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Angles and 
Tangents of 
Circles66

S

6.1 

6.2 

6.3  

6.4  

CHAPTERCHAPTER

Why do you learn this chapter?
WhWWWhh d l thi h t ?Wh d l thi h t ?
Why do you learn this chapter?Why do you learn this chapter?Why do you learn this chapter?Why do you learn this chapter?

WhWhWhWh tatatat wwwililililllll yoyoyouuu lleleleararar ?n?n?n?What will you learn?
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 6.1 Angle at the Circumference and Central Angle 
Subtended by an Arc 

 What are the angles at the circumference of a circle?

PQ QR
Q

PQR angle at the circumference
PR

PQS PRS

major arc PS

QPR QSR

minor arc QR

Chord

Diameter

Circumference

Centre 
of circle

Ra
di

us

Make and verify 
conjectures about 
the relationships 
between angles at the 
circumference and central 
angle subtended by 
particular arcs, and hence 
use the relationships to 
determine the values of 
angles in circles.

Compare the bicycle 
wheels below, which 
wheel allows you to 
reach your destination 
faster?

PR

Q

P

R

Major arc

Minor arc

Major 
sector

Minor 
sector

O

LEARNING
STANDARD

DISCUSSION CORNER

FLASHBACK

S 

RQ

P
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In groups

   Are angles at the circumference of a circle subtended by the same arc equal?

Aim:

Materials: 

Steps:

1. PQ

2. QR Q

3. S PS RS

4. PSR

5. T PT RT

6. PTR

PQR PSR PTR

7. PR

8. 

Discussion:
PR

PR PQR PSR PTR

QQQQ SS

T

RR

PPPP
R

O

Brainstorming 1
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Angles circumference subtended same arc
equal

PSQ PTQ

In pairs

Aim:

Materials: 

Steps:

1. 

2. 

3.

4. A B
B C

5. A B C

6. �ABC

R
S

T

QP

A

B

C

Brainstorming 2
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7. D A D C

8. ADC
ABC ADC

9. AC

Discussion: 

A

E

y

Solution:

y ABE

y = ABE = 40°. 
ADE because 
ADE is not an angle 

at the circumference of 
the circle subtended by 
arc AE. 

y

D

C

B

A

B

C

A

B

C

A

B

C

 

A

B

C

D

A

B

C

D

Example   1 BULLETIN
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1. z

z

Is ADB = ACB? 
Discuss.

D

A

B

C

D

D

A

B

C

2. QW RW

QSR
WRQ QRT

3.

ABF
CAD DAF

E

FA

B

C
D

T

S
P

Q

R

W

z

z z

4.

RPS U

Q
R

P

S
T

DISCUSSION CORNERMIND  TEST 6.1a
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In groups

 Are angles at the circumference of a circle subtended by arcs of the same length equal  
and are angles at the circumference proportional to the arc length?

Aim:  1.

2.

Materials: 

Steps:
1.

2.

3. BCA PRQ

4.
RPT BQR

B
P

Q

TR

A

Discussion: 
1. 

2. 

C

T

Q

PB

A

R

Brainstorming 3

Arcs
BA PQ
BCA PRQ

Arcs
RT RT
RPT BQR
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BCA PRQ AB PQ

BQR RPT BR RT

Angles circumference arcs of the same 
length PQ SU

PRQ STU

The size of an angle circumference
proportional the arc length

PR QS

Solution:

PR QS

Solution:

P

Q

R

S

P Q

U

T

SR

Q
S U

T

P
R

R

Q

P

Example   2

Example   3
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PS
QR

Solution:

 PSQR

1.

Q

R

ST

P

2.
RS QR

SPR

3.
QPT RS

RQS

TPS

R

S

P

Q

If arc length of 
 7
RS = —QR, determine
 2
the value of .

S
R

P
Q

T

U

R

S

P

Q

Example   4

Q U I Z

MIND  TEST 6.1b
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In  pairs

 What is the relationship between angles at the centre of a circle and angles at the 
circumference that are subtended by the same arc?

Aim:

Materials:

Steps:

1. 

