
(Frequency × Midpoint)

120 < h ⩽ 130 2
130 < h ⩽ 140 6
140 < h ⩽ 150 4
150 < h ⩽ 160 3

Totals

This table shows data for a different class.
8) Complete the table and find the estimated mean and the group with the median.

Estimated Mean = Group including Median = 

2)  Find the midpoint of each group and complete that column.
3)  Find the total value of each group  (multiply the frequency by the midpoint).
4)  Find the class total by adding all the estimated group values.

Estimated Mean = 
Total data

Total Frequency

5) Use this formula to find the estimated mean.

6)  How many people are in Anne’s class?
7)  How could we describe where the median is?

We can use this data to find an estimated mean.

Estimated Mean = 

Score, s (cm) Frequency

0 < s⩽ 20 7
20 < s⩽ 40 11
40 < s⩽ 60 13

Totals

Mr Higgins collected the data from his Geography test.
9) Complete the table and find the estimated mean and the median group.

Estimated Mean = Group including Median = 

10) The pass mark was 30. How many people do you think passed the test?

11) Complete this grouped frequency table and find an estimate for 
the mean and median.

Score, s (cm) Frequency

0 < s⩽ 30 5
30 < s⩽ 60
60 < s⩽ 90 675

90 < s⩽ 120 420
Totals 25

Estimated Mean = Group including Median = 

1) Which groups are these students in?
Alice is 132 cm tall.         Arjun is 130 cm tall.          Andy is 140 cm tall. 
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Averages and Range Revision 

(a) (b) (c) (d) 

Find the mode and range of the 
set of numbers: 
6, 2,−3,6, 8, 7, 4 

Find the mean and median of 
the set of numbers: 

4.4, 2.7, 8.1,3.6,7.6,4.8 

The mean of the following set 
of numbers is 6.  
7, 5, 9, 𝑥, 2, 2, 5, 7 

Find the value of 𝑥. 
 

Three positive integers have a 
mean of 4 and a range of 7. 

Find the three numbers. 

(e) (f) (g) (h) 

Kai got the following scores in 
his tests: 

9, 13,7, 15, 14,11, 8 
Find the interquartile range. 

In a class of 30 students, the 
mean height of the 12 girls is 

164 cm and the mean height of 
the 18 boys is 166 cm. Find the 
mean height of the whole class. 

The mean of five numbers is 
3.6. The number 6 is added to 
these numbers. Find the mean 

of all six numbers. 

Find the modal number of pets 
from the frequency table. 

 

Number 
of Pets 

Frequency 

0 6 
1 7 
2 5 
3 2 

 

(i) (j) 

The table shows the number of 
goals scored in 40 games. 

 

Number 
of goals Frequency 

0 11 

1 17 

2 8 

3 4 
 

Find 
(a) the median number of goals 
 
 
(b) the mean number of goals 
 
 
(c) the range of the goals 

The table shows the distance in 
km to school for 50 students. 

 

Distance Frequency 

0 < 𝑑 ≤ 5 14 

5 < 𝑑 ≤ 10 20 

10 < 𝑑 ≤ 15 10 

15 < 𝑑 ≤ 20 6 
 

Find 
(a) an estimate of the mean 
distance 
 
 
 
(b) the modal class 
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e 
st

ru
ct

ur
es

m
us

t b
e 

le
ss

th
an

 1
10

m
 ta

ll.

O
ne

 o
f t

he
 

st
ru

ct
ur

es
 m

us
t b

e 
at

 le
as

t 3
 ti

m
es

 a
s 

ta
ll 

as
 s

om
e 

of
 th

e 
ot

he
rs

.

H
ei

gh
t h

 (m
)

Fr
eq

.

10
0 

<
 h

 ≤
 1

20
23

12
0 

<
 h

 ≤
 1

40
16

14
0 

<
 h

 ≤
 1

60
11

16
0 

<
 h

 ≤
 2

00
6

20
0 

<
 h

 ≤
 2

50
6

25
0 

<
 h

 ≤
 3

50
1

K
L

M

N
O

P

Q
R

S

5.
S

ha
de

 th
e 

tru
e 

st
at

em
en

ts
 fo

r t
he

 h
ei

gh
ts

 o
f L

on
do

n'
s 

ta
lle

st
 s

tru
ct

ur
es

.

Lo
nd

on
's

 ta
lle

st
 

st
ru

ct
ur

es
 (2

01
6)

P
ag

e 
2

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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Fr
eq
ue
nc
y 
Ta
bl
es
 
-
av
er
ag
es

A
. A

 s
ur

ve
y 

of
 th

e 
nu

m
be

r o
f p

eo
pl

e 
in

 
ca

rs
 o

n 
a 

pa
rti

cu
la

r r
oa

d.

M
od

e:
   

   
   

   
 M

ea
n:

   
   

   
   

 M
ed

ia
n:

B
. T

he
 n

um
be

r o
f s

w
ee

ts
 in

pa
ck

et
s 

th
at

 
st

at
e 

‘a
ve

ra
ge

 c
on

te
nt

s:
 6

0’
.

M
od

e:
   

   
   

   
  M

ea
n:

   
   

   
   

  M
ed

ia
n:

C
. 3

0 
ch

ild
re

n
w

er
e 

as
ke

d 
ho

w
 m

an
y 

br
ot

he
rs

 a
nd

 s
is

te
rs

 th
ey

 h
av

e.

M
od

e:
   

   
   

   
 M

ea
n:

   
   

   
   

 M
ed

ia
n:

D
. T

he
 w

ei
gh

ts
of

 c
at

s.

M
od

al
 c

la
ss

:  
   

   
   

   
  E

st
im

at
ed

 M
ea

n:
   

   

E.
 T

he
di

st
an

ce
 a

 p
er

so
n 

w
al

ke
d 

ea
ch

 d
ay

 
fo

r 2
4 

da
ys

.
M

od
al

 c
la

ss
:  

   
   

   
  E

st
im

at
ed

 M
ea

n:
   

   
   

   
 

F.
 T

he
 n

um
be

r o
f l

at
e

tra
in

s 
pe

r d
ay

 o
n 

a 
pa

rti
cu

la
r r

ou
te

, r
ec

or
de

d 
ov

er
 3

0 
da

ys
.

M
od

e:
   

   
   

   
 M

ea
n:

   
   

   
   

 M
ed

ia
n:

Pe
op

le
 in

 c
ar

Fr
eq

ue
nc

y

1
17

2
12

3
5

4
3

5
2

Sw
ee

ts
Frequency

Si
bl

in
gs

Fr
eq

ue
nc

y

0
8

1
13

2
__

3
2

La
te

 tr
ai

ns
Fr

eq
ue

nc
y

0
19

1
4

2
__

3
__

4
10.
8

W
ei

gh
t ݓ

(k
g)

Fr
eq

ue
nc

y

3
൏
ݓ
൑
3.
5

3

3.
5
൏
ݓ
൑
4

19

4
൏
ݓ
൑
4.
5

12

4.
5
൏
ݓ
൑
5

2

D
is

ta
nc

e 
(k

m
)

Frequency
R

ou
nd

 a
ns

w
er

s 
to

 2
 s

ig
ni

fic
an

t 
fig

ur
es

 w
he

re
 n

ec
es

sa
ry

.

w
w

w
.M

at
hs

Pa
d.

co
.u

k

1
2

60
2

૜.
૞
൏
࢝
൑
૝

60
60

1
1.

1
1

0
0

3.
9k

g

2.
7k

m
૜
൏
ࢊ
൑
૝
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M
an

ip
ul

at
in

g 
th

e 
Da

ta

Sa
le

s a
re

 re
co

rd
ed

 in
 a

n 
on

lin
e 

Ap
p 

St
or

e.
U

se
 th

is 
da

ta
 to

 c
om

pl
et

e 
th

e 
tw

o 
di

ffe
re

nt
 fr

eq
ue

nc
y 

ta
bl

es
 &

ca
lc

ul
at

e 
a 

m
ea

n 
fr

om
 e

ac
h.

 H
ow

 &
 w

hy
 a

re
 th

e 
m

ea
n 

av
er

ag
es

 d
iff

er
en

t?

Am
ou

nt
 

Sp
en

t, 
£

Fr
eq

ue
nc

y
m

m
 ×

f

2 
<

𝑠
⩽

4
4 

<
𝑠

⩽
6

To
ta

ls

3
3

4
3

4
3

5
4

3
4

3
3

6
3

4
3

5
4

6
3

M
ea

n 
= 

Am
ou

nt
 

Sp
en

t, 
£

Fr
eq

ue
nc

y
m

m
 ×

f

0 
<

𝑠
⩽

3
3 

<
𝑠

⩽
6

To
ta

ls
M

ea
n 

= 

Sp
en

t
0<

𝑠
⩽

2
2<

𝑠
⩽

4
4<

𝑠
⩽

6
6<

𝑠
⩽

8
8 

<
𝑠⩽

10
To

ta
ls

Fr
eq

.

Sp
en

t
0<

𝑠
⩽

5
5<

𝑠
⩽

10
To

ta
ls

Fr
eq

.

A 
m

ob
ile

 g
am

in
g 

co
m

pa
ny

 re
co

rd
s i

n-
ga

m
e 

pu
rc

ha
se

s.
W

hi
ch

 ta
bl

e 
w

ou
ld

 th
e 

co
m

pa
ny

 p
re

fe
r t

o 
sh

ow
 in

ve
st

or
s?

2
1

4
3

1
4

1
5

3
1

6
1

6
4

1
3

1
2

6
1

9
6

2
1

W
hi

ch
 m

ea
n 

is 
m

or
e 

ac
cu

ra
te

? 
W

ha
t a

re
 th

e 
ad

va
nt

ag
es

 &
 d

isa
dv

an
ta

ge
s o

f s
m

al
le

r/
la

rg
er

 ta
bl

es
? 

M
ea

n 
= 

M
ea

n 
= 

M
an

ip
ul

at
in

g 
th

e 
Da

ta

Sa
le

s a
re

 re
co

rd
ed

 in
 a

n 
on

lin
e 

Ap
p 

St
or

e.
U

se
 th

is 
da

ta
 to

 c
om

pl
et

e 
th

e 
tw

o 
di

ffe
re

nt
 fr

eq
ue

nc
y 

ta
bl

es
 &

ca
lc

ul
at

e 
a 

m
ea

n 
fr

om
 e

ac
h.

 H
ow

 &
 w

hy
 a

re
 th

e 
m

ea
n 

av
er

ag
es

 d
iff

er
en

t?

