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Plotting Exponential Graphs
A) Plot the graph of   𝑦 = 2𝑥 for values of 𝑥 from −3 to 3

What is the value of 𝑦 when   𝑥 = 10?

For what value of 𝑥 would   𝑦 =  32768?

B) Plot the graph of   𝑦 = 0.9𝑥

for values of 𝑥 from 0 to 10
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C) Plot the graph of   𝑦 = 1.1𝑥 for values of 𝑥 from 0 to 20

D) 1.1 represents an interest rate of   __________%

If someone invested at this interest rate, 
approximately how long does it take for their money to triple?

If someone invested at a compound interest rate of 20%, 
how much more money would they have after 20 years?

𝒚 = 𝟏. 𝟏𝒙

0 2 4 6 8 10 12 14 16 18 20
1.5 2.6 5.6

Why does the graph curve down?
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Finding the Equation of Exponential Graphs 
(a) (b) (c) 

The curve has equation 𝑦 = 𝑎𝑏𝑥. Write 
down the value of 𝑎. 

 

The curve has equation 𝑦 = 𝑎𝑏−𝑥. Write 
down the value of 𝑎. 

 

 The curve has equation 𝑦 = 𝑘𝑥 . Find the 
value of 𝑘. 

 

(d) (e) (f) 

The curve has equation 𝑦 = 𝑎𝑏−𝑥 . Find 
the values of 𝑎 and 
𝑏, where 𝑏 > 0 

The curve has equation 𝑦 = 𝑎𝑏𝑥 . Find the 
values of 𝑎 and 𝑏. 

The curve has equation 𝑦 = 𝑎𝑏−𝑥. Find 
the values of 𝑎 and 

𝑏. 

(g) (h) (i) 

The curve has equation 𝑦 = 𝑎𝑏𝑥 . Find the 
values of 𝑎 and 𝑏. 

The curve has equation 𝑦 = 𝑎𝑏−𝑥 . Find 
the values of 𝑎 and 

𝑏, where 𝑏 > 0 

 The curve has equation 𝑦 = 𝑎𝑏−𝑥 . Find 
the values of 𝑎 and 

𝑏, where 𝑏 > 0 
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Solving Trigonometric Equations Using Graphs 
Use your calculator and the trigonometric graphs to find all values of the angle between 0o and 360o 

𝑦 = sin 𝑥 𝑦 = cos 𝑥 𝑦 = tan 𝑥 

   

sin 𝑥 = 0.3 cos 𝑥 = 0.9 tan 𝑥 = 3.2 cos 𝑥 = 0.6 

    

sin 𝑥 = 0.8 cos 𝑥 = 0.15 tan 𝑥 = 8 sin 𝑥 = 0.43 

    

cos 𝑥 = 0.37 sin 𝑥 = 0.285 tan 𝑥 = 0 cos 𝑥 = 1 

    

sin 𝑥 = 0.5 tan 𝑥 = 1 sin 𝑥 = 1 cos 𝑥 = 0 
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More Solving Trigonometric Equations Using Graphs 
Use your calculator and the trigonometric graphs to find all values of the angle between 0o and 360o 

𝑦 = sin 𝑥 𝑦 = cos 𝑥 𝑦 = tan 𝑥 

   

sin 𝑥 = −0.4 cos 𝑥 = −0.1 tan 𝑥 = −3.7 cos 𝑥 = −0.65 

    

sin 𝑥 = −0.88 cos 𝑥 = −0.25 tan 𝑥 = −6 sin 𝑥 = −0.97 

    

cos 𝑥 = −0.31 sin 𝑥 = −0.745 tan 𝑥 = −2.3 cos 𝑥 = −0.523 

    

sin 𝑥 = −0.5 tan 𝑥 = −1 sin 𝑥 = −1 cos 𝑥 = −1 
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es
e 

gr
ap

hs
.

1)
sin

 0
°=

 
2)

sin
 9

0°
= 

 
3)

sin
 1

80
°=

  
4)

sin
 2

70
°=

  
5)

sin
 3

60
°=

  

𝑦 
=

 𝑠
𝑖𝑛

 𝑥

𝑦 
=

𝑐𝑜
𝑠 

𝑥

6)
   

U
se

 y
ou

r o
w

n 
va

lu
es

 to
sk

et
ch

 th
e 

gr
ap

h 
fo

r
−3

60
°⩽

 𝑥
 ⩽

0°

1)
co

s 0
°=

 
2)

co
s 9

0°
= 

 
3)

co
s 1

80
°=

  
4)

co
s 2

70
°=

  
5)

co
s 3

60
°=

  

6)
   

U
se

 y
ou

r o
w

n 
va

lu
es

 to
sk

et
ch

 th
e 

gr
ap

h 
fo

r
−3

60
°⩽

 𝑥
 ⩽

0°

U
sin

g 
th

e 
gr

ap
hs

, a
nd

 w
ith

ou
tu

sin
g 

a 
ca

lc
ul

at
or

, a
ns

w
er

 th
es

e 
qu

es
tio

ns
.

A)
 si

n 
30

°=
 0

.5
Fo

r w
ha

t 3
 o

th
er

 v
al

ue
s o

f 𝑥
, b

et
w

ee
n 

−3
60

°a
nd

 3
60

°, 
do

es
 𝑦

= 
0.

5?
(S

ke
tc

h 
𝑦

= 
0.

5 
on

 y
ou

r g
ra

ph
. F

in
d 

w
he

re
 it

 cr
os

se
s t

he
 si

n 
cu

rv
e.

)

B)
 si

n 
−2

0°
= 

−0
.3

4
Fo

r w
ha

t 3
 o

th
er

 v
al

ue
s o

f 𝑥
, b

et
w

ee
n 

−3
60

°a
nd

 3
60

°, 
do

es
 𝑦

= 
−0

.3
4?

1)
 _

__
__

__
__

__
2)

 _
__

__
__

__
__

3)
 _

__
__

__
__

__

1)
 _

__
__

__
__

__
2)

 _
__

__
__

__
__

3)
 _

__
__

__
__

__

𝑦 
= 

0.
5

co
s 6

0°

𝑦 
= 

0.
77

co
s 3

20
°

𝑦 
= 

−0
.9

4
co

s −
16

0°

𝑦 
= 

−0
.0

9
co

s −
26

5°

3)
 U

se
 th

e 
co

sin
e 

gr
ap

h 
to

 c
om

pl
et

e 
th

is 
ta

bl
e.
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A
B

C

D
E

F

G
H

I

J
K

L

si
n9

0
1 3

si
n3

0

ta
n3

0
1 2

2 2

1
co

s4
5

0

3
ta

n6
0

1

co
s0

si
n6

0
0.

5

0
3 2

ta
n1

80

1 2
ta

n4
5

si
n6

0

co
s6

0
1 2

1

co
s3

0
si

n4
5

ta
n9

0

co
s5

0
co

s2
60

co
s1

0

co
s2

50
co

s1
10

co
s1

30

co
s3

10
co

s1
00

co
s3

50

-1 2
1 2

si
n2

10

si
n6

0
-

3 2
ta

n1
35

- 1
co

s2
10

3 2

si
n9

0
-

3 2
si

n4
5

3 2
ta

n4
5

co
s1

20

co
s4

5
-1 2

si
n3

00

si
n1

50
1

-1 2

co
s2

40
- 1

1 2

co
s1

80
-

3 2
ta

n2
25

si
n(

- 3
0)

si
n2

70
- s

in
45

-
3 2

si
n(

- 6
0)

si
n3

0

si
n(

- 4
5)

si
n1

50
si

n(
- 9

0)

ta
n(

- 4
5)

- ta
n(

- 7
5)

ta
n4

5

ta
n(

- 1
5)

ta
n3

30
ta

n(
- 3

0)

ta
n7

5
- ta

n1
5

ta
n1

35

-
3 2

co
s(

- 4
5)

1 2

co
s1

35
co

s4
5

co
s(

- 4
0)

co
s2

10
co

s4
0

co
s(

- 6
0)

si
n5

0
si

n4
0

si
n1

00

si
n1

50
si

n6
0

si
n1

30

si
n1

40
si

n8
0

si
n3

0

tr
ig
on
om

et
ri
c 
ra
ti
os
 
-  
Od
d 
On
e 
Ou
t

In
 e

ac
h 

bo
x,

 c
ro

ss
 o

ff 
pa

irs
 th

at
 a

re
 e

q
u

al
 in

 v
al

u
e .

 A
ng

le
s 

ar
e 

in
 d

eg
re

es
.

C
irc

le
 th

e 
va

lu
e 

th
at

 is
 le

ft 
ov

er
.

ta
n1

5
ta

n2
75

ta
n1

65

ta
n1

05
ta

n1
95

ta
n1

35

ta
n3

15
ta

n9
5

ta
n2

85

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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Tr
ig

on
om

et
ric

 F
un

ct
io

ns
 

Ex
pl

ai
n 

ho
w

 w
e 

ca
n 

kn
ow

 if
 th

es
e 

ar
e 

tr
ue

 o
r f

al
se

. 

U
se

 th
e 

ci
rc

le
 a

nd
 y

ou
r g

ra
ph

s t
o 

he
lp

 y
ou

 d
ec

id
e.

  

 

1.
  

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
co
s(
36
0
−
∅)

 
2.

  
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
si
n(
36
0
−
∅)

 
3.

  
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
ta
n(
36
0
−
∅)

 
 

4.
  

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
co
s(
18
0
−
∅)

 
5.

  
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
si
n(
18
0
−
∅)

 
6.

  
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
ta
n(
18
0
−
∅)

 
 

7.
  

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
co
s(
18
0
+
∅)

 
8.

  
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
si
n(
18
0
+
∅)

 
9.

  
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
ta
n(
18
0
+
∅)

 
 

10
. 

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
co
s(
−
∅)

 
11

. 
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
si
n(
−
∅)

 
12

. 
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
ta
n(
−
∅)

 
 

13
. 

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
−
co
s(
−
∅)

 
14

. 
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
−
si
n(
−
∅)

 
15

. 
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
−
ta
n(
−
∅)

 
 

16
. 

si
n(
∅
+
90
)=

co
s(
∅)

 
17

. 
si
n(
∅
−
90
)=

co
s(
∅)

 
18

. 
si
n(
90

−
∅)
=
co
s(
∅)
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37
° 15

 c
m

 

𝑎 
cm

 

𝑏 
cm

 

Sy
m

m
et

ry
 in

 Tr
ig

on
om

et
ric

 G
ra

ph
s 

NO
N-

CA
LC

UL
AT

OR
 T

RI
GO

NO
M

ET
RY

 

1.
 