2.

3. A B C

4.

5.
A B

6.
ABC

7. ADC
ADC

8. ABC ADC

9. B
ABC

Discussion:

Brainstorming 4
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ADC × ABC

ABC B

angle centre of a circle twice
circumference

y

Solution:

y
y

y y

y

1. O

y

y O

z

y
y

O

y

O

Q

P R

O

Q

P R

O
Q

P R

O

Q

R

P O

O

Example   5

MIND  TEST 6.1c
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2. O
PQ QR

POQ

y
z

3. O

y
z

4. O
POR PUT
PQR

RTS

   Are the central angles of a circle proportional to the arc length?

1.

2.

y

O

z

S

R

Q
P

O
z

y

R

Q

P

O

T

P

Q

R

S

U

S

O
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1. y

O

y

2. O
AB PQ

3. O
CD BOD

BCD CD FEG BOD

  What is the value of angles at the circumference subtended by the diameter?

   

Aim:

Materials: 

Steps:
1. O PQ

2. PR QR
PRQ

3. R
PRQ

Discussion: 
1. PRQ R

2.

O

Q

P

In pairs

A B

O

P Q

=
=

R

y

O

y y

O

G

F

O

C

B

D

y
E

O

O

Q

P

R

MIND  TEST 6.1d

Brainstorming 5
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O
P Q R S PR

QS y

Solution:
PR QS

QRS

Q

y

P R

S

O

1. O

2. O

OO

Is a diameter a chord? 
Discuss.PQR

PQR

Q

P R

If arc lengths PRQ = 2PS
then, PRQ = POS

QP

R

O

S

y

O

O O

O

DISCUSSION CORNER

Example   6

BULLETIN

MIND  TEST 6.1e

R PQ,
PRQ
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3. O
AB PQ

 How do you solve problems involving angles in circles?

O
PQ

QR SQ O

QSR
PQS

Solution:

Solve problems involving 
angles in circles.

O

P

Q

RS

PSQ QSR
 PQS
   

1. O OSU
PST

ROS QRP ST TU
θ
PQ

2. O
PQ QR PSQ SPR

z

3. O
TS PO TSP

y

P

Q

R

S
T

U

O

R

Q

P

S

T

yO

R

S

Q
P

z

y

O

O

B

A

Q

P y

LEARNING
STANDARD

Example   7

MIND  TEST 6.1f
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O

Solution:
D ABCD

DEFG
O KLON

PQRS
O OTUV

D F E
P R Q S

 6.2 Cyclic Quadrilaterals

 What do you know about cyclic quadrilaterals?

cyclic quadrilateral
all four vertices

circumference of the circle

P R S Q
opposite angles

Q

P

R

S

1. O
S D

E

F

K

L M
C

D

B

A
F

E
N

PQ

G

T R

O O

Q
P

Recognise and describe 
cyclic quadrilaterals.

OO

F

E

D G

O

N

K

L
O

S

R

Q

P

T

U

V

O

D

C

A

B O O

LEARNING
STANDARD

Example   8

MIND  TEST 6.2a
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 What are the relationships between angles of a cyclic quadrilateral?

Aim:

Materials: 

Steps:

1.

2.

3. A B C

4. D A B

5. DAB

6. BCD
.

Discussion:
1. BCD

ADC
2.

BCD ADC

The sum of the opposite

y q

Make and verify 
conjectures about the 
relationships between 
angles of cyclic 
quadrilaterals, and hence 
use the relationships to 
determine the values 
of angles of cyclic 
quadrilaterals.

In pairs

q
y

LEARNING
STANDARDBrainstorming 6
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KLMN
y

Solution:
LKN LMN

LKN LMN

K
L

N

M

y

1. O

2. ABCD

BCD

=
=

O O

Angle on a straight line is 
180°.

Angle of a full rotation is 
360°.

KNM KLM

KNM KLM

y

B

A D

C

O

Calculate the value of
 + y.

y

y

Example   9 FLASHBACK

Q U I Z

MIND  TEST 6.2b
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K

L

M
O

N

3. O POS
SOR PQR

4. O
KNM =

KLM
LMN

 What is the relationship between the exterior angle with the corresponding opposite interior 
angle?