Am
ou

nt
 

Sp
en

t, 
£

Fr
eq

ue
nc

y
m

m
 ×

f

2 
<

𝑠
⩽

4
4 

<
𝑠

⩽
6

To
ta

ls

3
3

4
3

4
3

5
4

3
4

3
3

6
3

4
3

5
4

6
3

M
ea

n 
= 

Am
ou

nt
 

Sp
en

t, 
£

Fr
eq

ue
nc

y
m

m
 ×

f

0 
<

𝑠
⩽

3
3 

<
𝑠

⩽
6

To
ta

ls
M

ea
n 

= 

Sp
en

t
0<

𝑠
⩽

2
2<

𝑠
⩽

4
4<

𝑠
⩽

6
6<

𝑠
⩽

8
8 

<
𝑠⩽

10
To

ta
ls

Fr
eq

.

Sp
en

t
0<

𝑠
⩽

5
5<

𝑠
⩽

10
To

ta
ls

Fr
eq

.

A 
m

ob
ile

 g
am

in
g 

co
m

pa
ny

 re
co

rd
s i

n-
ga

m
e 

pu
rc

ha
se

s.
W

hi
ch

 ta
bl

e 
w

ou
ld

 th
e 

co
m

pa
ny

 p
re

fe
r t

o 
sh

ow
 in

ve
st

or
s?

2
1

4
3

1
4

1
5

3
1

6
1

6
4

1
3

1
2

6
1

9
6

2
1

W
hi

ch
 m

ea
n 

is 
m

or
e 

ac
cu

ra
te

? 
W

ha
t a

re
 th

e 
ad

va
nt

ag
es

 &
 d

isa
dv

an
ta

ge
s o

f s
m

al
le

r/
la

rg
er

 ta
bl

es
? 

M
ea

n 
= 

M
ea

n 
= 



Fluency Practice

Page 84

E
p

p
in

g
to

n
C

lo
th

in
g

 C
o

m
p

a
n

y
 L

td

1 2 3

1 1 19
0

Sp
en

t, 
𝒔,

 $
Fr

eq
ue

nc
y

M
id

po
in

t
FM

0 
<

𝑠
⩽

10
10

 <
𝑠

⩽
20

20
 <

𝑠
⩽

30
30

 <
𝑠

⩽
40

JA
M

 I
T!

 J
EA

N
Z 

 re
co

rd
ed

 h
ow

 m
uc

h 
ea

ch
 c

us
to

m
er

 sp
en

t i
n 

th
ei

r s
ho

p
(r

ou
nd

ed
 to

 th
e 

ne
ar

es
t d

ol
la

r)
.

1 1 29
2 5 29

2 5 49
3 5 49

4 6 49
4 7

5 8
5 8

9
5

1Ke
y

= 
$1

5

By
 lo

ok
in

g 
at

 th
e 

ra
w

 d
at

a,
do

 y
ou

 e
xp

ec
t t

he
 e

st
im

at
ed

 m
ea

n 
to

 b
e 

hi
gh

er
 o

r l
ow

er
 th

an
 th

e 
ac

tu
al

 m
ea

n?
 ① ②

Fi
nd

 th
e 

m
od

e
an

d 
th

e 
ex

ac
t m

ed
ia

n.
Es

tim
at

e 
th

e 
m

ea
n 

us
in

g 
th

e 
fr

eq
ue

nc
y 

ta
bl

e.
 

2 3 4 5 6 7

0 2 0 0 3 00 2 2 2 3 21 2 2 2 3 21 2 5 2 4 21 2 5 2 4 25 4 5 3 4 45 4 5 4 4 45 4 5 4 5 45 6 5 4 5 4

Sp
en

t, 
𝒔,

 $

Th
e 

st
em

 &
 le

af
 d

ia
gr

am
 sh

ow
s s

pe
nd

in
g 

by
 c

us
to

m
er

s o
n 

a 
Sa

tu
rd

ay
.

(R
ou

nd
ed

 to
 th

e 
ne

ar
es

t $
)

6
3Ke

y = 
$6

3

Gr
ou

p 
th

e 
da

ta
 in

to
 a

 fr
eq

ue
nc

y 
ta

bl
e 

to
 e

st
im

at
e

a 
m

ea
n.

U
sin

g 
in

eq
ua

lit
y 

sy
m

bo
ls,

 w
ha

t g
ro

up
s c

ou
ld

 y
ou

 u
se

?

5 7 6 4 6 58 7 7 4 7 5

8 8 8 5 7 5

8 9 8 5 8 6

8 7 7 5 7 5

8 8 8 5 7 6

8 9 8 5 8 6

9 5 79 9 5 6

9 89

Ho
w

 m
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h 
la

rg
er

 (%
) i

s
th

e 
m
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n 
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ou
nt

 sp
en

t?

E
p

p
in

g
to

n
C

lo
th

in
g

 C
o

m
p

a
n

y
 L

td

1 2 3

1 1 19
0

Sp
en

t, 
𝒔,

 $
Fr

eq
ue
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y

M
id

po
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t
FM

0 
<

𝑠
⩽

10
10

 <
𝑠

⩽
20

20
 <

𝑠
⩽

30
30

 <
𝑠

⩽
40

JA
M

 I
T!

 J
EA

N
Z 

 re
co

rd
ed

 h
ow

 m
uc

h 
ea

ch
 c

us
to

m
er

 sp
en

t i
n 

th
ei

r s
ho

p
(r

ou
nd

ed
 to

 th
e 

ne
ar

es
t d

ol
la

r)
.

1 1 29
2 5 29

2 5 49
3 5 49

4 6 49
4 7

5 8
5 8

9
5

1Ke
y

= 
$1

5

By
 lo

ok
in

g 
at

 th
e 

ra
w

 d
at

a,
do

 y
ou

 e
xp

ec
t t

he
 e

st
im

at
ed

 m
ea

n 
to

 b
e 

hi
gh

er
 o

r l
ow

er
 th

an
 th

e 
ac

tu
al

 m
ea

n?
 ① ②

Fi
nd

 th
e 

m
od

e
an

d 
th

e 
ex

ac
t m

ed
ia

n.
Es

tim
at

e 
th

e 
m

ea
n 

us
in

g 
th

e 
fr

eq
ue

nc
y 

ta
bl

e.
 

2 3 4 5 6 7

0 2 0 0 3 00 2 2 2 3 21 2 2 2 3 21 2 5 2 4 2

1 2 5 2 4 25 4 5 3 4 45 4 5 4 4 45 4 5 4 5 45 6 5 4 5 4

Sp
en

t, 
𝒔,

 $

Th
e 

st
em
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 le
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 d

ia
gr

am
 sh

ow
s s

pe
nd

in
g 

by
 c

us
to

m
er

s o
n 

a 
Sa

tu
rd

ay
.

(R
ou

nd
ed

 to
 th

e 
ne

ar
es

t $
)

6
3Ke

y = 
$6

3

Gr
ou

p 
th

e 
da

ta
 in

to
 a

 fr
eq

ue
nc

y 
ta

bl
e 

to
 e

st
im

at
e

a 
m

ea
n.

U
sin

g 
in

eq
ua

lit
y 

sy
m

bo
ls,

 w
ha

t g
ro

up
s c

ou
ld

 y
ou

 u
se

?

5 7 6 4 6 58 7 7 4 7 5

8 8 8 5 7 5

8 9 8 5 8 6

8 7 7 5 7 5

8 8 8 5 7 6

8 9 8 5 8 6

9 5 79 9 5 6

9 89
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w

 m
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s
th

e 
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�
   

   
   

   
   
�

!
Ex
pa
nd
ing

	Th
re
e	B

ra
ck
ets
	

Vi
de
o	1
5	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
Ex
pa
nd
	an
d	s
im
pli
fy	

(a
) 	(
x	+
	3)
(x
	+	
2)
(x
	+	
1)
	

(b
)		(
x	+
	2)
(x
	+	
2)
(x
	+	
5)
	

(c)
		(x
	+	
3)
(x
	−	
2)
(x
	+	
1)
	

(d
) 	(
x	−
	1)
(x
	−	
2)
(x
	+	
7)
	

(e
)		(
x	−
	2)
(x
	−	
3)
(x
	−	
4)
	

(f)
			(
x	−
	6)
(x
	+	
1)
(x
	−	
2)
	

(g
) 	(
2x
	+	
1)
(x
	+	
3)
(x
	+	
1)
	
(h
)		(
3x
	−	
2)
(x
	+	
5)
(x
	−	
1)
	
(i)
			(
5x
	+	
3)
(x
	−	
1)
(x
	+	
2)
	

(j)
	x(
x	−
	3)
(2
x	+
	5)
		

(k
)		(
3x
	+	
5)
(3
x	+
	2)
(x
	−	
10
)	

Qu
es
tio
n	2

:	
Ex
pa
nd
	an
d	s
im
pli
fy	

(a
) 	(
x	+
	2)
³	

	
	

(b
)		(
x	+
	5)
³	

	
	

(c)
		(x
	−	
3)
³	

(d
) 	(
x	−
	5)
³	

	
	

(e
)		(
x	+
	1)
(x
	+	
3)
²	

	
(f)
		(x
	−	
5)
(x
	−	
4)
²	

(g
) 	(
2x
	+	
3)
³	
	

	
(h
)		(
4	−

	x)
³	

	
	

(i)
		(5

	−	
2x
)³	

(j)
		(x
	+	
2)
(3
	−	
x)
²	

	
(k
)		x
(x
	+	
6)
²	

Qu
es
tio
n	3

:	
Ex
pa
nd
	an
d	s
im
pli
fy	

(a
)		(
3x
	+	
2)
(x
	+	
1)
(x
	+	
5)
	+	
(x
	+	
3)
³		
				
				
				
				
				
				
				
				
(b
)		(
2x
	−	
3)
³	−
	(x
	−	
4)
³	

� Qu
es
tio
n	1

:			
	Gi
ve
n		
	(x
	+	
3)
(x
	+	
a)
(x
	+	
7)
	=	
x³
	+	
15
x²
	+	
71
x	+
	10

5,	
		Ri
nd
	a.
	