Th
e 

gr
ap

h 
sh

ow
s p

ar
t o

f t
he

 
fu

nc
tio

n 
𝑦

=
si

n
𝑥.

 D
ec

id
e 

w
he

th
er

 e
ac

h 
st

at
em

en
t i

s 
tr

ue
 o

r f
al

se
, e

xp
la

in
in

g 
yo

ur
 

th
in

ki
ng

 b
y 

re
fe

rr
in

g 
to

 th
e 

gr
ap

h.
  

a)
 s

in
( 4

50
°)

=
1 

b)
 s

in
( 9

00
°)

=
2 

c)
 s

in
( 2

80
°)

>
si

n (
80

°)
 

d)
 s

in
( 2

0°
)

=
si

n(
16

0°
)  

e)
 s

in
( 4

5°
)

=
 −

si
n(

31
5°

)  
f)

 
si

n(
−

10
)

<
si

n (
19

0)
 

2.
 

a)
 

Sk
et

ch
 th

e 
gr

ap
h 

of
 𝑦

=
co

s𝑥
 fo

r 0
≤

𝑥
≤

36
0.

 
b)

 
Us

e 
th

e 
gr

ap
h 

to
 h

el
p 

yo
u 

lis
t t

he
se

 v
al

ue
s i

n 
or

de
r, 

st
ar

tin
g 

w
ith

 th
e 

sm
al

le
st

: 

co
s(

75
°)

 
co

s(
90

°)
 

co
s(

18
0°

) 
co

s(
33

0°
) 

3.
 

Gi
ve

n 
th

at
 si

n(
30

°)
=

ଵ ଶ a
nd

 c
os

( 3
0°

)
=

√ଷ ଶ
, s

ta
te

 th
e 

ex
ac

t v
al

ue
s o

f 

a)
 s

in
( 1

50
°)

 
b)

 s
in

( 3
30

°)
 

c)
 c

os
( 3

90
°)

 
d)

 s
in

( −
90

°)
 

e)
 c

os
(2

10
°)

 
f)

 
co

s(
-2

10
°)

 

4.
 

a)
 

W
hi

ch
 o

f t
he

se
 e

xp
re

ss
io

ns
 ca

n 
be

 u
se

d 
to

 
ca

lcu
la

te
 th

e 
he

ig
ht

 ℎ
 cm

 o
f t

hi
s t

ria
ng

le
? 

i. 
5

si
n(

70
°)

 

ii.
 

√5
ଶ

+
4ଶ  

iii
. 

5s
in

(1
10

°)
 

iv
. 

5c
os

 (2
0°

) 
iv

. 
4t

an
(3

5°
) 

b)
 

He
nc

e 
or

 o
th

er
w

ise
 fi

nd
 th

e 
ar

ea
 o

f t
he

 tr
ia

ng
le

 
gi

ve
n 

th
at

 si
n(

70
°)

 to
 tw

o 
de

cim
al

 p
la

ce
s i

s 0
.9

4.
 

5.
 

Gi
ve

n 
th

at
 th

e 
hy

po
te

nu
se

 o
f t

hi
s r

ig
ht

-a
ng

le
d 

tr
ia

ng
le

 is
 1

5 
ce

nt
im

et
re

s a
nd

 c
os

( 1
43

°)
=

−
0.

80
 

(to
 tw

o 
sig

ni
fic

an
t f

ig
ur

es
), 

fin
d 

th
e 

le
ng

th
s o

f t
he

 
ot

he
r t

w
o 

sid
es

. 

 
 

11
0°

 4 
cm

 

ℎ 
cm

 

Answ
ers 

1. a) True  b) False  c) False  d) True  e) True  f) False 
2) cos 180°, cos 90°, cos 75°, cos 330°    

3) a) ଵଶ   b) −
ଵଶ   c) √ ଷଶ   d) −

1  e) −
√ ଷଶ   f) −

√ ଷଶ
    

4) a) i, iii, and iv  b) 9.4 cm
2 

5.  𝑎
=

12 and 𝑏
=

3 
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Recognising graphs Match these graphs to their equations at the bottom.  
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4.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

3.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

2.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

1.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

Ty
pe
s 
of
 
Gr
ap
hs

P
ag

e 
1

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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7.
Ty

pe
:

6.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

5.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

P
y 

=
 x

2
( x

- 3
)

Q
y 

=
 ( x

 -  
3)

(1
 -  
x)

R
x

2
 +

 y
2
 =

 4
9

S
y 

=
 5 x

T
y 

=
 3

 -  
1 2
x

U
y 

=
 3

- x

8.
M

at
ch

 th
e 

gr
ap

hs
 w

ith
 th

e 
eq

ua
tio

ns
.

A
B

C

D
E

F

P
ag

e 
2

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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N
on

-L
in

ea
r G

ra
ph

 M
at

ch
up

M
at

ch
 e

ac
h 

gr
ap

h 
to

 it
s e

qu
at

io
n.

Co
m

pl
et

e 
th

e 
m

iss
in

g 
co

or
di

na
te

s o
n 

ea
ch

 g
ra

ph
.

𝑦
=
5 𝑥

A

(0
, 𝑦

)

B

(𝑥
, −

3)

C
(2

, 𝑦
) D

(𝑥
, 2

)

E

(𝑥
, 0

)

F

(−
2,

 𝑦
)

G (3
, 𝑦

)

H
(−

4,
 𝑦

)

I
(𝑥

, 𝑦
)

J (2
, 𝑦

)

𝑦
=
co
s𝑥

𝑦
=
si
n
𝑥

𝑦
=
2௫

𝑦
=
𝑥ଷ

+
2

𝑦
=
𝑥ଶ

−
4

𝑦
=
𝑥ଶ

+
3𝑥

𝑦
=
𝑥ଶ

−
𝑥
−
4

𝑦
=
𝑥ଷ

+
2𝑥

𝑦
=
12 𝑥ଶ

(2
, 𝑦

)

(𝑥
, 𝑦

)

(𝑥
, 𝑦

)

(𝑥
, −

1)

(𝑥
, 𝑦

)

(𝑥
, 𝑦

)

(−
3,

 𝑦
)

(𝑥
, 𝑦

)

N
on

-L
in

ea
r G

ra
ph

 M
at

ch
up

M
at

ch
 e

ac
h 

gr
ap

h 
to

 it
s e

qu
at

io
n.

Co
m

pl
et

e 
th

e 
m

iss
in

g 
co

or
di

na
te

s o
n 

ea
ch

 g
ra

ph
.

𝑦
=
5 𝑥

A

(0
, 𝑦

)

B

(𝑥
, −

3)

C
(2

, 𝑦
) D

(𝑥
, 2

)

E

(𝑥
, 0

)

F

(−
2,

 𝑦
)

G (3
, 𝑦

)

H
(−

4,
 𝑦

)

I
(𝑥

, 𝑦
)

J (2
, 𝑦

)

𝑦
=
co
s𝑥

𝑦
=
si
n
𝑥

𝑦
=
2௫

𝑦
=
𝑥ଷ

+
2

𝑦
=
𝑥ଶ

−
4

𝑦
=
𝑥ଶ

+
3𝑥

𝑦
=
𝑥ଶ

−
𝑥
−
4

𝑦
=
𝑥ଷ

+
2𝑥

𝑦
=
12 𝑥ଶ

(2
, 𝑦

)

(𝑥
, 𝑦

)

(𝑥
, 𝑦

)

(𝑥
, −

1)

(𝑥
, 𝑦

)

(𝑥
, 𝑦

)

(−
3,

 𝑦
)

(𝑥
, 𝑦

)
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Tr
ig

on
om

et
ri

c 
P

ro
of

  

 (a
) 

 
S
ho

w
 t

ha
t 

 

𝑐𝑜
𝑠ଶ 𝜃

−
𝑠𝑖

𝑛ଶ 𝜃
≡

1
−

2 
𝑠𝑖

𝑛ଶ 𝜃 

(b
) 

 
S
ho

w
 t

ha
t 

𝑡𝑎
𝑛ଶ 𝜃

≡
௦௜

௡
మ ఏ

ଵି
௦௜

௡
మ ఏ

 

  (a
) 

Pr
ov

e 
th

at
 

 
ଵ

ୡ୭
ୱ௫

−
co

s𝑥
≡

si
n

𝑥 
ta

n 
𝑥 

(b
) 

S
ho

w
 t

ha
t 

1
+

𝑡𝑎
𝑛ଶ 𝜃

≡
ଵ

௖௢
௦మ ఏ

 

  (a
) 

Pr
ov

e 
th

at
 

 ௦௜
௡

ర ௫ା
௦௜

௡
మ ௫ 

௖௢
௦మ ௫

௖௢
௦మ ௫

ି
ଵ

≡
−

1 

(b
) 

Pr
ov

e 
th

at
  

( 2
si

n
𝑥

−
co

s𝑥
)ଶ

+
( s

in
𝑥

+
2

co
s𝑥

)ଶ
≡

5 

  (a
) 

S
ho

w
 t

ha
t 

ta
n

𝑥
+

1
ta

n
𝑥

≡
1

si
n

𝑥
co

s𝑥
 

(b
) 

S
ho

w
 t

ha
t 

1
co

sଶ 𝑥
−

1
≡

ta
nଶ 𝑥 

       

Tr
ig

on
om

et
ri

c 
P

ro
of

  

 (a
) 

 
S
ho

w
 t

ha
t 

 

𝑐𝑜
𝑠ଶ 𝜃

−
𝑠𝑖

𝑛ଶ 𝜃
≡

1
−

2 
𝑠𝑖

𝑛ଶ 𝜃 

(b
) 

 
S
ho

w
 t

ha
t 

𝑡𝑎
𝑛ଶ 𝜃

≡
௦௜

௡
మ ఏ

ଵି
௦௜

௡
మ ఏ

 

  (a
) 

Pr
ov

e 
th

at
 

 
ଵ

ୡ୭
ୱ௫

−
co

s𝑥
≡

si
n

𝑥 
ta

n 
𝑥 

(b
) 

S
ho

w
 t

ha
t 

1
+

𝑡𝑎
𝑛ଶ 𝜃

≡
ଵ

௖௢
௦మ ఏ

 

  (a
) 

Pr
ov

e 
th

at
 

 ௦௜
௡

ర ௫ା
௦௜

௡
మ ௫ 

௖௢
௦మ ௫

௖௢
௦మ ௫

ି
ଵ

≡
−

1 

(b
) 

Pr
ov

e 
th

at
  

( 2
si

n
𝑥

−
co

s𝑥
)ଶ

+
( s

in
𝑥

+
2

co
s𝑥

)ଶ
≡

5 

  (a
) 

S
ho

w
 t

ha
t 

ta
n

𝑥
+

1
ta

n
𝑥

≡
1

si
n

𝑥
co

s𝑥
 

(b
) 

S
ho

w
 t

ha
t 

1
co

sଶ 𝑥
−

1
≡

ta
nଶ 𝑥 
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S
ol

vi
n

g
 T

ri
g

on
om

et
ri

c 
Eq

u
at

io
n

s 
 S
ol

ve
 f
or

 0
≤

𝑥
<

36
0°

, 
gi

vi
ng

 y
ou

r 

an
sw

er
s 

to
 1

 d
ec

im
al

 p
la

ce
. 