PQRS PS
T. TSR exterior angle PSRQ

PQR θ opposite interior angle

PQRS
z

z

Solution:
y

z

1.

2.
θ α

q

Exterior angle Corresponding opposite 
interior angle

Q

R

S

T

P

P

Q

R

S z

y

f

Q

OP

S R

Example  10

MIND  TEST 6.2c
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KLMN
MNP

y

Solution:

C
DE

B

A

P
Q

R
S

T
y

y

MP N

K

L

y

Solve problems involving 
cyclic quadrilaterals.

 How do you solve problems involving cyclic 
quadrilaterals?

ABCD CDE

Solution:

CAB

PQRS
RST PST

Solution:
PQR PSR

y

PST PQR
y

PST

KLMN
y NML
y
y

LEARNING
STANDARD

Example  11

Example  12

Example  13
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A

O

B

E

C

D

O

=

=

A

B

C
D

=
=

O

R

S

Q

P

T

1. KLMP
KPN KNM

NMP MLK.

2. PQRT
TRS PT QR

PRQ QRS

3. ABCD
O DCE

DOB .

4. O
PQRS QSR

PS PQ RST

5. O
BCD AB BC AOD

P Q

SRT

M

L

K

P

N
MIND  TEST 6.2d
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 6.3 Tangents to Circles

 What do you understand about the tangents to circles?

Q

S

Y
RV

U

P
X

A

B

T

T

PQ RS
X Y UV

A B
PQ RS
X Y PQ RS
UV
A B UV

Tangent
point of tangency

Solution:
PQ TU

E U
PQ TU

Recognise and describe 
the tangents to circles.

T

P
E

F G

Q

SR

T
U

M

N

RS F
G RS MN

M

LEARNING
STANDARD

Example  14
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1. 

 What do you know about the value of the angle between tangent and radius at the 
point of tangency?

    

Aim: 

Materials:

Steps: 

1.

A

X Y

B
Q

T

S

P

R

2.

3.

4.

5.

A B C

6.
A B C

F

C

B

H

G
F

ED

Make and verify 
conjectures about the 
angle between tangent 
and radius of a circle at 
the point of tangency.

In pairs
LEARNING
STANDARD

MIND  TEST 6.3a

Brainstorming 7
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7. ABC

8. 

Discussion: 

1. ABC
O AB OB

BAO

ABC

AOB
AOB

O
ABC B

Solution:
ABC
B

AOB
AOB

  

O

A
B

C

P

O

Q

C

O

BA

Example  15

MIND  TEST 6.3b
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Aim:

Materials: 

Steps:

1. O O
OA

2. A
B C

3. AB AC

AO

In pairs

2. 
O OQS PQR

y
z

3. O
PQR

QT ST QTS
y z

A

B

C

O

B

C

AO

P

Q

T

S

R

O

y

z

Make and verify 
conjectures about the 
properties related to two 
tangents to a circle.

 What are the properties related to two tangents to a circle?

S

O

R

Q

P

y

z

LEARNING
STANDARDBrainstorming 8
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C

B

y
yO

    

AOB AOC OBA OCA OAB OAC Length
OB OC AB AC

P

Q

R

O

A

O B
C A

BA CA
BOA COA
OAB OAC

 AOB AOC OBA OCA OAC
 OC AB AC

4.

OP=

=
OP

O
PQ RQ Q

y

Solution:

5.

Discussion:
AOB AOC OBA OCA OAB

OAC OB OC AB AC

Example  16
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PQR
QS PQR

y
QS

O OQ OS
PQR

=

f

1.
O PQ PR

QSR
y

PQ OP

2. O
ROS

ORP PS

PS
RS

θ β

TS

Q RP

y

f
O=

=

fy

y

y

yS

R

P

Q

O

R

S
P

O

TS

Q RP

y

Make and verify 
conjectures about the 
relationship of angle 
between tangent and 
chord with the angle in the 
alternate segment which is 
subtended by the chord.