Qu
es
tio
n	2

:	
Gi
ve
n		
	(a
x	+
	1)
(x
	−	
3)
(x
	+	
b)
	=	
2x
³	−
	3x
²	−
	8x
	−	
3,	
		Ri
nd
	a	
an
d	b

.	
	 Qu
es
tio
n	3

:	
Gi
ve
n		
		(x
	+	
a)
²(x
	−	
2)
	=	
x³
	+	
bx
²	+
	12

x	−
	72

,			
Rin
d	a
	an
d	b

	
				
				
				
			

�

Ex
am

ple
s

W
or
ko
ut

Ap
ply

An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re

Cli
ck
	he
re

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

Sc
an
	he
re

Sc
an
	he
re
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Ex
p

an
d

in
g

 H
ar

d
er

 B
ra

ck
et

s 

Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 

𝑥(
𝑥ଶ

+
4𝑥

+
2)

 
(b

) 
(𝑥

+
2)

(𝑥
ଶ

+
𝑥

+
1)

 

(c
) 

( 𝑥
−

1)
( 𝑥

ଶ
−

𝑥
−

1)
 

(d
) 

( 3
𝑥

−
2)

( 𝑥
ଶ

−
𝑥

−
1)

 

(e
) 

( 2
𝑥 

–1
)(

2𝑥
ଶ

−
3𝑥

+
5)

 

(f
) 

( 2
𝑥

+
3)

( 𝑥
ଶ

−
6𝑥

−
3)

 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 

𝑥(
𝑥

+
1)

(𝑥
+

2)
 

(b
) 

( 𝑥
+

1)
( 𝑥

+
2)

(𝑥
+

3)
 

(c
) 

( 𝑥
+

4)
( 𝑥

−
1)

(𝑥
+

1)
 

(d
) 

( 𝑥
−

2)
( 𝑥

−
3)

(𝑥
+

1)
 

(e
) 

( 𝑥
+

1)
( 2

𝑥
+

1)
(𝑥

+
2)

 

(f
) 

( 2
𝑥

+
1)

( 𝑥
−

3)
(3

𝑥
−

1)
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 

( 𝑥
+

2)
(𝑥

+
1)

ଶ  

(b
) 

( 𝑥
+

2)
(2

𝑥
−

1)
ଶ  

 

(c
) 

( 2
𝑥

+
3)

(𝑥
−

2)
ଶ  

 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 

(𝑥
+

1)
ଷ  

(b
) 

(2
𝑥

−
1)

ଷ  
 

(c
) 

(3
𝑥

+
2)

ଷ  

  

Ex
p

an
d

in
g

 H
ar

d
er

 B
ra

ck
et

s 

Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 

𝑥(
𝑥ଶ

+
4𝑥

+
2)

 
(b

) 
(𝑥

+
2)

(𝑥
ଶ

+
𝑥

+
1)

 

(c
) 

( 𝑥
−

1)
( 𝑥

ଶ
−

𝑥
−

1)
 

(d
) 

( 3
𝑥

−
2)

( 𝑥
ଶ

−
𝑥

−
1)

 

(e
) 

( 2
𝑥 

–1
)(

2𝑥
ଶ

−
3𝑥

+
5)

 

(f
) 

( 2
𝑥

+
3)

( 𝑥
ଶ

−
6𝑥

−
3)

 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 

𝑥(
𝑥

+
1)

(𝑥
+

2)
 

(b
) 

( 𝑥
+

1)
( 𝑥

+
2)

(𝑥
+

3)
 

(c
) 

( 𝑥
+

4)
( 𝑥

−
1)

(𝑥
+

1)
 

(d
) 

( 𝑥
−

2)
( 𝑥

−
3)

(𝑥
+

1)
 

(e
) 

( 𝑥
+

1)
( 2

𝑥
+

1)
(𝑥

+
2)

 

(f
) 

( 2
𝑥

+
1)

( 𝑥
−

3)
(3

𝑥
−

1)
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 

( 𝑥
+

2)
(𝑥

+
1)

ଶ  

(b
) 

( 𝑥
+

2)
(2

𝑥
−

1)
ଶ  

 

(c
) 

( 2
𝑥

+
3)

(𝑥
−

2)
ଶ  

 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 

(𝑥
+

1)
ଷ  

(b
) 

(2
𝑥

−
1)

ଷ  
 

(c
) 

(3
𝑥

+
2)

ଷ  
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Ex
p

an
d

in
g

 H
ar

d
er

 B
ra

ck
et

s 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

: 

(a
) 
( 2
𝑥
+
𝑦)
( 𝑥

−
𝑦)

 

(b
) 
( 𝑥

−
3𝑦

)(
2𝑥

−
𝑦)

 

(c
) 
( 4
𝑎
+
3𝑏

)(
2𝑎

+
𝑏)

 

(d
) 
( 2
𝑥
−
𝑦)
( 𝑥

+
5𝑦

)  

(e
) 
(3
𝑏
+
2𝑐
)ଶ

 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 
( 𝑥

+
𝑦)
( 𝑥

+
𝑦
+
1)

 

(b
) 
( 2
𝑎
+
𝑏
+
3𝑐
)(
𝑎
−
𝑏)

 

(c
) 
( 5
𝑥
−
𝑦)
( 5

−
2𝑥

+
𝑦)

 

(d
) 
( 𝑎

−
2𝑏

−
𝑐)
( 2
𝑏
+
3𝑐
)  

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 
𝑥𝑦
(𝑥

+
𝑦)
(𝑥

+
2𝑦

) 

(b
) 
𝑎𝑥
(𝑥

+
𝑎)
(𝑥

−
𝑏)

 

(c
) 
2𝑎
𝑏(
2𝑎

−
𝑏)
(2
𝑏
−
𝑎)

 

(d
) 
𝑥𝑦
(3
𝑥
+
2𝑦

)ଶ
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 
(𝑥

+
𝑦)
(𝑥

+
2𝑦

)(
𝑥
+
3𝑦

) 

(b
) 
(𝑎

+
𝑏)
(𝑏

+
𝑐)
(𝑐

+
𝑎)

 

(c
) 
(2
𝑥
+
𝑦)
(𝑥

−
3𝑦

)(
𝑦
−
𝑥)

 

(d
) 
(𝑎

−
𝑏)
(3
𝑎
+
2𝑏
)ଶ

 

(e
) 
( 𝑎

−
2𝑏

)ଶ
(5
𝑎
+
𝑏)

 

(f
) 
(𝑥

+
2𝑦

)ଷ
 

(g
) 
(𝑎

−
4𝑏
)ଷ

 

  

Ex
p

an
d

in
g

 H
ar

d
er

 B
ra

ck
et

s 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

: 

(a
) 
( 2
𝑥
+
𝑦)
( 𝑥

−
𝑦)

 

(b
) 
( 𝑥

−
3𝑦

)(
2𝑥

−
𝑦)

 

(c
) 
( 4
𝑎
+
3𝑏

)(
2𝑎

+
𝑏)

 

(d
) 
( 2
𝑥
−
𝑦)
( 𝑥

+
5𝑦

)  

(e
) 
(3
𝑏
+
2𝑐
)ଶ

 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 
( 𝑥

+
𝑦)
( 𝑥

+
𝑦
+
1)

 

(b
) 
( 2
𝑎
+
𝑏
+
3𝑐
)(
𝑎
−
𝑏)

 

(c
) 
( 5
𝑥
−
𝑦)
( 5

−
2𝑥

+
𝑦)

 

(d
) 
( 𝑎

−
2𝑏

−
𝑐)
( 2
𝑏
+
3𝑐
)  

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 
𝑥𝑦
(𝑥

+
𝑦)
(𝑥

+
2𝑦

) 

(b
) 
𝑎𝑥
(𝑥

+
𝑎)
(𝑥

−
𝑏)

 

(c
) 
2𝑎
𝑏(
2𝑎

−
𝑏)
(2
𝑏
−
𝑎)

 

(d
) 
𝑥𝑦
(3
𝑥
+
2𝑦

)ଶ
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
: 

(a
) 
(𝑥

+
𝑦)
(𝑥

+
2𝑦

)(
𝑥
+
3𝑦

) 

(b
) 
(𝑎

+
𝑏)
(𝑏

+
𝑐)
(𝑐

+
𝑎)

 

(c
) 
(2
𝑥
+
𝑦)
(𝑥

−
3𝑦

)(
𝑦
−
𝑥)

 

(d
) 
(𝑎

−
𝑏)
(3
𝑎
+
2𝑏
)ଶ

 

(e
) 
( 𝑎

−
2𝑏

)ଶ
(5
𝑎
+
𝑏)

 

(f
) 
(𝑥

+
2𝑦

)ଷ
 

(g
) 
(𝑎

−
4𝑏
)ଷ
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TRIPLE BRACKETS 
EXPANDING

NO CALCULATOR 
Ref: G233.1R1 

 

© 2018 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1 Expand and simplify 

x(x + 2)(x + 3)  
 

A2 Expand and simplify 

(x + 1)(x + 3)(x – 4)  
 

A3 Expand and simplify 

(x + 3)(x – 4)(x – 2)  
 

B1 Expand and simplify 

(x + 4)3 

B2 Expand and simplify 

(x + 5)2(x + 3)  

 

B3 Expand and simplify 

(x – 3)(x – 1)2 
 
 

C1 Expand and simplify 

(2x + 1)(x + 2)(x + 3)  
 

C2 Expand and simplify 

(3x – 1)(x + 3)(x – 3)  
 

C3 Expand and simplify 

(2x – 3)2(4 – x)  
 

D1 If 

(x + k)2(x + 2) = x3 + 14x2 + 60x + 72 
Find the value of k. 

D2 If 

(x + p)(x + q)(x + 5) = x3 + 8x2 – 3x – 90 

Find the values of p and q.  

 

D3 If 

(ax + b)2(x + c) = 4x3 + dx2 – 55x – 100 

Find the values of the integers a, b, c and d.  
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Expanding Brackets Revision 

(a) (b) (c) (d) 

Expand 7(𝑥 − 3) Expand 𝑥(5 + 2𝑥) Expand 5𝑦(3𝑦 − 1) Expand −6(2𝑥 + 3) 

(e) (f) (g) (h) 

Expand 𝑥ଶ(9 − 2𝑥) Expand and simplify 
 5(𝑥 + 3) + 2(𝑥 − 4) 

Expand and simplify 
 4(2𝑥 − 3) − 2(𝑥 − 1) 

Expand and simplify 
 7 − 3(4𝑥 − 1) 

(i) (j) (k) (l) 

Expand and simplify 
(𝑥 + 3)(𝑥 + 7) 

Expand and simplify 
(𝑥 − 5)(𝑥 + 1) 

Expand and simplify 
(𝑦 − 8)(𝑦 − 7) 

Expand and simplify 
(5𝑥 + 1)(𝑥 − 4) 

(m) (n) (o) (p) 

Expand and simplify 
(2𝑥 − 3𝑦)(𝑥 − 2𝑦) 

Expand and simplify 
(𝑥 + 3)ଷ 

Expand and simplify 
(2𝑥 + 3)(𝑥 − 1)(𝑥 + 5) 

(3𝑥 − 1)(𝑥 + 𝑎)ଶ 
≡ 3𝑥ଷ − 19𝑥ଶ + 𝑏𝑥 − 9 

Find the values of 𝑎 and 𝑏. 
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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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Solving Quadratics by factorising 
 Predict what you think the answer will be and then work it out.  