(a
) 

 
si

n
𝑥

=
0.

78
 

(b
) 

2
ta

n
𝑥

=
5 

(c
) 

16
 co

sଶ 𝑥
=

9 
(d

) 
ta

n
𝑥

+
2

=
5 

(e
) 

4 
si

nଶ 𝑥
−

1
=

0 
  S
ol

ve
 f
or

 0
≤

𝑥
<

36
0°

, 
gi

vi
ng

 y
ou

r 

an
sw

er
s 

to
 1

 d
ec

im
al

 p
la

ce
. 

(a
) 

5
si

n
𝑥

=
co

s𝑥
 

(b
) 

si
n

𝑥
+

co
s𝑥

=
0 

(c
) 

7
si

n
𝑥

=
3

ta
n

𝑥 
  S
ol

ve
 f
or

 0
≤

𝜃
<

36
0°

, 
gi

vi
ng

 y
ou

r 

an
sw

er
s 

to
 1

 d
ec

im
al

 p
la

ce
. 

(a
) 

si
nଶ 𝜃

−
3 

co
sଶ 𝜃

=
0 

(b
) 

2 
co

sଶ 𝜃
−

co
s𝜃

−
1

=
0 

(c
) 

ta
n 

ଶ 𝜃
+

3
ta

n
𝜃

=
0 

(d
) 

2 
si

n 
ଶ 𝜃

+
7 

si
n 

𝜃
+

5
=

0 

  S
ol

ve
 f
or

 0
≤

𝜃
<

36
0°

, 
gi

vi
ng

 y
ou

r 

an
sw

er
s 

to
 1

 d
ec

im
al

 p
la

ce
. 

(a
) 

2 
co

s ଶ 𝜃
+

3
si

n
𝜃

=
3 

(b
) 

2 
si

nଶ 𝜃
=

3
−

3
co

s𝜃
 

        

S
ol

vi
n

g
 T

ri
g

on
om

et
ri

c 
Eq

u
at

io
n

s 
 S
ol

ve
 f
or

 0
≤

𝑥
<

36
0°

, 
gi

vi
ng

 y
ou

r 

an
sw

er
s 

to
 1

 d
ec

im
al

 p
la

ce
. 

(a
) 

 
si

n
𝑥

=
0.

78
 

(b
) 

2
ta

n
𝑥

=
5 

(c
) 

16
 co

sଶ 𝑥
=

9 
(d

) 
ta

n
𝑥

+
2

=
5 

(e
) 

4 
si

nଶ 𝑥
−

1
=

0 
  S
ol

ve
 f
or

 0
≤

𝑥
<

36
0°

, 
gi

vi
ng

 y
ou

r 

an
sw

er
s 

to
 1

 d
ec

im
al

 p
la

ce
. 

(a
) 

5
si

n
𝑥

=
co

s𝑥
 

(b
) 

si
n

𝑥
+

co
s𝑥

=
0 

(c
) 

7
si

n
𝑥

=
3

ta
n

𝑥 
  S
ol

ve
 f
or

 0
≤

𝜃
<

36
0°

, 
gi

vi
ng

 y
ou

r 

an
sw

er
s 

to
 1

 d
ec

im
al

 p
la

ce
. 

(a
) 

si
nଶ 𝜃

−
3 

co
sଶ 𝜃

=
0 

(b
) 

2 
co

sଶ 𝜃
−

co
s𝜃

−
1

=
0 

(c
) 

ta
n 

ଶ 𝜃
+

3
ta

n
𝜃

=
0 

(d
) 

2 
si

n 
ଶ 𝜃

+
7 

si
n 

𝜃
+

5
=

0 

  S
ol

ve
 f
or

 0
≤

𝜃
<

36
0°

, 
gi

vi
ng

 y
ou

r 

an
sw

er
s 

to
 1

 d
ec

im
al

 p
la

ce
. 

(a
) 

2 
co

s ଶ 𝜃
+

3
si

n
𝜃

=
3 

(b
) 

2 
si

nଶ 𝜃
=

3
−

3
co

s𝜃
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Single Pure - Trigonometric Equations

Patrons are reminded that drawing the relevant graph is a good idea and that tan ✓ ⌘ sin ✓
cos ✓

. Also,
(cos something)2 is written as cos2 something.

Give all answers as either exact or to 1 decimal place.

1. Solve sin ✓ = 1
2 for 0

� < ✓ < 720�. ✓ = 30� or ✓ = 150� or ✓ = 390� or ✓ = 510�

2. Solve cos ✓ =
p
3
2 for �360� < ✓ < 360�. ✓ = ±30� or ✓ = ±330�

3. Solve sin ✓ = 1p
2
for �360� < ✓ < 360�. ✓ = �315� or ✓ = �225� or ✓ = 45� or ✓ = 135�

4. Solve tan ✓ = 1p
3
for 0� < ✓ < 360�. ✓ = 30� or ✓ = 210�

5. Solve 2 sin ✓ + 1 = 0 for 0� < ✓ < 720�. ✓ = 210� or ✓ = 330� or ✓ = 570� or ✓ = 690�

6. Solve cos2 ✓ = 1 for 0� < ✓ < 720�. ✓ = 180� or ✓ = 360� or ✓ = 540�

7. Solve sin2 ✓ � 3 = 1 for �360� < ✓ < 360�. no solutions

8. Solve sin ✓ = 2
3 for 0

� < ✓ < 360�. ✓ = 41.8� or ✓ = 138.2�

9. Solve 2 tan ✓ + 1 = 6 for �360� < ✓ < 360�. ✓ = �291.8� or ✓ = �111.8� or ✓ = 68.2� or ✓ = 248.2�

10. Solve 3 sin ✓ + 1 = 0 for 0� < ✓ < 360�. ✓ = 199.5� or ✓ = 340.5�

11. Solve 3 sin ✓ = 5 cos ✓ for 0� < ✓ < 720�. ✓ = 59.0� or ✓ = 239.0� or ✓ = 419.0� or ✓ = 599.0�

12. Solve 5 cos2 ✓ = 1 for �360� < ✓ < 0�. ✓ = �296.6� or ✓ = �243.4� or ✓ = �116.6� or ✓ = �63.4�

���.M����H�����.��.�� 1 J.M.S����
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Si
ng

le
Pu

re
-
Q
ua

dr
at
ic
sI
n
D
isg

ui
se

To
sp
ot

a
qu

ad
ra
tic

in
di
sg
ui
se

yo
u
ar
e
lo
ok

in
g
fo
r
an

eq
ua
tio

n
w
he
re

th
e
po
w
er

on
on

e
of

th
e

va
ria

bl
es

is
tw

ic
e
th
at
on

th
e
ot
he
r.
Fo

re
xa
m
pl
e

(w
ha
te
ve
r)

18
+
4(
w
ha
te
ve
r)

9
�
5.

T
hi
sc

an
th
en

fa
ct
or
ise

to
((
w
ha
te
ve
r)

9
+
5)

((
w
ha
te
ve
r)

9
�
1)
,

or
yo
u
ca
n
co
m
pl
et
e
th
e
sq
ua
re

to

((
w
ha
te
ve
r)

9
+
2)

2
�
9.

So
lv
e
th
e
fo
llo
w
in
g:

1.
x4
�
13

x2
+
36
=
0.

x
=
±2

or
x
=
±3

2.
x4
�
15

x2
�
16
=
0.

x
=
±4

3.
x4
+
5x

2
+
6
=
0.

N
o
re
al
so
lu
tio

ns

4.
x6
+
7x

3
=
8.

x
=
�2

or
x
=
1

5.
2x

4
=

x2
+
1.

x
=
±1

6.
x
+
3
=
4p

x.
x
=
1
or

x
=
9

7.
12

x4
=
2x

2
+
4.

x
=
±
p 6 3

8.
2(
sin

x)
2
+
sin

x
�
1
=
0
in

ra
ng

e
0
<

x
<

36
0.

x
=
27
0
or

x
=
30

or
x
=
15
0

9.
4x

4 +
14
4

73
=

x2
.

x
=
±
3 2
or

x
=
±4

10
.
2(
co
sx

)2
+

(c
os

x)
=
6.

N
o
re
al
so
lu
tio

ns

11
.

x
=
2p

x
+
3.

x
=
9

12
.
6x

2/
3
+
5x

1/
3
�
4
=
0.

x
=

1 8
or

x
=
�
64 27

13
.

(x
2
�
4x
+
1)

2
+

(x
2
�
4x
+
1)
�
12
=
0.

x
=
2
±
p 6

14
.
2✓
+
15
=
11
p ✓

.
✓
=
9
or

✓
=

25 4

15
.

x2
+

72 x
2
=
17
.

x
=
±3

or
x
=
±2
p 2

16
.
p z
�
2

4p z
=
3.

z
=
81

(o
nl
y)

17
.
22

x
�
12
⇥
2x
+
32
=
0.

x
=
2
or

x
=
3

18
.

t=
4p

t+
1.

t
=
9
±
4p

5

19
.
22

x
+
8
=
9
⇥
2x
.

x
=
0
or

x
=
3

20
.
2p

x
+

9 p x
=
9.

x
=

9 4
or

x
=
9

21
.
⇣ 1 x

⌘ 2
+
1
=
8
⇣ 1 x

⌘ .[
D
o
th
is
qu

es
tio

n
in

tw
o

w
ay
s.]

x
=
4
±
p 1

5

22
.
2(
co
s✓

)2
=
8c

os
✓
+
21
.

N
o
re
al
so
lu
tio

ns

23
.

x8
+
4x

4
=
3.

x
=
±

4q
�2
+
p 7

24
.
22

x
+
1
=
2x
+
1 .

x
=
0

25
.
22

x
+
12
8
=
3
⇥
2x
+
3 .

x
=
3
or

x
=
4

26
.
81
+
32

x
+
1
=
4
⇥
3x
+
2 .

x
=
2
or

x
=

27
.

a2
x
+

a4
=

ax
+
1
+

ax
+
3 .

x
=
1
or

x
=
3

O
nl
y
at
te
m
pt

th
e
fo
llo
w
in
g
if
yo
u
ha
ve

stu
di
ed

lo
ga
rit
hm

s.