What is the relationship of the angle between 
tangent and chord with the angle in the alternate 
segment which is subtended by the chord?

T

S

Q
RP

y

MIND  TEST 6.3c

LEARNING
STANDARD
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1.

B

MK
L

A

y

f

z

y

O

S

R
P

Q

=

= L

P

M

K

N

N

M

P

K

L

KLM PMN

PMK NML

Solution:
KLM LKM

2.
BAC

3. O
PQ PSR

4. PLN

KLN

ABL
KLM

y

Solution:
KLA

AL
y LAB y BL

z
y

=

=

BA

D

C

z

y

Example  17

Example  18

MIND  TEST 6.3d
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 How do you solve problems involving tangents to circles?

Solve problems involving 
tangents to circles.

  What do you know about common tangents?

1.

2.

3.

LEARNING
STANDARD
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Implementing the strategy

Understanding the problem

VY WY

WY

Y

Planning a strategy

WY

Making a conclusion

VY WY

OY

A
B

PQRS

Solution:

—

A
B

RQ

VY WY

OY
OY
OY V Y

W

O

A
B

P
Q R S

W

V Y

V
W

Y

WY

VY

Y

Example  19

Example  20
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1.

O KLM
L KLN LNP

2.
O PQ

PQ OP y
.

3. AE BC
A B C E O D

OA DC CDE

AM CM OD

P

N

L

K

M

O

4.
O P

CD DP

OP BS BST

C

E

O

A

B

D
M

A
R

P

S
B

O
C D

O

R

Q

y

P

T

MIND  TEST 6.3e
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 6.4 Angles and Tangents of Circles

Implementing the strategy

OAB

OAB

AB AD

ABD ADB

Understanding the problem

BC
C B.

OCB ABC
AOC

ABD

Planning a strategy

OCB ABC AOC OAB
ABD ADB

Making a conclusion

 How do you solve problems involving angles and 
tangents to the circle?  

y, α
θ

O A
BC ADO

Solution:

Solve problems involving 
angles and tangents of 
circles.

α

S
a
c

y

θ

O

C

D

B

A

LEARNING
STANDARD

Example  21
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1.
C D

PQRS

QR

CDRQ

2. A B
PQRS TUV PAQ

y
QR

1.
y

2. O

O

y

C
D

P
Q R

S

A B

S

V

T

U

Q

R

P

y

MIND  TEST 6.4a

Dynamic Challenge

Test Yourself
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3. O
ABC BDE

y

4.
y

5. O

y

6. PQR
RQT PQW

TSW

1. O
MN LKN

MLO

N

M

K

O

y

y
O

S

T

W

Q

P

R

y
A B C

O

E

D

L

Skills Enhancement
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D

E

O

C

B

A

=
=

2. 
ABC BD BE

CBD

3.
O. ABC CDE

BCD

4. O
BSR

 

1. PTQ
KT LT

KLT SNT
LTQ

O

A

B

C
D

E

B O

C

S

R

K

L
M

NS

P

Q

T

D

A

 Self  Mastery



164

6
C

H
A

PT
ER

 

2. O
P ABCD

OBCP

3. O.
QR

TRQ

4. O.
PQ

OP
OPQ

P
O

CB
A D

Q

O

P

O

Q

O

P

S

R

T

C TP R O J E
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Circles

OB
ABC tangent

Cyclic quadrilaterals

Tangents to circles

 ABC AOC
BA

 = 
 = 

Properties of angles in a circle

θ θ θ
θ

O

A B

θ

O

θ

θ

θ

O

A

BO

C

A

B O

C

θ
θ

AB BC

CONCEPT MAP
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SELF-REFLECT

At the end of this chapter, I can:

1.

 2.

 3.

 4.

5.

6.

 7.

8.

 9.

10.

11.
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Materials

1.

2.
B O

3.

4. OB OB

O A

O
A

O

B

A

Distance of OB Resulting shape

Day 4 8 12 15 19 23 27

O

B

EXPLORING MATHEMATICS


	