A  B  C 

  

 
1) (" + 2)(" − 3) = 0 

 
1) "! − " − 6 = 0 

 
1) 2"! − 8" + 6 = 0 

  

  
2) (" − 3)(" + 2) = 0 

 
2) "! + " − 6 = 0 

 
2) 2"! − 7" + 6 = 0 

  

 
3) (" + 3)(" − 2) = 0 

 
3) (" + 1)(" − 6) = 0 

 
3) 4"! − 10" + 6 = 0 

  

 
4) (" − 3)(" − 2) = 0 

 
4) "! + " − 20 = 0 

 
4) 2"! − 5" + 3 = 0 

  

 
5) (" − 3)(2" − 2) = 0 

 
5) "! − " − 20 = 0 

 
5) "! − 10" + 7 = 0 

  

 
6) (2" − 3)(" − 2) = 0 

 
6) (" − 1)(" − 20) = 0 

 
6) 6"! − 10" + 4 = 0 

  

 
7) (2" − 3)(2" − 2) = 0 

 
7) (2" − 1)(2" − 20) = 0 

 
7) 3"! − 5" + 2 = 0 

  

 
8) (3" − 2)(2" − 2) = 0 

 
8) "! − 5" + 6 = 0 

 
8) "! − 3" − 4 = 0 

  

 
9) (3" + 2)(2" − 2) = 0 

 
9)  "! − 7" + 6 = 0 

 
9) 6"! − 2" − 4 = 0 

  

 
10) 

012 " + 21 (2" − 2) = 0 

 
10) "! + 7" + 6 = 0 

 
10) 12"! − 36" − 48 = 0 
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S
ol

vi
n

g
 Q

u
ad

ra
ti

cs
 b

y 
Fa

ct
or

is
in

g
 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

( 𝑥
−
4)
( 𝑥

−
1)

=
0 

(b
) 

( 𝑥
−
4)
( 𝑥

+
1)

=
0 

(c
) 

( 𝑥
+
4)
( 𝑥

+
1)

=
0 

(d
) 

( 𝑥
+
4)
( 𝑥

−
6)

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

𝑥ଶ
+
5𝑥

+
4
=
0 

(b
) 

𝑥ଶ
+
5𝑥

+
6
=
0 

(c
) 

𝑥ଶ
+
7𝑥

+
6
=
0 

(d
) 

𝑥ଶ
+
10
𝑥
+
16

=
0 

(e
) 

𝑥ଶ
+
10
𝑥
+
21

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

𝑥ଶ
−
7𝑥

+
6
=
0 

(b
) 

𝑥ଶ
−
6𝑥

+
8
=
0 

(c
) 

𝑥ଶ
−
9𝑥

+
8
=
0 

(d
) 

𝑥ଶ
−
9𝑥

+
18

=
0 

(e
) 

𝑥ଶ
−
11
𝑥
+
18

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

𝑥ଶ
+
3𝑥

−
4
=
0 

(b
) 

𝑥ଶ
+
5𝑥

−
6
=
0 

(c
) 

𝑥ଶ
+
𝑥
−
6
=
0 

(d
) 

𝑥ଶ
−
2𝑥

−
8
=
0 

(e
) 

𝑥ଶ
−
6𝑥

−
16

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

.  

(a
) 

𝑥ଶ
=
24

+
2𝑥

 

(b
) 

30
+
𝑥ଶ

=
13
𝑥 

(c
) 

𝑥ଶ
+
9
=
6𝑥

 
(d

) 
44

=
𝑥ଶ

−
7𝑥

 
(e

) 
𝑥ଶ

−
𝑥
=
72

 

(f
) 

( 𝑥
+
1)
( 𝑥

−
2)

=
4 

S
ol

vi
n

g
 Q

u
ad

ra
ti

cs
 b

y 
Fa

ct
or

is
in

g
 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

( 𝑥
−
4)
( 𝑥

−
1)

=
0 

(b
) 

( 𝑥
−
4)
( 𝑥

+
1)

=
0 

(c
) 

( 𝑥
+
4)
( 𝑥

+
1)

=
0 

(d
) 

( 𝑥
+
4)
( 𝑥

−
6)

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

𝑥ଶ
+
5𝑥

+
4
=
0 

(b
) 

𝑥ଶ
+
5𝑥

+
6
=
0 

(c
) 

𝑥ଶ
+
7𝑥

+
6
=
0 

(d
) 

𝑥ଶ
+
10
𝑥
+
16

=
0 

(e
) 

𝑥ଶ
+
10
𝑥
+
21

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

𝑥ଶ
−
7𝑥

+
6
=
0 

(b
) 

𝑥ଶ
−
6𝑥

+
8
=
0 

(c
) 

𝑥ଶ
−
9𝑥

+
8
=
0 

(d
) 

𝑥ଶ
−
9𝑥

+
18

=
0 

(e
) 

𝑥ଶ
−
11
𝑥
+
18

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

𝑥ଶ
+
3𝑥

−
4
=
0 

(b
) 

𝑥ଶ
+
5𝑥

−
6
=
0 

(c
) 

𝑥ଶ
+
𝑥
−
6
=
0 

(d
) 

𝑥ଶ
−
2𝑥

−
8
=
0 

(e
) 

𝑥ଶ
−
6𝑥

−
16

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

.  

(a
) 

𝑥ଶ
=
24

+
2𝑥

 

(b
) 

30
+
𝑥ଶ

=
13
𝑥 

(c
) 

𝑥ଶ
+
9
=
6𝑥

 
(d

) 
44

=
𝑥ଶ

−
7𝑥

 
(e

) 
𝑥ଶ

−
𝑥
=
72

 

(f
) 

( 𝑥
+
1)
( 𝑥

−
2)

=
4 
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S
ol

vi
n

g
 H

ar
d

er
 Q

u
ad

ra
ti

c 
Eq

u
at

io
n

s 
 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

2𝑥
ଶ
+
11
𝑥
+
5
=
0 

(b
) 

2𝑥
ଶ
+
5𝑥

−
3
=
0 

(c
) 

3𝑥
ଶ
−
7𝑥

+
2
=
0 

(d
) 

2𝑥
ଶ
+
𝑥
−
15

=
0 

(e
) 

2𝑥
ଶ
−
3𝑥

−
5
=
0 

(f
) 

2𝑥
ଶ
+
5𝑥

+
3
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

.  

(a
) 

𝑥ଶ
−
5𝑥

=
0 

(b
) 

𝑥ଶ
+
7𝑥

=
0 

(c
) 

2𝑥
ଶ
+
14
𝑥
=
0 

(d
) 

2𝑥
ଶ
−
7𝑥

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

𝑥ଶ
−
25

=
0 

(b
) 

𝑥ଶ
−
14
4
=
0 

(c
) 

2𝑥
ଶ
−
32

=
0 

(d
) 

5𝑥
ଶ
−
45

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

.  

(a
) 

𝑥ଶ
=
24

+
2𝑥

 

(b
) 

30
+
𝑥ଶ

=
13
𝑥 

(c
) 

2𝑥
ଶ
=
3
−
𝑥 

(d
) 

7𝑥
ଶ
+
13
𝑥
=
10

−
20
𝑥 

(e
) 

15
+
2𝑥

=
2𝑥

ଶ
+
3𝑥

 

(f
) 

𝑥ଶ
+
5𝑥

+
56

=
20
𝑥 

    

S
ol

vi
n

g
 H

ar
d

er
 Q

u
ad

ra
ti

c 
Eq

u
at

io
n

s 
 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

2𝑥
ଶ
+
11
𝑥
+
5
=
0 

(b
) 

2𝑥
ଶ
+
5𝑥

−
3
=
0 

(c
) 

3𝑥
ଶ
−
7𝑥

+
2
=
0 

(d
) 

2𝑥
ଶ
+
𝑥
−
15

=
0 

(e
) 

2𝑥
ଶ
−
3𝑥

−
5
=
0 

(f
) 

2𝑥
ଶ
+
5𝑥

+
3
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

.  

(a
) 

𝑥ଶ
−
5𝑥

=
0 

(b
) 

𝑥ଶ
+
7𝑥

=
0 

(c
) 

2𝑥
ଶ
+
14
𝑥
=
0 

(d
) 

2𝑥
ଶ
−
7𝑥

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

. 

(a
) 

𝑥ଶ
−
25

=
0 

(b
) 

𝑥ଶ
−
14
4
=
0 

(c
) 

2𝑥
ଶ
−
32

=
0 

(d
) 

5𝑥
ଶ
−
45

=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

.  

(a
) 

𝑥ଶ
=
24

+
2𝑥

 

(b
) 

30
+
𝑥ଶ

=
13
𝑥 

(c
) 

2𝑥
ଶ
=
3
−
𝑥 

(d
) 

7𝑥
ଶ
+
13
𝑥
=
10

−
20
𝑥 

(e
) 

15
+
2𝑥

=
2𝑥

ଶ
+
3𝑥

 

(f
) 

𝑥ଶ
+
5𝑥

+
56

=
20
𝑥 
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S
ol

vi
n

g
 Q

u
ad

ra
ti

c 
Eq

u
at

io
n

s 
W

h
ic

h
 

R
eq

u
ir

e 
R

ea
rr

an
g

em
en

t 

 S
ol

ve
 b

y 
fa

ct
or

is
at

io
n:

 

(a
) 

𝑥ଶ
+

4𝑥
=

5 
(b

) 
12

=
𝑥ଶ

−
4𝑥

 

(c
) 

𝑥
=

𝑥ଶ
−

20
 

(d
) 

𝑥ଶ
=

6𝑥
−

8 
(e

) 
9𝑥

=
22

−
𝑥ଶ  

 S
ol

ve
 b

y 
fa

ct
or

is
at

io
n:

 

(a
) 

𝑥ଶ
+

4𝑥
=

2𝑥
+

15
 

(b
) 

11
+

𝑥ଶ
+

3𝑥
=

5
−

2𝑥
 

(c
) 

7
−

4𝑥
=

𝑥ଶ
−

10
𝑥 

(d
) 

2𝑥
ଶ

+
30

=
𝑥ଶ

+
13

𝑥 
(e

) 
4

+
5𝑥

−
𝑥ଶ

=
34

−
6𝑥

 
 S
ol

ve
 b

y 
fa

ct
or

is
at

io
n:

 

(a
) 

𝑥(
𝑥

−
5)

=
14

 

(b
) 

25
+

𝑥
=

𝑥(
𝑥

+
1)

 

(c
) 

3(
𝑥

+
4)

=
𝑥ଶ

+
2𝑥

 

(d
) 

𝑥(
𝑥

−
1)

=
5(

𝑥
+

2)
+

6 
(e

) 
( 𝑥

+
2)

( 𝑥
−

3)
=

5𝑥
+

12
 

 (a
) 

G
iv

en
 t

ha
t 

th
e 

ar
ea

 o
f 
th

e 
re

ct
an

gl
e 

is
 

65
 𝑐

𝑚
ଶ ,

 f
or

m
 a

 
qu

ad
ra

tic
 

eq
ua

tio
n 

an
d 

so
lv

e 
it 

to
 f
in

d 
𝑥.