28
.
22

x
�
13
⇥
2x
+
42
=
0.

x
=
lo
g 2

7
or

x
=
lo
g 2

6

29
.
42

x
�
9
⇥
4x
+
14
=
0.

x
=
lo
g 4

7
or

x
=

1 2

30
.
32

x
+
10
=
7
⇥
3x
.

x
=
lo
g 3

2
or

x
=
lo
g 3

5

31
.
22

x
�
5
⇥
2x
+
1
+
25
=
0.

x
=
lo
g 2

5
(r
ep
ea
te
d)

32
.
32

x
�
3x
+
2
+
20
=
0.

x
=
lo
g 3

4
or

x
=
lo
g 3

5

�
�
�
.M

��
��
H
��
��
�.
��

.�
�

1
J.M

.S
��

��



Interwoven Maths

Page 78

@nathanday314

The Factor TheoremSolving Trig Equations with…

Solve each equation in the given region:
Round answers to 1 decimal place, where appropriate.
 

1)  𝟔 𝐬𝐢𝐧𝟑 𝒙 − 𝟓 𝐬𝐢𝐧𝟐 𝒙 − 𝟑 𝐬𝐢𝐧𝒙 + 𝟐 = 𝟎, for 0° ≤ 𝑥 < 360°,
2)  𝟏𝟐 𝐜𝐨𝐬𝟒 𝒙 − 𝐜𝐨𝐬𝟑 𝒙 − 𝟏𝟖 𝐜𝐨𝐬𝟐 𝒙 + 𝐜𝐨𝐬 𝒙 + 𝟔 = 𝟎, for −180° ≤ 𝑥 < 180°,
3)  𝟔 𝐭𝐚𝐧𝟓 𝒙 + 𝟑𝟓 𝐭𝐚𝐧𝟒 𝒙 + 𝟔𝟐 𝐭𝐚𝐧𝟑 𝒙 + 𝟑𝟓 𝐭𝐚𝐧𝟐 𝒙 + 𝟔 𝐭𝐚𝐧𝒙 = 𝟎, for 0° ≤ 𝑥 < 180°.

4)  𝟐 𝐜𝐨𝐬𝟑 𝒙 + 𝟑 𝐬𝐢𝐧𝟐 𝒙 − 𝟖 𝐜𝐨𝐬 𝒙 − 𝟔 = 𝟎, for 0° ≤ 𝑥 < 720°,
5)  −𝟑𝐬𝐢𝐧(𝒙) 𝐜𝐨𝐬𝟐 𝒙 + 𝟏𝟏 𝐬𝐢𝐧𝟐 𝒙 − 𝟏𝟔 𝐬𝐢𝐧𝒙 + 𝟓 = 𝟎, for −360° ≤ 𝑥 < 360°,
6)  𝐭𝐚𝐧(𝒙) 𝐬𝐢𝐧𝟐 𝒙 − 𝟑 𝐬𝐢𝐧𝟐 𝒙 − 𝟏𝟎 𝐬𝐢𝐧 𝒙 𝐜𝐨𝐬 𝒙 + 𝟐𝟒 𝐜𝐨𝐬𝟐 𝒙 = 𝟎, for −360° ≤ 𝑥 < 0°.

7)  𝟔 𝐬𝐢𝐧𝟒 𝟐𝒙 − 𝟓 𝐬𝐢𝐧𝟑 𝟐𝒙 − 𝟏𝟒 𝐬𝐢𝐧𝟐 𝟐𝒙 − 𝐬𝐢𝐧𝟐𝒙 + 𝟐 = 𝟎, for 0° ≤ 𝑥 < 180°,
8)  𝟓 𝐜𝐨𝐬𝟓 𝟑𝒙 − 𝟏𝟗 𝐜𝐨𝐬𝟒 𝟑𝒙 − 𝟗 𝐜𝐨𝐬𝟑 𝟑𝒙 + 𝟕𝟗 𝐜𝐨𝐬𝟐 𝟑𝒙 − 𝟒𝟒 𝐜𝐨𝐬𝟑𝒙 − 𝟏𝟐 = 𝟎, for 0° ≤ 𝑥 < 120°,
9)  𝐭𝐚𝐧𝟒 𝟒𝒙 + 𝟓 − 𝟐𝟕 𝐭𝐚𝐧𝟐(𝟒𝒙 + 𝟓) − 𝟏𝟒 𝐭𝐚𝐧(𝟒𝒙 + 𝟓) + 𝟏𝟐𝟎 = 𝟎, for 0° ≤ 𝑥 < 90°.
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D
om

ai
n

 a
n

d
 R

an
g

e 

Fi
nd

 t
he

 r
an

ge
s 

fo
r 

ea
ch

 o
f 
th

es
e 

fu
nc

tio
ns

 a
nd

 t
he

ir
 d

om
ai

ns
: 

(a
) 

𝑓(
𝑥)

=
5𝑥

+
1 

    
𝑥

=
{ 1

,2
,3

}  

(b
) 

𝑔(
𝑥)

=
𝑥ଶ

−
3 

    
𝑥

=
{ 3

,4
,5

}  

(c
) 

ℎ(
𝑥)

=
√2

𝑥
+

1 
    

𝑥
=

{ 2
,4

,1
2}

 

 Th
e 

do
m

ai
n 

is
 {1

,2
,3

,4
}.

 F
in

d 
th

e 
ra

ng
es

 
of

 t
he

se
 f
un

ct
io

ns
: 

(d
) 

𝑓:
𝑥

→
𝑥

+
9 

(e
) 

𝑔:
𝑥

→
2𝑥

ଶ  

(f
) 

ℎ:
𝑥

→
௫ ௫ା

ଵ 

 W
ha

t 
va

lu
e 

of
 𝑥

 m
us

t 
be

 e
xc

lu
de

d 
fr

om
 

th
e 

do
m

ai
ns

 f
or

 t
he

 f
ol

lo
w

in
g 

fu
nc

tio
ns

? 
 

(g
) 

 𝑓
( 𝑥

)
=

ଷ ௫ 

(h
) 

𝑔(
𝑥)

=
௫ ௫ି

ଶ 

(i
) 

ℎ(
𝑥)

=
௫ା

ଵ
௫ା

ଶ 

 W
ha

t 
va

lu
es

 o
f 

𝑥 
m

us
t 

be
 e

xc
lu

de
d 

fr
om

 
th

e 
do

m
ai

ns
 f
or

 t
he

 f
ol

lo
w

in
g 

fu
nc

tio
ns

? 

(j
) 

 𝑓
:𝑥

→
√𝑥

 

(k
) 

𝑔:
𝑥

→
√𝑥

−
3 

(l
) 

ℎ:
𝑥

→
√𝑥

+
2 

 W
ha

t 
va

lu
es

 o
f 

𝑥 
m

us
t 

be
 e

xc
lu

de
d 

fr
om

 
th

e 
do

m
ai

ns
 f
or

 t
he

 f
ol

lo
w

in
g 

fu
nc

tio
ns

? 

(m
) 

 
𝑓(

𝑥)
=

ଶ
௫ି

ଵ
+

ଷ
௫ା

ହ 

(n
) 

𝑔(
𝑥)

=
√2

𝑥
−

1 

 

D
om

ai
n

 a
n

d
 R

an
g

e 

Fi
nd

 t
he

 r
an

ge
s 

fo
r 

ea
ch

 o
f 
th

es
e 

fu
nc

tio
ns

 a
nd

 t
he

ir
 d

om
ai

ns
: 

(a
) 

𝑓(
𝑥)

=
5𝑥

+
1 

    
𝑥

=
{ 1

,2
,3

}  

(b
) 

𝑔(
𝑥)

=
𝑥ଶ

−
3 

    
𝑥

=
{ 3

,4
,5

}  

(c
) 

ℎ(
𝑥)

=
√2

𝑥
+

1 
   

 𝑥
=

{ 2
,4

,1
2}

 

 Th
e 

do
m

ai
n 

is
 {1

,2
,3

,4
}.

 F
in

d 
th

e 
ra

ng
es

 
of

 t
he

se
 f
un

ct
io

ns
: 

(d
) 

𝑓:
𝑥

→
𝑥

+
9 

(e
) 

𝑔:
𝑥

→
2𝑥

ଶ  

(f
) 

ℎ:
𝑥

→
௫ ௫ା

ଵ 

 W
ha

t 
va

lu
e 

of
 𝑥

 m
us

t 
be

 e
xc

lu
de

d 
fr

om
 

th
e 

do
m

ai
ns

 f
or

 t
he

 f
ol

lo
w

in
g 

fu
nc

tio
ns

? 
 

(g
) 

 𝑓
( 𝑥

)
=

ଷ ௫ 

(h
) 

𝑔(
𝑥)

=
௫ ௫ି

ଶ 

(i
) 

ℎ(
𝑥)

=
௫ା

ଵ
௫ା

ଶ 

 W
ha

t 
va

lu
es

 o
f 

𝑥 
m

us
t 

be
 e

xc
lu

de
d 

fr
om

 
th

e 
do

m
ai

ns
 f
or

 t
he

 f
ol

lo
w

in
g 

fu
nc

tio
ns

? 

(j
) 

 𝑓
:𝑥

→
√𝑥

 

(k
) 

𝑔:
𝑥

→
√𝑥

−
3 

(l
) 

ℎ:
𝑥

→
√𝑥

+
2 

 W
ha

t 
va

lu
es

 o
f 

𝑥 
m

us
t 

be
 e

xc
lu

de
d 

fr
om

 
th

e 
do

m
ai

ns
 f
or

 t
he

 f
ol

lo
w

in
g 

fu
nc

tio
ns

? 

(m
) 

 
𝑓(

𝑥)
=

ଶ
௫ି

ଵ
+

ଷ
௫ା

ହ 

(n
) 

𝑔(
𝑥)

=
√2

𝑥
−

1 
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
 M

A
TH

S
pr

in
t, 

20
13

Fr
ee

 w
or

ks
he

et
 c

re
at

ed
 b

y 
M

A
TH

S
pr

in
t. 