  

 (b
) 

G
iv

en
 t

ha
t 

th
e 

ar
ea

 o
f 
th

e 
co

m
po

un
d 

sh
ap

e 
is

 4
5 

𝑐𝑚
ଶ ,

 f
or

m
 

a 
qu

ad
ra

tic
 

eq
ua

tio
n 

an
d 

so
lv

e 
it 

to
 f
in

d 
𝑥.

  

  

S
ol

vi
n

g
 Q

u
ad

ra
ti

c 
Eq

u
at

io
n

s 
W

h
ic

h
 

R
eq

u
ir

e 
R

ea
rr

an
g

em
en

t 

 S
ol

ve
 b

y 
fa

ct
or

is
at

io
n:

 

(a
) 

𝑥ଶ
+

4𝑥
=

5 
(b

) 
12

=
𝑥ଶ

−
4𝑥

 

(c
) 

𝑥
=

𝑥ଶ
−

20
 

(d
) 

𝑥ଶ
=

6𝑥
−

8 
(e

) 
9𝑥

=
22

−
𝑥ଶ  

 S
ol

ve
 b

y 
fa

ct
or

is
at

io
n:

 

(a
) 

𝑥ଶ
+

4𝑥
=

2𝑥
+

15
 

(b
) 

11
+

𝑥ଶ
+

3𝑥
=

5
−

2𝑥
 

(c
) 

7
−

4𝑥
=

𝑥ଶ
−

10
𝑥 

(d
) 

2𝑥
ଶ

+
30

=
𝑥ଶ

+
13

𝑥 
(e

) 
4

+
5𝑥

−
𝑥ଶ

=
34

−
6𝑥

 
 S
ol

ve
 b

y 
fa

ct
or

is
at

io
n:

 

(a
) 

𝑥(
𝑥

−
5)

=
14

 

(b
) 

25
+

𝑥
=

𝑥(
𝑥

+
1)

 

(c
) 

3(
𝑥

+
4)

=
𝑥ଶ

+
2𝑥

 

(d
) 

𝑥(
𝑥

−
1)

=
5(

𝑥
+

2)
+

6 
(e

) 
( 𝑥

+
2)

( 𝑥
−

3)
=

5𝑥
+

12
 

 (a
) 

G
iv

en
 t

ha
t 

th
e 

ar
ea

 o
f 
th

e 
re

ct
an

gl
e 

is
 

65
 𝑐

𝑚
ଶ ,

 f
or

m
 a

 
qu

ad
ra

tic
 

eq
ua

tio
n 

an
d 

so
lv

e 
it 

to
 f
in

d 
𝑥.

  

 (b
) 

G
iv

en
 t

ha
t 

th
e 

ar
ea

 o
f 
th

e 
co

m
po

un
d 

sh
ap

e 
is

 4
5 

𝑐𝑚
ଶ ,

 f
or

m
 

a 
qu

ad
ra

tic
 

eq
ua

tio
n 

an
d 

so
lv

e 
it 

to
 f
in

d 
𝑥.
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 Solving from Factorised Form

1

2

3

4

5

6

7

8

9

10

11

12

13

14

startingpointsmaths.com

Write the solution to each equation:

x3 = 8

(x − 5)(x + 4) = 0

x2 = 16

x(x − 5)(x + 4) = 0

3(x − 5)(x + 4) = 0

3x(x − 5)(x + 4) = 0

(4x + 1)(2x − 6) = 0

x(4x + 1)(2x − 6) = 0

5(4x + 1)(2x − 6) = 0

5x(4x + 1)(2x − 6) = 0

(x − 2)2 = 0

3(x − 2)2 = 0

3(4x − 5)(x − 2)2 = 0

3x2(4x − 5)(x − 2)2 = 0
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Solving Quadratic Equations Problems 

(a) (b) (c) 
 

 
 

(i) Show that 𝑥ଶ − 2𝑥 − 24 = 0 
 
 
 
 
(ii) Hence find the length and width of the  
rectangle. 

 

 
(i) Show that 𝑥ଶ + 4𝑥 − 45 = 0 
 
 
 
 
(ii) Hence find the width and height of the 
triangle. 

 

 
 

(i) Show that 𝑥ଶ + 5𝑥 − 36 = 0 
 
 
 
 
(ii) Hence find the dimensions of the 
cuboid. 

(d) (e) (f) 

Find the value of 𝑥 and hence the 
dimensions of the trapezium. Show clear 
algebraic working. 

 

Find the value of 𝑥 and hence the 
dimensions of the compound shape. Show 
clear algebraic working. 

 

Find the value of 𝑥 and hence the 
dimensions of the cuboid. Show clear 
algebraic working. 
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Solving Harder Quadratic Equations in Context 

(a) (b) 

The shape shown has an area of 13 𝑐𝑚ଶ. 
All lengths on the diagram are in cm.  

(i) Show that 5𝑥ଶ + 3𝑥 − 14 = 0 
 
 
 
 
 
 
(ii) Hence, find the value of 𝑥 and the dimensions of the shape. 

The cylinder shown has a total surface area 
of 78𝜋 𝑐𝑚ଶ. All lengths on the diagram are 
in centimetres. 

(i) Show that 4𝑥ଶ − 𝑥 − 39 = 0 
 
 
 
 
 
 
(ii) Hence, find the value of 𝑥 and the height of the cylinder. 

(c) (d) 

The trapezium shown has an area of 
30 𝑐𝑚ଶ. All lengths on the diagram are in 

centimetres. 
(i) Show that 6𝑥ଶ + 5𝑥 − 34 = 0 
 
 
 
 
 
 
(ii) Hence, find the value of 𝑥 and the dimensions of the 
trapezium. 

 
 

A right-angled triangle has sides of 
lengths (𝑥 + 1) 𝑐𝑚, (3𝑥 − 2) 𝑐𝑚 and 

(4𝑥 − 3) 𝑐𝑚 as shown.  

(i) Show that 3𝑥ଶ − 7𝑥 + 2 = 0 
 
 
 
 
 
(ii) Hence find the value of 𝑥 and the length of the hypotenuse. 
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Forming & Solving Quadratic Equations

Area = 
64 cm2

𝑥

Form an equation in terms of 𝑥.
Solve to find possible values of 𝑥.

2𝑥

Area = 
98 cm2

𝑥

A rectangle has a width of 𝑥.
The rectangle’s length is twice its width.

The area of the rectangle is 98 cm2.
Form & solve an equation to find 𝑥.

Can we have a rectangle with
negative side lengths?

𝑥 + 2

Area = 
35 cm2

𝑥

The length of this rectangle is 
2 cm longer than its width.

We can form & solve an equation to find 𝑥.

𝑥 𝑥 + 2 = 35

𝑥2 + 2𝑥 = 35

𝑥2 + 2𝑥 − 35 = 0

Factorise the expression into two brackets to 
find 2 possible values for 𝑥.

Which value of 𝑥 makes sense in real-life?

𝑥 + 6
Area = 
27 cm2

𝑥

Form & solve equations to 
find the dimensions of these rectangles.

Which value for 𝑥 would we use in real life?

𝑥 + 4

Area = 
60 cm2

𝑥

𝑥 + 5

Area = 
56 m2

𝑥

A square is extended by 5 metres on one side and
4 metres on another to make a rectangle with

an area of 56 m2.

𝑥

𝑥 + 4

(𝑥 + 4) 𝑥 + 5 = 56

Expand this, then create 
an equation you can factorise & solve.

If we think about the original square, 
which value for 𝑥 makes sense? 

𝑥 + 4
Area = 
54 m2𝑥 + 1 𝑥 + 3

Area = 
110 m2𝑥 + 2

Find the values of 𝑥 for these rectangles.
Which value makes sense in real-life?

𝑥 + 10
Area = 
128 m2

𝑥 + 2

𝑥 + 5
Area = 36 m2𝑥 − 4

A 432 m2  field has a length triple its width.
Form then solve an equation to find 𝑥

& calculate the length of the field.

𝑥
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� � Qu
es
tio
n	1

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		(
x	−
	1)
(x
	−	
3)
	=	
0		

	
(b
)		(
y	−
	4)
(y
	−	
9)
	=	
0	

	
(c)
		(m

	+	
1)
(m
	+	
6)
	=	
0	

(d
)		(
x	−
	3)
(x
	+	
2)
	=	
0	

	
(e
)		(
t	+
	7)
(t	
−	3

)	=
	0	
	

	
(f)
		(k

	−	
10
)(k
	+	
9)
	=	
0	

(g
)		(
w	
+	5

)(w
	+	
11
)	=
	0	

	
(h
)		(
y	−
	8)
(y
	−	
2)
	=	
0	

	
(i)
		(x
	+	
3)
(x
	−	
9)
	=	
0	

Qu
es
tio
n	2

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)			
x²
	+	
6x
	+	
8	=

	0	
	

	
(b
)		x
²	+
	7x
	+	
12
	=	
0	
	

	
(c)
		y
²	+
	7y
	+	
10
	=	
0	

(d
)		y

²	+
	3y
	−	
4	=

	0	
	

	
(e
)		x
²	−
	2x
	−	
8	=

	0	
	

	
(f)
		m
²	−
	7m

	+	
12
	=	
0	

(g
)		y

²	−
	10

y	+
	25

	=	
0	

	
(h
)		y

²	−
	4y
	−	
45
	=	
0	
	

	
(i)
		x
²	−
	x	
−	5

6	=
	0	

(j)
		y
²	+
	10

y	+
	24

	=	
0		

	
(k
)		x
²	+
	9x
	+	
18
	=	
0	
	

	
(l)
		x
²	+
	23

x	+
	22

	=	
0	

(m
)		y

²	−
	13

y	+
	22

	=	
0	

	
(n
)		x
²	+
	x	
−	1

2	=
	0	

	
	

(o
)		m

²	−
	6m

	−	
27
	=	
0	

(p
)		x
²	−
	11

x	+
	18

	=	
0	

	
(q
)		y

²	−
	14

y	+
	48

	=	
0	

	
(r)
		x
²	−
	15

x	+
	56

	=	
0	

(s)
		m
²	−
	m
	−	
56
	=	
0	
	

	
(t)
		y
²	+
	22

y	+
	96

	=	
0		

	
(u
)		k

²	−
	18

k	−
	88

	=	
0	

(v
)		x
²	−
	38

x	+
	72

	=	
0		

	
(w
)		x
²	+
	14

x	−
	51

	=	
0	

	
(x
)		y

²	+
	32

y	+
	24

0	=
	0	

(y
)		g
²	−
	12

g	−
	64

	=	
0	

	
(z)
		y
²	+
	22

y	+
	12

1	=
	0	

Qu
es
tio
n	3

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		(
y	−
	5)
(y
	+	
5)
	=	
0	

	
(b
)		(
x	+
	2)
(x
	−	
2)
	=	
0	

	
(c)
		(m

	−	
9)
(m
	+	
9	)
	=	
0	

Qu
es
tio
n	4

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		x
²	−
	9	
=	0

		
	

	
(b
)		y

²	−
	10

0	=
	0	

	
	

(c)
		w
²	−
	1	
=	0

	

(d
)		k

²	−
	14

4	=
	0	

	
	

(e
)		x
²	−
	64

	=	
0	

	
	

(f)
		c
²	−
	0.
25
	=	
0	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii



Fluency Practice

Page 155

�
   

   
   

   
   
�
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So
lvi
ng
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ati
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:	F
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	1	
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	on
	w
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.co
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Qu
es
tio
n	5

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		x
²	+
	2x
	=	
−1
	

	
	

(b
)		y

²	+
	8y
	+	
10
	=	
3	
	

	
(c)
		x
²	=
	7x
	−	
12
	

(d
)		y

²	+
	6y
	+	
15
	=	
3	−

	7y
	

	
(e
)		x
²	−
	x	
−	8

	=	
2x
	+	
2	

	
(f)
		2
x²
	−	
14
x	+
	49

	=	
x²
	

(g
)		−

2x
²	+
	x	
−	1

	=	
−x
²	−
	5x
	+	
8	

(h
)		1

1x
²	−
	10

5	=
	10

x²
	+	
x	+
	10

5	

Qu
es
tio
n	6

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

� Qu
es
tio
n	1

:	
Al
ex
	is
	w
	ye
ar
s	o
ld.
	

	
	

Hi
s	s
ist
er
	Cl
au
dia

	is
	th
re
e	y
ea
rs	
yo
un
ge
r	t
ha
n	A

lex
.	

	
	

Th
e	p
ro
du
ct	
of	
th
eir
	ag
es
	is
	18

0.	

	
	

(a
)		S

et	
up
	an
	eq
ua
tio
n	t
o	r
ep
re
se
nt
	th
is	
inf
or
ma

tio
n.	

	
	

(b
)		S

olv
e	y
ou
r	e
qu
ati
on
	fr
om

	(a
)	t
o	X
ind

	Al
ex
’s	
ag
e.	

Qu
es
tio
n	2

:	
A	r
ec
tan

gu
lar
	Xie
ld	
is	
10
m	
lon

ge
r	t
ha
n	w

ide
.	

	
	

Th
e	a
re
a	o
f	t
he
	Xie
ld	
is	
20
00
m²
.	

	
	

Fin
d	t
he
	pe
rim

ete
r	o
f	t
he
	Xie
ld.
	

Qu
es
tio
n	3

:	
A	t
ria
ng
le	
ha
s	a
n	a
re
a	o
f	8
5c
m²
.	

	
	

Th
e	h
eig
ht
	of
	th
e	t
ria
ng
le	
is	
7c
m	
lon

ge
r	t
ha
n	t
he
	ba
se
	of
	th
e	t
ria
ng
le.
	

	
	

	
	

	
Fin

d	t
he
	le
ng
th
s	o
f	t
he
	he
igh
t	a
nd
	th
e	b
as
e	o
f	t
he
	tr
ian

gle
.	

Qu
es
tio
n	4

:	
Tw

o	p
os
iti
ve
	nu

mb
er
s,	
wh
ich
	ha
ve
	a	
dif
fer
en
ce
	of
	3,
	ar
e	s
qu
ar
ed
.	

	
	

Th
e	d
iff
er
en
ce
	in
	th
e	r
es
ult
s	i
s	8
1.	

	
	

Fin
d	t
he
	tw

o	n
um

be
rs.
	

Qu
es
tio
n	5

:	
Th
e	a
re
a	o
f	t
he
	sh
ap
e	i
s	7
4c
m²
.	

	
	

Fin
d	t
he
	pe
rim

ete
r	o
f	t
he
	sh
ap
e.	

Ap
ply

©
 C

O
R

BE
TT

M
AT

H
S 

20
16
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�                �

!
Solving	Quadratics:	Factorising	1	
Video	266	on	www.corbettmaths.com

	
Question	6:	 The	surface	area	of	this	cuboid	is	3600cm²	

	 	 (a)		Show		x²	+	10x	−	600	=	0	

	 	 (b)		Find	x	

	 	 (c)		Find	the	volume	of	the	cuboid.	

Question	7:	 	

	 	 Find	the	possible	values	of	x	

Question	8:	 There	are	x	apples	in	a	crate.	
	 	 4	of	the	apples	are	bad.	

	 	 Joanne	chooses	two	apples	from	the	crate,	without	replacement.	
	 	 The	probability	she	selects	two	bad	apples	is		1/11	

	 	 (a)		Prove		x²	−	x	−	132	=	0	
	 	 (b)		Find	x,	the	number	of	apples	in	the	crate.	

	 			 	 	 															
	

�
Answers

© CORBETTMATHS 2016

Click	here
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� � Qu
es
tio
n	1

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		(
2y
	−	
1)
(y
	−	
2)
	=	
0	

	
(b
)		(
4x
	−	
3)
(x
	+	
1)
	=	
0	

	
(c)
		(2

y	+
	3)
(2
y	−
	5)
	=	
0	

(d
)		(
5m

	−	
4)
(m
	+	
2)
	=	
0	

	
(e
)		(
h	+

	9)
(3
h	−

	1)
	=	
0	

	
(f)
		(2

x	−
	3)
(3
x	+
	7)
	=	
0	

(g
)		(
7y
	+	
4)
(2
y	+
	1)
	=	
0	

	
(h
)		(
8w

	−	
5)
(w
	−	
11
)	=
	0	

	
(i)
		(5

x	+
	6)
(3
x	−
	4)
	=	
0	

Qu
es
tio
n	2

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		2

x²
	+	
5x
	+	
2	=

	0	
	

	
(b
)			
2x
²	+
	7x
	+	
5	=

	0	
	

	
(c)
		5
x²
	+	
7x
	+	
2	=

	0	

(d
)		2

x²
	+	
17
x	+
	36

	=	
0	

	
(e
)			
5x
²	+
	23

x	+
	12

	=	
0	

	
(f)
		3
x²
	+	
7x
	+	
2	=

	0	

(g
)		3

x²
	+	
4x
	+	
1	=

	0	
	

	
(h
)			
2x
²	+
	7x
	−	
4	=

	0	
	

	
(i)
			2
x²
	−	
x	−
	6	
=	0

	

(j)
		7
x²
	+	
23
x	+
	6	
=	0

		
	

(k
)			
3x
²	−
	x	
−	2

	=	
0	

	
	

(l)
			5
x²
	−	
16
x	+
	3	
=	0

	

(m
)		3

x²
	+	
x	−
	4	
=	0

		
	

(n
)		2

x²
	−	
13
x	+
	15

	=	
0	

	
(o
)		7

x²
	−	
22
x	+
	16

	=	
0	

(p
)		2

x²
	+	
15
x	−
	38

	=	
0		
	

	
(q
)		5

x²
	−	
31
x	+
	30

	=	
0		
	

	
(r)
		3
x²
	−	
10
x	−
	48

	=	
0		

Qu
es
tio
n	3

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		4

x²
	+	
8x
	+	
3	=

	0	
	

	
(b
)			
4x
²	+
	12

x	−
	7	
=	0

	
	

(c)
		4
x²
	−	
11
x	+
	6	
=	0

	

(d
)		6

x²
	+	
31
x	+
	5	
=	0

	
	

(e
)			
4x
²	−
	16

x	−
	9	
=	0

	
	

(f)
		8
x²
	−	
10
x	−
	3	
=	0

	

(g
)		1

0x
²	−
	11

x	+
	1	
=	0

	
	

(h
)			
6x
²	+
	31

x	+
	18

	=	
0	

	
(i)
			9
x²
	−	
6x
	−	
8	=

	0	

(j)
		4
x²
	−	
4x
	−	
35
	=	
0		

	
(k
)			
12
x²
	+	
25
x	+
	12

	=	
0	

	
(l)
			1
4x
²	+
	23

x	−
	10

	=	
0	

(m
)		6

x²
	+	
13
x	−
	5	
=	0

	
	

(n
)			
6x
²	−
	11

x	−
	7	
=	0

	
	

(o
)		1

6x
²	−
	30

x	+
	9	
=	0

	

Qu
es
tio
n	4

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		4

x²
	−	
9	=

	0	
				
	(b
)			
4x
²	−
	12

1	=
	0	
	

(c)
			1
6x
²	−
	25

	=	
0		
				
				
			(
d)
			3
6x
²	−
	1	
=	0

	

(e
)		9

x²
	−	
19
6	=

	0	
				
	(f
)			
10
0x
²	−
	49

	=	
0	

(g
)			
4x
²	−
	90

0	=
	0	
				
				
				
(h
)			
64
x²
	−	
16
9	=

	0	

Ex
am

ple
s

W
or
ko
ut
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Qu
es
tio
n	5

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		2

x²
	+	
5x
	=	
0	

				
	(b
)			
2x
²	−
	9x
	=	
0	
	

(c)
			3
x²
	+	
x	=
	0	
				
				
				
			(
d)
			4
x²
	+	
15
x	=
	0	

(e
)		5

x²
	−	
x	=
	0	

				
	(f
)			
6x
	+	
3x
²	=
	0	

				
				
				
	(g
)			
15
x	−
	2x
²	=
	0	
				
				
		(h

)			
16
x²
	−	
20
x	=
	0	

	
	

Qu
es
tio
n	6

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)		5

x²
	−	
9x
	+	
6	=

	2	
	

	
(b
)		2

m²
	+	
6m

	+	
2	=

	m
	+	
5		
			

(c)
	10

x²
	+	
26
x	−
	3	
=	x
²	

(d
)		3

x²
	+	
9x
	+	
8	=

		x
²	+
	2x
	+	
3	

(e
)		6

y²
	+	
4	=

	13
	−	
3y
	+	
4y
²	
	

(f)
		3
x²
	+	
x	+
	2	
=	3

(x
	+	
1)
	

(g
)		(
4x
	+	
3)
(x
	+	
2)
	=	
3(
x	+
	1)
	

Qu
es
tio
n	7

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	

(a
)	

�
	

	
(b
)	

�
	
	

(c)
			�

	

(d
)			
			�

	

� Qu
es
tio
n	1

:	
A	r
ec
tan

gu
lar
	Uie
ld	
ha
s	a
	w
idt
h	o
f	x
	m
etr
es
.	