Fu
nc

tio
ns

 - 
D

om
ai

n 
an

d 
R

an
ge

:1

N
am

e:
C

la
ss

/S
et

:

Fu
nc

tio
ns

 - 
D

om
ai

n 
an

d 
R

an
ge

.m
at

hs
pr

in
t.c

o.
uk

 .
w

w
w

1:
1 2G
iv

e 
th

e 
do

m
ai

n.

g(
x)

 =
 1 
− 

7x
4x

__
__

__
__

__

a)
 

f (
x)

 =
 −

7x
 −

 5
x 
− 

1

__
__

__
__

__

b)
 

h(
x)

 =
 −

5x
 −

 9
5x

 −
 2

__
__

__
__

__

c)
 

f (
x)

 =
 −

8 x
 −

 5

__
__

__
__

__

d)
 

2:
1 2G
iv

e 
th

e 
do

m
ai

n.

g(
x)

 =
 7
√x

 +
 6

__
__

__
__

__

a)
 

h(
x)

 =
 √
 −x

 +
 1

0
4

 

__
__

__
__

__

b)
 

g(
x)

 =
 √

(−
3x

 −
 9

)

__
__

__
__

__

c)
 

h(
x)

 =
 √
 −x 2

  −
 5

__
__

__
__

__

d)
 

3:
1 2G
iv

e 
th

e 
do

m
ai

n.

f (
x)

 =
 2x

 −
 5

3x
 −

 9

__
__

__
__

__

a)
 

g(
x)

 =
 √
 x 
− 

9
6

 

__
__

__
__

__

b)
 

f (
x)

 =
 9
√x

 −
 3

__
__

__
__

__

c)
 

h(
x)

 =
 x 
+ 

7
x 
− 

4

__
__

__
__

__

d)
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
 M

A
TH

S
pr

in
t, 

20
13

Fr
ee

 w
or

ks
he

et
 c

re
at

ed
 b

y 
M

A
TH

S
pr

in
t. 

Fu
nc

tio
ns

 - 
D

om
ai

n 
an

d 
R

an
ge

:1

4:
1 2W
ha

t v
al

ue
s 

m
us

t b
e 

ex
cl

ud
ed

 fr
om

 th
e 

do
m

ai
n?

h(
x)

 =
 

1
−5

 −
 4

x

__
__

__
__

__

a)
 

g(
x)

 =
 

10 x 
+ 

6

__
__

__
__

__

b)
 

f (
x)

 =
 1 
− 

4x
6x

__
__

__
__

__

c)
 

g(
x)

 =
 2x

 −
 3

6x
 −

 5

__
__

__
__

__

d)
 

5:
1 2W
ha

t v
al

ue
s 

m
us

t b
e 

ex
cl

ud
ed

 fr
om

 th
e 

do
m

ai
n?

f (
x)

 =
 √

(−
4x

 +
 5

)

__
__

__
__

__

a)
 

h(
x)

 =
 √
 −x 2

  +
 3

__
__

__
__

__

b)
 

h(
x)

 =
 8
√x

 −
 4

__
__

__
__

__

c)
 

g(
x)

 =
 √

(−
5x

 −
 3

)

__
__

__
__

__

d)
 

6:
1 2W
ha

t v
al

ue
s 

m
us

t b
e 

ex
cl

ud
ed

 fr
om

 th
e 

do
m

ai
n?

f (
x)

 =
 x 
+ 

4
x 
− 

3

__
__

__
__

__

a)
 

g(
x)

 =
 √
 x 
− 

6
8

 

__
__

__
__

__

b)
 

h(
x)

 =
 √
 x 2  +

 7

__
__

__
__

__

c)
 

f (
x)

 =
 5x

 +
 5

x 
− 

1

__
__

__
__

__

d)
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FUNCTIONS 
SINGLE FUNCTIONS

 
Ref: G294.4R1 

 

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

 

A1 

  f (x) = 3x −5  

 
Find f(6) 

A2 

  
f (x) = x2 − 10

x  
 

Find f(–2) 

A3 

  
f (x) = 3x + 2

x  
 

Find f(0.5) 

A4 

  
f (x) = 9

x + 2
+ 3

x −1  
 

Find f(0) 

B1 

  f (x) = 8− x  
 

State the values of x which must be 
excluded from the domain of f. 

B2 

  
f (x) = 7

3x +1  
 

State the value of x which must be 
excluded from the domain of f. 

B3 

  
f (x) = 5

x +1
+ 2

x − 3  
 

State the values of x which cannot be 
included in any domain of f. 

B4 

  f (x) = x − 4  
 

State the values of x which cannot be 
included in any domain of f. 

C1 

  f (x) = 4x − 9  
 

Express the inverse function f–1 in 
the form f–1(x) = … 

C2 

  
f (x) = 2x

x −1  
 

Express the inverse function f–1 in 
the form f–1(x) = … 

C3 

  
f (x) = x

3x +1  
 

Find f–1(x) 

C4 

  f (x) = 2x −1  
 

Express the inverse function f–1 in 
the form f–1(x) = … 

D1 

  f (x) = 2x − 7  
 

Given that f(a) = 3, 
work out the value of a 

D2 

  
f (x) = 1

2
x + 4

 
 

f(a) = –2 
Work out the value of a. 

D3 

  
f (x) = x

x −1  
 

Solve the equation f(x) = 1.2 
Show your working clearly. 

D4 

  
f (x) = 3

x +1
+ 1

x − 2  
 

Find the value of x for which f(x) = 0 
Show your working clearly. 
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Sp
ec

ia
l F

un
ct

io
ns

Do
m

ai
n

Ra
ng

e
𝑓
𝑥

=
𝑥2

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e
𝑓
𝑥

=
𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e

𝑓
𝑥

=
1 𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e

𝑓
𝑥

=
1 𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Th
in

k 
ab

ou
t t

he
se

 4
 fu

nc
tio

ns
.

Ho
w

 d
o 

po
sit

iv
e 

&
 n

eg
at

iv
e 

nu
m

be
rs

 (&
 ze

ro
) i

n
th

e 
Do

m
ai

n 
m

ap
 o

nt
o 

th
e 

Ra
ng

e?

W
hi

ch
 n

um
be

rs
ca

nn
ot

 m
ap

be
tw

ee
n 

th
e 

do
m

ai
n 

&
 ra

ng
e?

①
Sp

ec
ia

l F
un

ct
io

ns

Do
m

ai
n

Ra
ng

e
𝑓
𝑥

=
𝑥2

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e
𝑓
𝑥

=
𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e

𝑓
𝑥

=
1 𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e

𝑓
𝑥

=
1 𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Th
in

k 
ab

ou
t t

he
se

 4
 fu

nc
tio

ns
.

Ho
w

 d
o 

po
sit

iv
e 

&
 n

eg
at

iv
e 

nu
m

be
rs

 (&
 ze

ro
) i

n
th

e 
Do

m
ai

n 
m

ap
 o

nt
o 

th
e 

Ra
ng

e?

W
hi

ch
 n

um
be

rs
ca

nn
ot

 m
ap

be
tw

ee
n 

th
e 

do
m

ai
n 

&
 ra

ng
e?

①
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Sp
ec

ia
l F

un
ct

io
ns

Do
m

ai
n

Ra
ng

e
𝑓
𝑥

=
𝑥2

𝑓ି
ଵ
𝑥

=
𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e
𝑓
𝑥

=
𝑥

𝑓ି
ଵ
𝑥

=
𝑥2

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e

𝑓
𝑥

=
1 𝑥

𝑓ି
ଵ
𝑥

=
1 𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e

𝑓
𝑥

=
1 𝑥

𝑓ି
ଵ
𝑥

=
1 𝑥2

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Th
in

k 
ab

ou
t t

he
se

 4
 fu

nc
tio

ns
.

Ho
w

 d
o 

po
sit

iv
e 

&
 n

eg
at

iv
e 

nu
m

be
rs

 (&
 ze

ro
) i

n
th

e 
Do

m
ai

n 
m

ap
 o

nt
o 

th
e 

Ra
ng

e?

Ex
pr

es
s t

he
 in

ve
rs

e 
fu

nc
tio

n,
 h

ow
 d

o 
nu

m
be

rs
 m

ap
 in

 th
e 

re
ve

rs
e 

di
re

ct
io

n?

W
hi

ch
 n

um
be

rs
ca

nn
ot

 m
ap

be
tw

ee
n 

th
e 

do
m

ai
n 

&
 ra

ng
e?

Fo
r s

pe
ci

fic
 v

al
ue

s o
f 𝑥

,
ho

w
 a

re
 th

e 
do

m
ai

n 
&

 ra
ng

e 
va

lu
es

co
nn

ec
te

d 
fo

r t
he

 
no

rm
al

 &
 in

ve
rs

e 
op

er
at

io
ns

?

②
Sp

ec
ia

l F
un

ct
io

ns

Do
m

ai
n

Ra
ng

e
𝑓
𝑥

=
𝑥2

𝑓ି
ଵ
𝑥

=
𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e
𝑓
𝑥

=
𝑥

𝑓ି
ଵ
𝑥

=
𝑥2

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e

𝑓
𝑥

=
1 𝑥

𝑓ି
ଵ
𝑥

=
1 𝑥

po
si

tiv
e

ze
ro

ne
ga

tiv
e

po
si

tiv
e

ze
ro

ne
ga

tiv
e

Do
m

ai
n

Ra
ng

e

𝑓
𝑥

=
1 𝑥

𝑓ି
ଵ
𝑥

=
1 𝑥2

po
si

tiv
e

ze
ro

ne
ga

tiv
e
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si

tiv
e

ze
ro

ne
ga

tiv
e

Th
in

k 
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t t

he
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nc
tio

ns
.

Ho
w

 d
o 
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sit
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e 

&
 n

eg
at

iv
e 

nu
m

be
rs

 (&
 ze

ro
) i

n
th

e 
Do

m
ai

n 
m
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 o

nt
o 

th
e 

Ra
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e?

Ex
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es
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e 
fu
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tio

n,
 h

ow
 d

o 
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m
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rs
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e 
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n?

W
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ch
 n
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ot

 m
ap

be
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ee
n 

th
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n 

&
 ra

ng
e?
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 v
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s o
f 𝑥

,
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 a
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e 
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io
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?