	
	

Th
e	l
en
gth

	of
	th
e	U
iel
d	i
s	2
5	m

etr
es
	gr
ea
ter
	th
an
	tw

ice
	th
e	w

idt
h	o
f	t
he
	Uie
ld.
	

	
	

Th
e	a
re
a	o
f	t
he
	Uie
ld	
is	
45
0m

²	
	

	
W
or
k	o
ut
	th
e	l
en
gth

	of
	th
e	U
iel
d.	

Qu
es
tio
n	2

:	
Th
e	n
th
	te
rm
	of
	a	
se
qu
en
ce
	is
			�

			w
he
re
	n	
is	
a	p
os
iti
ve
	in
teg
er.
	

	
	

W
hic
h	t
er
m	
in	
th
e	s
eq
ue
nc
e	i
s	e
qu
al	
to
	54

?		

Qu
es
tio
n	3

:	
Th
e	a
re
a	o
f	t
his
	sh
ap
e	i
s		
�

	
	

	
Fin

d	t
he
	pe
rim

ete
r	o
f	t
he
	sh
ap
e.	

3
2x

−
1

=
x

−
3

2x
−

1
4

=
1

2x
−

1
2 x2

+
13 x

+
6

=
0

3 x2
−

5 x
−

12
=

0

Ap
ply

3n
2

−
n

+
10

75
cm

2

©
 C

O
R

BE
TT

M
AT

H
S 

20
19



Fluency Practice

Page 161
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! Solving	Quadratics:	Factorising	2	
Video	266	on	www.corbettmaths.com

	

Question	4:	 The	surface	area	of	this	cuboid	is	92cm²	

	 	 Calculate	the	volume	of	the	cuboid.	

	
Question	5:	 Shown	is	a	right	angled	triangle.	
	 	 	
	 	 (a)		Show	that		� 	

	 	 (b)		Find	the	value	of		� 	

Question	6:	 The	numbers	2,	3x	and	(x	+	16)		are	the	Uirst	three	terms	of	a	geometric		 	
	 	 sequence.	

	 	 (a)		Find	the	possible	values	of	x	
	 	 (b)		Find	the	possible	values	of	the	4th	term	of	the	geometric	sequence.	

	 			 	 	 															
	

� 	

11x2 − 42x − 8 = 0

x

Answers

© CORBETTMATHS 2019

Click	here
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Solve:

a) 5 − 4 = 8

b)  .! − 19 = 81

c) 5 − 1 = 5

d) "!
#$ = 1

e)  2.! = 648

f)  2 5 = 20

g)  65 + 5 = 68

h)
" "
% = 1

i)  9.& = 72

j)  5% − 4 = 12
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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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By calculating the discriminant, work out the number of real solutions to the equation:

a)  25 − 45! − 3 = 0

b)  45! − 75 − 2 = 0 

c)  165! − 85 + 1 = 0 

d)  5! + 105 + 25 = 0 

e)  −25! + 5 − 7 = 0 

f)  −25! − 25 + 1 = 0 

g)  −25! − 5 − 1 = 0 

h)  3 − 35! − 75 = 0 

i)  4 − 45! − 75 = 0 

j)  65 + 7 − 5! = 0 
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�                �

! Quadratic	Formula	
Videos	267	on	Corbettmaths

�

�

Question	1:	 Solve	the	following	equations	using	the	quadratic	formula.	
	 	 Give	your	answers	to	1	decimal	place.	

(a)			x²	+	5x	+	1	=	0	 	 	 (b)			2x²	+	7x	+	2	=	0	 	 	 (c)			4x²	+	8x	+	3	=	0	

(d) 	x²	+	2x	−	4	=	0	 	 	 (e)			3x²	+	4x	−	5	=	0	 	 	 (f)				2x²	+	5x	−	10	=	0		

(g)			x²	−	4x	+	2	=	0	 	 	 (h)			7x²	−	6x	+	1	=	0	 	 	 (i)			3x²	−	10x	+	4	=	0	

(j)				x²	−	x	−	11	=	0	 	 	 (k)		x²	−	6x	−	20	=	0	 	 	 (l)		2x²	−	x	−	9	=	0	

(m)		9x²	−	12x	+	2	=	0	 	 (n)		4x²	+	4x	+	1	=	0	 	 	 (o)		8x²	−	8x	−	9	=	0	

(p)		2x²	+	3x	−	100	=	0	 	 (q)		3x²	−	23x	−	67	=	0	 	 (r)		2x²	+	16x	+	1	=	0	

Question	2:	 Solve	the	following	equations	using	the	quadratic	formula.	
	 	 Give	your	answers	to	2	decimal	places.	

(a)			x²	+	7x	=	20	 	 	 (b)			2x²	=	9x	+	40	 	 	 (c)			3x²	=		10	−	2x	

(d) 		x²	−	8	=	x		 	 	 (e)			7x	=	13	−	x²	 	 	 (f)				4x²	−	9	=	2x²	+	4x	

�

Question	1:	 A	rectangular	garden	is	5m	longer	than	it	is	wide.		
	 	 The	area	of	the	garden	is	600m²	
	 	 Calculate	the	width	and	length	of	the	garden.	

Question	2:	 A	rectangular	Uield	is	30m	longer	than	it	is	wide.	The	area	of	the	Uield	is	5000m²	
	 	 Calculate	the	width	and	length	of	the	Uield.	

Question	3:	 A	rectangular	playground	is	10m	longer	than	it	is	wide.		
	 	 The	area	of	the	playground	is	1400m²	
	 	 Calculate	the	width	and	length	of	the	playground.	

Examples

Workout

Apply

© CORBETTMATHS 2018

Click	hereiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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�                �

! Quadratic	Formula	
Videos	267	on	Corbettmaths

�

�

Question	1:	 Solve	the	following	equations	using	the	quadratic	formula.	
	 	 Give	your	answers	to	1	decimal	place.	

(a)			x²	+	5x	+	1	=	0	 	 	 (b)			2x²	+	7x	+	2	=	0	 	 	 (c)			4x²	+	8x	+	3	=	0	

(d) 	x²	+	2x	−	4	=	0	 	 	 (e)			3x²	+	4x	−	5	=	0	 	 	 (f)				2x²	+	5x	−	10	=	0		

(g)			x²	−	4x	+	2	=	0	 	 	 (h)			7x²	−	6x	+	1	=	0	 	 	 (i)			3x²	−	10x	+	4	=	0	

(j)				x²	−	x	−	11	=	0	 	 	 (k)		x²	−	6x	−	20	=	0	 	 	 (l)		2x²	−	x	−	9	=	0	

(m)		9x²	−	12x	+	2	=	0	 	 (n)		4x²	+	4x	+	1	=	0	 	 	 (o)		8x²	−	8x	−	9	=	0	

(p)		2x²	+	3x	−	100	=	0	 	 (q)		3x²	−	23x	−	67	=	0	 	 (r)		2x²	+	16x	+	1	=	0	

Question	2:	 Solve	the	following	equations	using	the	quadratic	formula.	
	 	 Give	your	answers	to	2	decimal	places.	

(a)			x²	+	7x	=	20	 	 	 (b)			2x²	=	9x	+	40	 	 	 (c)			3x²	=		10	−	2x	

(d) 		x²	−	8	=	x		 	 	 (e)			7x	=	13	−	x²	 	 	 (f)				4x²	−	9	=	2x²	+	4x	

�

Question	1:	 A	rectangular	garden	is	5m	longer	than	it	is	wide.		
	 	 The	area	of	the	garden	is	600m²	
	 	 Calculate	the	width	and	length	of	the	garden.	

Question	2:	 A	rectangular	Uield	is	30m	longer	than	it	is	wide.	The	area	of	the	Uield	is	5000m²	
	 	 Calculate	the	width	and	length	of	the	Uield.	

Question	3:	 A	rectangular	playground	is	10m	longer	than	it	is	wide.		
	 	 The	area	of	the	playground	is	1400m²	
	 	 Calculate	the	width	and	length	of	the	playground.	

Examples

Workout

Apply

© CORBETTMATHS 2018

Click	here
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S
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u
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 S
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 q
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ic
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, 
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vi
ng

 
yo

ur
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ns
w

er
s 

to
 2

 d
ec

im
al

 p
la

ce
s.

 

(a
) 

𝑥ଶ
+
5𝑥

+
1
=
0 

(b
) 

𝑥ଶ
−
5𝑥

+
1
=
0 

(c
) 

2𝑥
ଶ
+
5𝑥

+
1
=
0 

(d
) 

2𝑥
ଶ
−
7𝑥

−
6
=
0 

(e
) 

4𝑥
ଶ
+
𝑥
−
6
=
0 

(f
) 

4𝑥
ଶ
+
9𝑥

−
2
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

, 
gi

vi
ng

 
yo

ur
 a

ns
w

er
s 

to
 2

 d
ec

im
al

 p
la

ce
s.

  

(a
) 

2𝑥
ଶ
=
5𝑥

+
6 

(b
) 

𝑥ଶ
+
7𝑥

=
2 

(c
) 

5𝑥
ଶ
=
11
𝑥
+
3 

(d
) 

2𝑥
ଶ
=
3
−
5𝑥

 
 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

, 
le

av
in

g 
yo

ur
 a

ns
w

er
s 

in
 s

ur
d 

fo
rm

. 

(a
) 

4𝑥
ଶ
−
9𝑥

+
4
=
0 

(b
) 

7𝑥
ଶ
+
3𝑥

=
2 

(c
) 

𝑥ଶ
+
3𝑥

−
6
=
0 

(d
) 

7𝑥
ଶ
+
12
𝑥
+
2
=
0 

 (a
) 

Th
e 

an
sw

er
s 

to
 a

 q
ua

dr
at

ic
 

eq
ua

tio
n 

ar
e 
𝑥
=

ଷ±
√ଷ

଻
ଶ

. 
 

W
ha

t 
is

 t
he

 q
ua

dr
at

ic
 e

qu
at

io
n?

 

(b
) 

S
ol

ve
 t

he
 e

qu
at

io
n 

𝑥
+
3 𝑥
=
7 

G
iv

e 
yo

ur
 a

ns
w

er
s 

co
rr

ec
t 

to
 2

 d
ec

im
al

 
pl

ac
es

. 

(c
) 

W
ha

t 
is

 s
pe

ci
al

 a
bo

ut
 t

he
 s

ol
ut

io
ns

 t
o 

th
e 

eq
ua

tio
n 4𝑥

ଶ
−
4𝑥

+
1
=
0 

S
ol

vi
n

g
 Q

u
ad

ra
ti

cs
 U

si
n

g
 t

h
e 

Fo
rm

u
la

 
 S
ol
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 q
ua

dr
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ic
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qu
at

io
ns

, 
gi

vi
ng

 
yo

ur
 a

ns
w

er
s 

to
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 d
ec

im
al
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la
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s.

 

(a
) 

𝑥ଶ
+
5𝑥

+
1
=
0 

(b
) 

𝑥ଶ
−
5𝑥

+
1
=
0 

(c
) 

2𝑥
ଶ
+
5𝑥

+
1
=
0 

(d
) 

2𝑥
ଶ
−
7𝑥

−
6
=
0 

(e
) 

4𝑥
ଶ
+
𝑥
−
6
=
0 

(f
) 

4𝑥
ଶ
+
9𝑥

−
2
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

, 
gi

vi
ng

 
yo

ur
 a

ns
w

er
s 

to
 2

 d
ec

im
al

 p
la

ce
s.

  

(a
) 

2𝑥
ଶ
=
5𝑥

+
6 

(b
) 

𝑥ଶ
+
7𝑥

=
2 

(c
) 

5𝑥
ଶ
=
11
𝑥
+
3 

(d
) 

2𝑥
ଶ
=
3
−
5𝑥

 
 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

, 
le

av
in

g 
yo

ur
 a

ns
w

er
s 

in
 s

ur
d 

fo
rm

. 

(a
) 

4𝑥
ଶ
−
9𝑥

+
4
=
0 

(b
) 

7𝑥
ଶ
+
3𝑥

=
2 

(c
) 

𝑥ଶ
+
3𝑥

−
6
=
0 

(d
) 

7𝑥
ଶ
+
12
𝑥
+
2
=
0 

 (a
) 

Th
e 

an
sw

er
s 

to
 a

 q
ua

dr
at

ic
 

eq
ua

tio
n 

ar
e 
𝑥
=

ଷ±
√ଷ

଻
ଶ

. 
 

W
ha

t 
is

 t
he

 q
ua

dr
at

ic
 e

qu
at

io
n?

 

(b
) 

S
ol

ve
 t

he
 e

qu
at

io
n 

𝑥
+
3 𝑥
=
7 

G
iv

e 
yo

ur
 a

ns
w

er
s 

co
rr

ec
t 

to
 2

 d
ec

im
al

 
pl

ac
es

. 

(c
) 

W
ha

t 
is

 s
pe

ci
al

 a
bo

ut
 t

he
 s

ol
ut

io
ns

 t
o 

th
e 

eq
ua

tio
n 4𝑥

ଶ
−
4𝑥

+
1
=
0 
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3 Amir is trying to solve the equation 2"" − 7" − 5 = 0, his working is shown below. 
Identify the mistakes that Amir has made and write the correct solution in the right-hand box. 

Amir’s Working Amir’s Mistakes – There are a few!! Correct Working 
2x2-7x-5=0 

a=2, b=-7, c=5 

x=
-7±!72-4(2)(5)

2  

x=
-7±√9

2  

x=
-7±3

2  

x=-5 and x=-2 

  

 
4   

 

The diagram shows the curve ( = 2"" − 4" + +. 
a What is the value of c? 

b What is the equation of the line of symmetry of the curve? 

c Write down the values of a, b and c to use in the Quadratic Formula. 

d Substitute your answers to part c into the Quadratic Formula. 

e What do you notice? 

f Why is this the case? 

g What does your answers to parts e and f tell you about the number of real roots? 

h How is your answer to part g shown on the graph? 
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)			
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	0	
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)			
2x
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	7x
	+	
2	=

	0	
	

	
(c)
			4
x²
	+	
8x
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	0	

(d
)	x
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	2x
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	0	
	

	
(e
)			
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	4x
	−	
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(f)
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	=	
0		

(g
)			
x²
	−	
4x
	+	
2	=
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x²
	−	
x	−
	11

	=	
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Q
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+
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+
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+
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+
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+
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Forming & Solving 
Quadratic Equations

Area = 80 cm2

𝑥

Area = 15 cm2

𝑥

𝑥 + 2

Area = 32 cm2

𝑥 − 4

𝑥

Area = 54 cm2

𝑥 + 1

𝑥 + 4

Area = 18 cm2

𝑥 − 2

𝑥 + 5

2𝑥

3𝑥

Area = 33 cm2

𝑥

𝑥 + 5

Area = 18 cm2

2𝑥

Area = 60 cm2

𝑥

Area = 90 cm2

Area = 65 cm2

2𝑥 + 4

𝑥 + 6

𝑥 + 2

A B C D E F

G H I J
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'

5

'

The surface 
area of this 
shape is 
242 cm2. 
What is x?

6,789: = '

10

The surface 
area of this 
shape is 
142 cm2. 
What is x?

Emoji icons provided free by EmojiOne

Find to two decimal places. Diagrams not even close to being drawn to scale.

3'

4'

7

5'

The surface area of 
this shape is 100 
cm2. What is x?

Using the quadratic equation



Fluency Practice

Page 193

Solving Quadratic Equations 

Solve each of the following quadratic equations using an appropriate method. For non-integer solutions, give answers to 3sf. 
𝑥ଶ − 9𝑥 + 14 = 0 2𝑥ଶ + 3𝑥 + 1 = 0 𝑥ଶ + 2𝑥 − 8 = 0 2𝑥ଶ + 6𝑥 + 1 = 0 𝑥ଶ + 10𝑥 + 21 = 0 

 

𝑥ଶ − 𝑥 − 6 = 0 𝑥ଶ − 9𝑥 = 0 𝑥ଶ − 7𝑥 + 2 = 0 𝑥ଶ + 2𝑥 + 1 = 0 𝑥ଶ − 11𝑥 − 60 = 0 
 

𝑥ଶ − 9 = 0 2𝑥ଶ − 9𝑥 = 0 5𝑥ଶ − 2𝑥 − 80 = 0 5𝑥ଶ − 80 = 0 5𝑥ଶ + 42𝑥 − 80 = 0 

Find a quadratic equation that satisfies each of the following conditions. Can you generalise? 
There are two integer 
solutions, one positive 

and one negative. 

There are two solutions, 
but the equation cannot 
be solved by factorising. 

There are two solutions 
and one of them is zero. 

 

There are two fractional 
solutions, where one is 

twice the other. 

The equation cannot be 
solved by any method (I 

know so far…) 

 



Fluency Practice

Page 195

Solving Quadratic Equations Revision 

(a) (b) (c) (d) 

Solve 𝑥ଶ = 9 Solve 𝑥ଶ − 7𝑥 + 10 = 0 Solve 𝑥ଶ − 5𝑥 + 6 = 0 Solve 𝑥ଶ + 8𝑥 + 12 = 0 

(e) (f) (g) (h) 

Solve 𝑥ଶ + 2𝑥 − 8 = 0 Solve 𝑥ଶ + 10𝑥 + 21 = 0 Solve 𝑥ଶ − 3𝑥 − 18 = 0 Solve 𝑥ଶ − 1 = 𝑥 + 5 

(i) (j) (k) (l) 

Solve 3𝑥ଶ − 7𝑥 + 2 = 0 Solve 𝑥ଶ + 5𝑥 + 2 = 0, giving 
your solutions to 3 significant 

figures. 

Solve 𝑥ଶ + 3𝑥 − 8 = 0, giving 
your solutions to 3 significant 

figures. 

Solve 3𝑥ଶ + 2𝑥 − 9 = 0, 
giving your solutions in surd 

form. 
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QUADRATIC EQUATIONS 
THE QUADRATIC FORMULA

 
Ref: G243.2R1 

 

© 2018 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1 
Solve 

3x2 + 8x + 2 = 0 
Give your answers correct to 
3 significant figures. 

A2 
Solve 

2x2 + 5x – 4 = 0 
Give your answers correct to 
3 significant figures. 

A3 
Solve 

4x2 – 7x + 1 = 0 
Give your answers correct to 
3 significant figures. 

A4 
Solve 

2x2 – 4x – 9 = 0 
Give your answers correct to 
3 significant figures. 

B1 
Solve 

5x2 + 8x – 1 = 4 
Give your answers correct to 
3 significant figures. 

B2 
Solve 

5x2 + 7x + 3 = x2 
Give your answers correct to 
3 significant figures. 

B3 
Solve 

x2 – 4x + 3 = 4x + 8 
Give your answers correct to 
3 significant figures. 

B4 
Solve 

5 + 9x + 4x2 = 4 
Give your answers correct to 
3 significant figures. 

C1 
Calculate the discriminant and state 
the number of solutions to: 

x2 + 4x + 2 
 

C2 
Calculate the discriminant and state 
the number of solutions to: 

2x2 + 4x + 5 
 

C3 
Calculate the discriminant and state 
the number of solutions to: 

3x2 – 7x – 2 
 

C4 
Calculate the discriminant and state 
the number of solutions to: 

x2 – 6x + 9 
 

D1 
Write down an equation, which leads 
to the calculation 

  
x = −3± 9+12

2
 

D2 
Write down an equation, which leads 
to the calculation 

  
x = 11± 121− 40

4
 

D3 
Write down an equation, which leads 
to the calculation 

  
x = −4 ± 16+ 20

10
 

D4 
Write down an equation, which leads 
to: 

  
x = −8± 64− 48

6
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+
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=
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+
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3(
3x
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3
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−
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=
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−

x2
=
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−
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=
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x
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=
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−
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+
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−

16
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+
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+
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−2
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−
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Try these past exam questions

Using the quadratic equation
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