②
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P
ie

ce
w

is
e 

Fu
n

ct
io

n
s 

 S
ke

tc
h 

th
e 

fo
llo

w
in

g 
fu

nc
ti
on

s:
 

(a
) 

 
𝑓(

𝑥)
=

2 
    

   
    

 𝑓
𝑜𝑟

 −
5

≤
𝑥

<
0 

𝑓(
𝑥)

=
2

−
𝑥 

    
𝑓𝑜

𝑟 0
≤

𝑥
≤

3 
𝑓(

𝑥)
=

−
1 

    
    

𝑓𝑜
𝑟 3

<
𝑥

≤
5 

 (b
) 

𝑓(
𝑥)

=
𝑥 

    
   

    
 𝑓

𝑜𝑟
 −

4
≤

𝑥
<

0 
𝑓(

𝑥)
=

𝑥ଶ     
    

  𝑓
𝑜𝑟

 0
≤

𝑥
≤

4 
 (c

) 
𝑓(

𝑥)
=

𝑥ଶ
+

1 
  𝑓

𝑜𝑟
 −

4
≤

𝑥
<

0 
𝑓(

𝑥)
=

1 
    

    
   𝑓

𝑜𝑟
 0

≤
𝑥

≤
2 

𝑓(
𝑥)

=
𝑥

−
1 

   𝑓
𝑜𝑟

 2
<

𝑥
≤

4 
 (a

) 
G

iv
en

 t
he

 g
ra

ph
 o

f 
𝑦

=
𝑓(

𝑥)
, 

de
fin

e 
th

e 
fu

nc
ti
on

, 
st

at
in

g 
th

e 
do

m
ai

n 
of

 e
ac

h 
pa

rt
 

cl
ea

rl
y.

 

 

(b
) 

Ev
al

ua
te

 𝑓
(1

) 
 (a

) 
G

iv
en

 t
he

 g
ra

ph
 o

f 
𝑦

=
𝑓(

𝑥)
, 

de
fin

e 
th

e 
fu

nc
ti
on

, 
st

at
in

g 
th

e 
do

m
ai

n 
of

 e
ac

h 
pa

rt
 

cl
ea

rl
y.

 

 

(b
) 

S
ol

ve
 𝑓

( 𝑥
)

=
1 

P
ie

ce
w

is
e 

Fu
n

ct
io

n
s 

 S
ke

tc
h 

th
e 

fo
llo

w
in

g 
fu

nc
ti
on

s:
 

(a
) 

 
𝑓(

𝑥)
=

2 
    

   
    

 𝑓
𝑜𝑟

 −
5

≤
𝑥

<
0 

𝑓(
𝑥)

=
2

−
𝑥 

    
𝑓𝑜

𝑟 0
≤

𝑥
≤

3 
𝑓(

𝑥)
=

−
1 

    
    

𝑓𝑜
𝑟 3

<
𝑥

≤
5 

 (b
) 

𝑓(
𝑥)

=
𝑥 

    
   

    
 𝑓

𝑜𝑟
 −

4
≤

𝑥
<

0 
𝑓(

𝑥)
=

𝑥ଶ     
    

  𝑓
𝑜𝑟

 0
≤

𝑥
≤

4 
 (c

) 
𝑓(

𝑥)
=

𝑥ଶ
+

1 
  𝑓

𝑜𝑟
 −

4
≤

𝑥
<

0 
𝑓(

𝑥)
=

1 
    

    
   𝑓

𝑜𝑟
 0

≤
𝑥

≤
2 

𝑓(
𝑥)

=
𝑥

−
1 

   𝑓
𝑜𝑟

 2
<

𝑥
≤

4 
 (a

) 
G

iv
en

 t
he

 g
ra

ph
 o

f 
𝑦

=
𝑓(

𝑥)
, 

de
fin

e 
th

e 
fu

nc
ti
on

, 
st

at
in

g 
th

e 
do

m
ai

n 
of

 e
ac

h 
pa

rt
 

cl
ea

rl
y.

 

 

(b
) 

Ev
al

ua
te

 𝑓
(1

) 
 (a

) 
G

iv
en

 t
he

 g
ra

ph
 o

f 
𝑦

=
𝑓(

𝑥)
, 

de
fin

e 
th

e 
fu

nc
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, 
st

at
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g 
th

e 
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n 
of

 e
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h 
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rt
 

cl
ea

rl
y.

 

 

(b
) 

S
ol

ve
 𝑓

( 𝑥
)

=
1 
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5 Graph Transformations
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A B C D 

E F G H 

I J K L 

Trig Transformations 

Match the graphs to their equations  below. 

www.MathsPad.co.uk 

1 

y = -tan(x) 

y = sin(x) + 2 

y = tan(x - 90) 

y = sin(x) 

y = sin(x) - 3 y = -sin(x) y = -cos(x)  

y = cos(x)  - 2 y = tan(x) 

y = cos(x) 

y = tan(x) + 2 y = cos(x) + 1   



Fluency Practice

Page 117

y = sin(-x) - 3 

A B C D 

E F G H 

I J K L 

y = sin(x) - 2 

y = sin(x - 45) y = sin(x) 

y = sin(x + 180) 

y = -sin(x) + 1 

y = cos(x + 180)  y = cos(x)  - 3 

y = cos(x - 90) + 1 

y = cos(x) y = cos(-x) -1  

y = cos(x) +1   

Trig Transformations 

Match the graphs to their equations  below. 

www.MathsPad.co.uk 

2 
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Transforming sin & cos Graphs

𝑦 = 𝑓 𝑥 + 𝑎

= 0
𝑎

𝑦 = 𝑓 𝑥 − 𝑎

= 𝑎
0

𝑦 = −𝑓 𝑥

Reflection in
𝑦 axis.

𝑦 = 𝑓 −𝑥

Reflection in
𝑥 axis.

𝑥

𝑦

360°−360° −1

1
𝑦 = 𝑐𝑜𝑠(𝑥) 

A) Sketch:  𝑦 = 𝑐𝑜𝑠 𝑥 + 1 

𝑥

𝑦

360°−360° −1

1
𝑦 = sin(𝑥) 

B) Sketch:  𝑦 = 𝑠𝑖𝑛 𝑥 − 1 

𝑥

𝑦

360°−360° −1

1
𝑦 = 𝑐𝑜𝑠(𝑥) 

C) Sketch:  𝑦 = 𝑐𝑜𝑠(𝑥 − 90) 

𝑥

𝑦

360°−360° −1

1
𝑦 = sin(𝑥) 

D) Sketch:  𝑦 = 𝑠𝑖𝑛(𝑥 + 90) 

𝑥

𝑦

360°−360° −1

1
𝑦 = 𝑐𝑜𝑠(𝑥) 

F) Sketch:  𝑦 = −𝑐𝑜𝑠(𝑥) 

𝑥

𝑦

360°−360° −1

1
𝑦 = sin(𝑥) 

G) Sketch:  𝑦 = 𝑠𝑖𝑛(−𝑥) 

𝑥

𝑦

360°−360° −1

1
𝑦 = 𝑐𝑜𝑠(𝑥) 

I) Sketch:  𝑦 = 𝑐𝑜𝑠 𝑥 − 30 + 1 

𝑥

𝑦

360°−360° −1

1
𝑦 = sin(𝑥) 

J) Sketch:  𝑦 = −𝑠𝑖𝑛(𝑥 + 180) 

𝑥

𝑦

360°−360° −1

1
𝑦 = sin(𝑥) 

E) Sketch:  𝑦 = 𝑠𝑖𝑛(𝑥 − 30) 

𝑥

𝑦

360°−360° −1

1
𝑦 = sin(𝑥) 

H) Sketch:  𝑦 = −𝑠𝑖𝑛(−𝑥) 

𝑥

𝑦

360°−360° −1

1
𝑦 = sin(𝑥) 

K) Sketch:  𝑦 = 𝑠𝑖𝑛 −𝑥 + 30 − 1 
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Transforming 
Graphs

𝑓 𝑥 = 𝑥ଶ − 1

𝑥 𝑓(𝑥) 𝑓 𝑥 + 2
3 9 11
2 4 6
1 1
0 0

−1 1
−2 4
−3 9

𝑓 𝑥 = 𝑥ଶ + 1 𝑓 𝑥 = 𝑥ଷ

𝑓 𝑥 = 𝑥ଶ

The graph   𝑦 = 𝑥2 has been plotted.
We will transform it by adding 2 to the function output.

Complete the table of values & plot the graph.

Describe how the original graph 
has moved (transformed).

We will transform this graph by adding 2 to the function input.
Complete the table of values & plot the graph.

𝑦 = 𝑥ଶ − 1

𝑦 = 𝑥ଶ + 1

𝑦 = 𝑥ଷ

We will transform this graph by taking the negation of the output.

Describe how the original graph 
has been transformed.

Describe how the original graph 
has been transformed.

Describe how the original graph 
has been transformed.

𝑥 𝑓(𝑥) 𝑥 + 2 𝑓 𝑥 + 2
3 8 5 24
2 3 4 15
1 0 3 8
0 −1 2

−1 0
−2 3
−3 8
−4 15
−5 24

𝑥 𝑓(𝑥) −𝑓 𝑥
3 10 −10
2 5
1 2
0 1

−1 2
−2 5
−3 10

𝑥 𝑓(𝑥) −𝑥 𝑓 −𝑥
3 27 −3
2 8
1 1
0 0

−1 −1
−2 −8
−3 −27

We will transform this graph by
taking the negation of the input.

change 
+ to −, or – to +

① ②

③ ④
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fo

rm
at

io
n 
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d.
  

Tr
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sf
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ns
 

y 
= 

f(x
) +

 5
 

y 
= 

-f(
x)

 

y 
= 

f(-
x)

 

y 
= 

f(x
 - 

3)
 - 

4 

y 
= 

f(x
+3

) 
y 

= 
f(x

-3
) 

y 
= 

f(x
 +

 3
) 

y 
= 

f(x
 - 

3)
 +

 4
 

y 
= 

-f(
x 

- 5
) 

w
w
w
.M
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Pa
d.
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y 
= 

f(x
 - 

2)
 

 M
ax

: 
 M

in
: 

y 
= 

-f(
x)

 
 M

ax
: 

 M
in

: 

y 
= 

f(-
x)

 
 M

ax
: 

 M
in

: 

y 
= 

f(x
) +

 2
 

 M
ax

: 
 M

in
: 

w
w

w
.M

at
hs

Pa
d.

co
.u

k 

Th
e 

m
in

im
um

 a
nd

 m
ax
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um

 p
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 y

 =
 f(

x)
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w
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W
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 m
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(-5
,1

0)
 

(1
,-8

) 

y 
= 

f(x
) Tr
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m
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…
…

…
…

.. 
 M
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: (

3,
18

) 
 M
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: (

-5
,-8

) 

…
…

…
…

.. 
 M

ax
: (

5,
 1

8)
 

 M
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: (
-3

, -
8)

 

…
…

…
…

…
.. 

 M
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: (
-1

, 1
8)

 
 M

in
: (

-9
, -

8)
 

…
…

…
…

.. 
 M

ax
: (

2,
 2

3)
 

 M
in

: (
-6

, -
3)

 

Th
e 

bo
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s 
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e 
m
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 a
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 m
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 p
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at
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.  
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,-8

) 

(2
,1

8)
 

y 
= 

f(x
) 
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The graph shows the function 𝑔 𝑥

X A Transformation
Point A is 
now at 
____

𝑔(𝑥 − 7)
(−11, 17)

𝑔 𝑥 + 7
−𝑔(𝑥)

(4, −17)
𝑔 −𝑥 + 7
𝑔 −𝑥 − 3

(2, 16)
−𝑔 4 − 𝑥 + 2
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A

C

B

The graph shows the function, 𝑓 𝑥

4) Sketch the following 
functions and write down 
the coordinates of A, B and 
C after the transformation:

𝑦 = 𝑓 𝑥 − 5
𝑦 = 𝑓 𝑥 − 5
𝑦 = −𝑓 𝑥 + 5
𝑦 = 𝑓(𝑥 + 5)
𝑦 = 𝑓 5 − 𝑥

𝑦 = −𝑓 𝑥 + 2 − 1
𝑦 = − 𝑓 𝑥 + 2 − 1

1) Find length AC

2) Find the angle AB 
makes with the y-axis

3) Find the midpoint of BC

5) Find the area between 𝑓(𝑥) and the line 𝑦 = ଷ
ହ
𝑥 − 2

6) Line segment BD is perpendicular to AB and intersects 𝑓 𝑥 . Find the length of BD.

a)
b)
c)
d)
e)
f)
g)
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𝑦 = 𝑓 𝑥

𝑦 − 4 = 𝑓 𝑥

𝑦 = 𝑓 𝑥 − 4

𝑦 + 4 = 𝑓 𝑥 − 4

Sketch each translated graph:

𝑦 = 𝑓 𝑥 − 3 − 2

𝑦 = 𝑓 3 + 𝑥 + 2

𝑦 + 3 = 𝑓 𝑥 + 4
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Match each vector representation with its equivalent translation in function notation.

−2
3

1
0

−3
2

3
−2

−2
−1

−1
0

3
2

0
2

2
0

−3
3

3
−2

2
3

0
−1

0
1

−1
2

2
−3

Vectors

𝑦 − 3 = 𝑓 𝑥 + 2 𝑦 = 𝑓 𝑥 + 3 + 3 𝑦 = 𝑓 𝑥 − 3 + 2

𝑦 − 2 = 𝑓 𝑥 − 3 𝑦 + 2 = 𝑓 𝑥 − 3 1 + 𝑦 = 𝑓 2 + 𝑥

𝑦 = 𝑓 1 + 𝑥 + 2 𝑦 + 2 = 𝑓(𝑥 − 3) 𝑦 − 2 = 𝑓(3 + 𝑥)

𝑦 = 1 + 𝑓 𝑥 𝑦 + 3 = 𝑓 𝑥 − 2 + 3 𝑦 = 𝑓 𝑥 − 2 + 3

𝑦 = 𝑓 𝑥 + 2 𝑦 + 2 = 𝑓 1 + 𝑥 + 2 𝑦 = 𝑓(1 + 𝑥 − 2)

𝑦 = 𝑓 𝑥 − 2 − 3

Transformations in function notation
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ct?
	

Qu
es
tio
n	3

:	
Ca
rl	
an
d	M

ich
ae
l	e
ac
h	d

ra
w	
a	t
ria
ng
le	
wi
th
	on
e	a
ng
le	
of	
58
°,	o

ne
	an
gle
	of
	68

°		
	

	
an
d	o
ne
	an
gle
	of
	54

°.	
	

	
Ca
rl	
sa
ys
	th
eir
	tr
ian

gle
s	m

us
t	b
e	c
on
gr
ue
nt
.	

	
	

Is	
Ca
rl	
co
rre
ct?
	

Qu
es
tio
n	4

:	
AB
CD
	is
	a	
pa
ra
lle
log
ra
m.
	

	
	

Pr
ov
e	t
ha
t	t
ria
ng
les
	AB

D	
an
d	B

CD
	ar
e	c
on
gr
ue
nt
.	

Qu
es
tio
n	5

:	
In
	th
e	d
iag
ra
m,
	th
e	l
ine

s	C
E	a
nd
	D
F	i
nt
er
se
ct	
at	
G.	

	
	

CD
	an
d	F
E	a
re
	pa
ra
lle
l	a
nd
	CD

	=	
FE
.	

	
	

Pr
ov
e	t
ha
t	t
ria
ng
les
	CD

G	a
nd
	EF

G	a
re
	co
ng
ru
en
t.	

	 	 �

Ap
ply

An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
19

Cli
ck
	he
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C
op

yr
ig

ht
 ©

 m
at

hs
m

al
ak

is
s.c

om
. 2

01
2 

 
1 

 

C
O
N

G
R

U
E
N

T
 T

R
IA
N

G
L

E
S 
N

O
N

-C
A

L
C

U
L

A
T

O
R

 

N
O

T
E

: A
LL

 D
IA

G
R

A
M

S 
N

O
T

 D
R

A
W

N
 T

O
 S

C
A

LE
. 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
* 

m
ea

ns
 “

m
ay

 b
e 

ch
al

le
ng

in
g 

fo
r s

om
e”

 

 

1.
 W

hi
ch

 tr
ia

ng
le

s a
re

 c
on

gr
ue

nt
? 

G
iv

e 
re

as
on

s. 

     

  

   

2.
  

Pr
ov

e 
th

at
 th

e 
tri

an
gl

es
 A

B
C

 a
nd

 D
EF

 a
re

 c
on

gr
ue

nt
.  

       

C
 

50
˚ 

  6
0˚

 
  8

cm
 

70
˚ 

6c
m

 

  3
5˚

 

B
  

F 

40
˚ 

6c
m

 

  8
cm

 

E
 

70
˚ 

35
˚ 

  6
cm

 

D
 

40
˚ 

6c
m

 

  8
cm

 

A
 

50
˚ 

  6
0˚

 
  8

cm
 

10
cm

 

70
˚ 

   
 5

0˚
 

C
   A

 

B
 

D
ia

gr
am

s n
ot

 

dr
aw

n 
to

 sc
al

e 

  7
0˚

 

   
   

10
 c

m
 

   
 6

0˚
 

  E
 

 D
 

F 
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C
op

yr
ig

ht
 ©

 m
at

hs
m

al
ak

is
s.c

om
. 2

01
2 

 
2 

 

3.
 P

ro
ve

 th
at

 th
e 

tri
an

gl
es

 P
Q

R
 a

nd
 S

TU
 a

re
 c

on
gr

ue
nt

. 

      

   
 

4.
 P

Q
R

S 
is

 a
 p

ar
al

le
lo

gr
am

. T
he

 li
ne

 d
ra

w
n 

fro
m

 P
 p

ar
al

le
l t

o 
Q

S 
m

ee
ts

  
R

S 
pr

od
uc

ed
 a

t T
.  

 
Pr

ov
e 

th
at

 T
S 

= 
SR

. 

 
 

 
 

 
 

 
 

 
 

 

    

5.
 T

he
 tr

ia
ng

le
 P

Q
R

 is
 a

n 
is

os
ce

le
s t

ria
ng

le
. P

S 
is

 p
er

pe
nd

ic
ul

ar
 to

 Q
R

. 
(a

) U
se

 c
on

gr
ue

nt
 tr

ia
ng

le
s t

o 
pr

ov
e 

th
at

 S
Q

 =
 S

R
. 

(b
) I

f P
Q

 =
 1

0c
m

 a
nd

 Q
R

 =
 1

2c
m

, w
or

k 
ou

t t
he

 a
re

a 
of

 th
e 

tri
an

gl
e 

PQ
R

. 
        

 

 T
 

   
   

S 
   

R
 

   
   

Q
 

   
   

  P
 

D
ia

gr
am

 n
ot

 

dr
aw

n 
to

 sc
al

e 

Q
 

  P
 

R
 

   
 1

0c
m

 

   
   

6 
cm

 

8c
m

 

S 

  U
 

T 

8c
m

 

10
cm

 
6c

m
 

   
D

ia
gr

am
 n

ot
 d

ra
w

n 
to

 sc
al

e 

D
ia

gr
am

s n
ot

 

dr
aw

n 
to

 sc
al

e 

P 

   
  Q

 
R

 
   

S 
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C
op

yr
ig

ht
 ©

 m
at

hs
m

al
ak

is
s.c

om
. 2

01
2 

 
3 

 

6.
 P

Q
R

S 
is

 a
 re

ct
an

gl
e.

 
   

   
M

 is
 th

e 
m

id
-p

oi
nt

 o
f P

Q
, N

 is
 th

e 
m

id
po

in
t o

f Q
R

,  
   

   
T 

is
 th

e 
m

id
po

in
t o

f P
S 

an
d 

U
 is

 th
e 

m
id

po
in

t o
f R

S.
 

         
 

(a
) P

ro
ve

 th
at

 th
e 

tri
an

gl
es

 P
M

T 
an

d 
R

U
N

 a
re

 c
on

gr
ue

nt
. 

(b
) A

re
 th

e 
lin

es
 T

M
 a

nd
 U

N
 e

qu
al

? 
W

hy
? 

(c
) I

s t
he

 tr
ia

ng
le

 S
TU

 c
on

gr
ue

nt
 to

 th
e 

tri
an

gl
e 

R
N

U
? 

G
iv

e 
re

as
on

s 
(d

) A
re

 th
e 

lin
es

 T
U

 a
nd

 U
N

 e
qu

al
? 

W
hy

? 
(e

) W
ha

t i
s t

he
 sp

ec
ia

l n
am

e 
gi

ve
n 

to
 th

e 
qu

ad
ril

at
er

al
 M

N
U

T?
 

(f
) I

f P
Q

 =
 8

cm
 a

nd
 P

T 
= 

6c
m

, w
ha

t i
s t

he
 a

re
a 

of
 th

e 
qu

ad
ril

at
er

al
 M

N
U

T?
 

 

7.
  

A
B

C
D

 is
 a

 k
ite

, w
ith

 A
B

 =
 A

D
 a

nd
 B

C
 =

 C
D

. 
(a

)  
Pr

ov
e 

th
at

 tr
ia

ng
le

s A
B

C
 a

nd
 A

D
C

 a
re

 c
on

gr
ue

nt
. 

Th
e 

lin
e 

jo
in

in
g 

B
 to

 D
 m

ee
ts

 th
e 

di
ag

on
al

 A
C

 a
t E

. 
(b

) P
ro

ve
 th

at
 tr

ia
ng

le
s A

B
E 

an
d 

A
D

E 
ar

e 
co

ng
ru

en
t. 

(c
) M

ak
e 

a 
ge

om
et

ric
al

 st
at

em
en

t a
bo

ut
 th

e 
po

in
t E

. 
(d

) I
f B

D
 =

 6
cm

 a
nd

 A
C

 =
 1

2c
m

, w
or

k 
ou

t t
he

 a
re

a 
of

 th
e 

ki
te

 A
B

C
D

. 

 

 
 

D
ia

gr
am

 n
ot

 

dr
aw

n 
to

 sc
al

e 

D
ia

gr
am

 n
ot

 

dr
aw

n 
to

 sc
al

e 
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C
op

yr
ig

ht
 ©

 m
at

hs
m

al
ak

is
s.c

om
. 2

01
2 

 
4 

 *8
. T

A
 a

nd
 T

B
 a

re
 ta

ng
en

ts
 to

 th
e 

ci
rc

le
, c

en
tre

, O
. 

(a
) U

se
 c

on
gr

ue
nt

 tr
ia

ng
le

s t
o 

pr
ov

e 
th

at
 A

T 
= 

B
T.

  
(b

) W
hi

ch
 a

ng
le

 is
 e

qu
al

 to
 a

ng
le

 A
O

T?
 

(c
) I

f a
ng

le
 A

O
T 

= 
40

˚, 
w

or
k 

ou
t t

he
 si

ze
 o

f a
ng

le
 O

TB
. 

(d
) I

f t
he

 ra
di

us
 o

f t
he

 c
irc

le
 is

 6
cm

 a
nd

 O
T 

= 
10

cm
, w

or
k 

ou
t t

he
 a

re
a 

 
of

 th
e 

qu
ad

ril
at

er
al

 B
O

A
T.

 
 

         

 *9
. T

he
 d

ia
gr

am
 b

el
ow

 sh
ow

s a
 c

irc
le

, c
en

tre
, O

. 

A
B

 is
 a

 c
ho

rd
 o

f t
he

 c
irc

le
. M

 is
 th

e 
m

id
po

in
t o

f A
B

. 
(a

) U
se

 c
on

gr
ue

nt
 tr

ia
ng

le
s t

o 
pr

ov
e 

th
at

 a
ng

le
 O

M
A

 is
 9

0˚
. 

   
   

*(
b)

 If
 th

e 
ra

di
us

 o
f t

he
 c

irc
le

 is
 1

3c
m

 a
nd

 A
B

 =
 2

4c
m

, w
or

k 
ou

t t
he

  

   
   

   
  a

re
a 

of
 tr

ia
ng

le
 O

A
B

. 

 

     

D
ia

gr
am

 n
ot

 

dr
aw

n 
to

 sc
al

e 

D
ia

gr
am

 n
ot

 

dr
aw

n 
to

 sc
al

e 
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C
op

yr
ig

ht
 ©

 m
at

hs
m

al
ak

is
s.c

om
. 2

01
2 

 
5 

 10
.  

PQ
R

S 
is

 a
 re

ct
an

gl
e.

 T
 a

nd
 V

 a
re

 th
e 

m
id

po
in

ts
 o

f P
S 

an
d 

Q
R

 re
sp

ec
tiv

el
y.

 

   
   

 U
 a

nd
 W

 a
re

 p
oi

nt
s o

n 
PQ

 a
nd

 R
S 

su
ch

 th
at

 P
U

 =
 S

W
. 

(a
) P

ro
ve

 th
at

 tr
ia

ng
le

s P
U

T 
an

d 
SW

T 
ar

e 
co

ng
ru

en
t. 

(b
) W

hy
 is

 U
Q

 =
 W

R
? 

(c
) H

en
ce

, o
r o

th
er

w
is

e,
 p

ro
ve

 th
at

 tr
ia

ng
le

s Q
U

V
 a

nd
 R

W
V

 a
re

 c
on

gr
ue

nt
. 

(d
) H

en
ce

, o
r o

th
er

w
is

e,
 p

ro
ve

 th
at

 tr
ia

ng
le

s T
U

V
 a

nd
 T

W
V

 a
re

 c
on

gr
ue

nt
. 

(e
) W

ha
t i

s t
he

 sp
ec

ia
l n

am
e 

gi
ve

n 
to

 th
e 

qu
ad

ril
at

er
al

 T
U

V
W

? 
(f

) I
f P

Q
 =

 1
2c

m
 a

nd
 Q

R
 =

 6
cm

, w
ha

t i
s t

he
 a

re
a 

of
 T

U
V

W
? 

(g
) I

f T
V

 =
 2

0c
m

 a
nd

 U
W

 =
 8

cm
, w

ha
t i

s a
re

a 
of

 T
U

V
W

? 
 

       11
. P

Q
R

ST
 is

 a
 re

gu
la

r p
en

ta
go

n.
  

   
   

Li
st

 a
ll 

th
e 

tri
an

gl
es

 th
at

 a
re

 c
on

gr
ue

nt
 to

 tr
ia

ng
le

 R
TQ

. 

 
 

D
ia

gr
am

 n
ot

 

dr
aw

n 
to

 sc
al

e 

S 
R

 

T 

P 

Q
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C
op

yr
ig

ht
 ©

 m
at

hs
m

al
ak

is
s.c

om
. 2

01
2 

 
6 

 12
. P

Q
R

S 
is

 a
 sq

ua
re

. M
 is

 th
e 

m
id

po
in

t o
f P

Q
 a

nd
 N

 is
 th

e 
m

id
po

in
t o

f P
S.

 

   
   

(a
) U

se
 c

on
gr

ue
nt

 tr
ia

ng
le

s t
o 

pr
ov

e 
th

at
 R

M
 =

 Q
N

. 

  *
 (b

) G
iv

en
 th

at
 P

Q
 =

 2
a,

 w
he

re
 a

 is
 a

 p
os

iti
ve

 in
te

ge
r, 

 

   
   

   
  u

se
 P

yt
ha

go
ra

s’
 T

he
or

em
 to

 sh
ow

 th
at

   
   

 R
M
=
𝑎 √
5 

  =
 Q

N
. 

          13
. P

Q
R

S 
an

d 
PT

U
V

 a
re

 sq
ua

re
s a

tta
ch

ed
 to

 th
e 

tw
o 

si
de

s o
f a

 tr
ia

ng
le

. 
   

   
Pr

ov
e 

th
at

:  
(a

) t
he

 tr
ia

ng
le

 P
Q

T 
an

d 
PS

V
 a

re
 c

on
gr

ue
nt

. 
    

   
   

   
   

   
   

**
 (b

) Q
T 

is
 p

er
pe

nd
ic

ul
ar

 to
 S

V
 (t

ha
t t

he
y 

m
ee

t a
t 9

0˚
). 

       

D
ia

gr
am

 n
ot

 

dr
aw

n 
to

 sc
al

e 

D
ia

gr
am

 n
ot

 

dr
aw

n 
to

 sc
al

e 
   

P 

Q
 

 R
 

  S
 

T 

V
 

U
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�
   

   
   

   
   
�

!
Cir
cle
	Th

eo
re
ms
:	P
ro
of	

Vi
de
os
	65

a,b
,c,
d,e
,f	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� Qu
es
tio
n	1

:	
Pr
ov
e	t
ha
t	t
he
	an
gle
	in
	a	
se
mi
-ci
rcl
e	i
s	a
lw
ay
s	9
0°
	

	 Qu
es
tio
n	2

:	
Pr
ov
e	t
ha
t	t
he
	an
gle
	at
	th
e	c
en
tre
	is
	tw

ice
	th
e	a
ng
le	
at	
th
e	c
irc
um

fer
en
ce
.	

	 Qu
es
tio
n	3

:	
Pr
ov
e	t
he
	an
gle
s	i
n	t
he
	sa
me

	se
gm

en
t	a
re
	eq
ua
l.	

Qu
es
tio
n	4

:	
Pr
ov
e	t
he
	op
po
sit
e	a
ng
les
	in
	a	
cy
cli
c	q
ua
dr
ila
ter
al	
ad
d	t
o	1
80
°	

Qu
es
tio
n	5

:	
Pr
ov
e	t
he
	an
gle
	be
tw
ee
n	a
	ta
ng
en
t	a
nd
	th
e	r
ad
ius
	is
	90

°	

Qu
es
tio
n	6

:	
Pr
ov
e	t
he
	al
ter
na
te	
se
gm

en
t	t
he
or
em

;	th
at	
th
e	a
ng
le	
be
tw
ee
n	t
he
	ta
ng
en
t	a
nd
	

	
	

th
e	c
ho
rd
	at
	th
e	p
oin

t	o
f	c
on
tac
t	is
	eq
ua
l	to

	th
e	a
ng
le	
in	
th
e	a
lte
rn
ate
	se
gm

en
t.		

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
16
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1.
P

ro
ve

 th
at

 tr
ia

ng
le

 A
E
B

 a
nd

 tr
ia

ng
le

D
E
C

 a
re

 s
im

ila
r.

2.
P

oi
nt

 C
 li

es
 o

n 
th

e 
ar

c 
of

 th
e 

se
m

ic
irc

le
.

P
ro

ve
 th

at
 a

ng
le

 A
C
B

 is
 9

0°
.

3.
P

ro
ve

 th
at

 a
ng

le
 D
A
B

 is
 e

qu
al

 to
an

gl
e 
B
C
E

.
4.

A
C

 a
nd

 B
C

 a
re

 ta
ng

en
ts

 to
 th

e 
ci

rc
le

.
P

ro
ve

 th
at

 le
ng

th
 A
C

 =
 le

ng
th

 B
C

.

5.
O
X

 is
 p

er
pe

nd
ic

ul
ar

 to
 th

e 
ch

or
d 
A
B

.
P

ro
ve

 th
at

 Y
 is

 th
e 

m
id

po
in

t o
f A
B

.
6.

a)
 P

ro
ve

 th
at

 x
 =

 y
.

b)
 J

ak
e 

sa
ys

 th
at

 x
 a

nd
 y

 c
ou

ld
 b

ot
h

m
ea

su
re

 8
0°

. I
s 

he
 ri

gh
t?

7.
P

ro
ve

 th
at

 a
ng

le
 C
B
D

 =
 a

ng
le

 A
C
F

.
8.

P
ro

ve
 th

at
  y

 =
 x

 +
 9

0.

ci
rc
le
 
th
eo
re
m
s 
an
d 
pr
oo
f

A
B

C
D

E

C

B

A

O

G
iv

e 
re

as
on

s 
fo

r e
ac

h 
st

ag
e 

of
 y

ou
r w

or
ki

ng
.

A

B C
E

D

O
C

A

B

O
A

B
Y

X

A
B C

D

x
y

A

B C

D

E

F
O

A

B

x

C
y

P
ag

e 
8

w
w

w
.M

at
hs

P
ad

.c
o.

uk


