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GCSE Maths — Geometry and Measures

Circle Theorems (Higher only)
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work with different types of circle
theorem questions. Each section contains a worked example, a question with
hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A - Using Circle Theorems

Worked Example

In the following diagram, find the value of angle x.
Diagram is not drawn to scale.

Step 1: Identify which circle theorem can be used in the given question.

We can use the theorem which says the radius meets the tangent a 90° angle:

OBA =90°

Step 2: Work out the angle being asked for in the question.

Since all the angles in a triangle add up to 180°, we have:

42°4+90° + x = 180°
x = 180° —90° — 42°

x = 48°
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Guided Example

In the following diagram, work out angle BAC.
The diagram is not drawn to scale.

Step 1: Identify which circle theorem can be used in the given question.

Angu e semicdle ¢ 90°

Step 2: Work out the gngle being asked for in the question.

90 +47 +/8A¢C =0
~43
LBAC = 43°
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Worked Example

Find the value of angle ABO. The diagram is not drawn to scale.

B

Step 1: Identify which circle theorem can be used in the given question.
Using the theorem that the angle at the centre is twice the angle at the circumference:
Angle BOC = 2 x Angle BAC

110 = 2 X Angle BAC

Angle BAC = 55

Step 2: Using the diagram, work out all the details not directly stated in the question.

OB = 0OC because they are radii of the circle.
Therefore, triangle BOC is isosceles.

Property of isosceles triangle: base angles are
equal. We will label these angles x.

In triangle BOC, since all the angles in a triangle add
up fo 180°, we have:
110° + 2x = 180°

2x = 180° — 110° = 70°

70°
= 35°

X =

Step 3: Work out the angle being asked for in the question.

Now looking at triangle ABC:
All angles add to 180° in a triangle, so:

55° 4+ (30° + 35°) + (Angle ABO + 35°) = 180°
155° + Angle ABO = 180°

Angle ABO = 180° — 155° = 25°

Hence, Angle ABO = 25°.
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Guided Example

In the following diagram, work out angle x.
The diagram is not drawn to scale.

Step 1: Identify which circle theorem can be used in the given question.

. nglo. Wb the contre is twite e ange ot the ciruumyerente
* Rbemate Seqmut Theorem.

Step 2: Using the diagram, work out all the details not directly stated in the question.

LBRC =50° Alternaty Segmeont
LBAO = 50‘25: 7_70

LBRO=LA
&0 ISoRcelog Trlw\ﬂl,es
£ AOB= 180~ 97 -97 CSame redlis)
= 126°

Step 3: Work out the angle being asked for in the question.

Lx = 126=2 (Awﬁtz is twite at origin than cireumpennce)
= (3°
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Use circle theorems to solve the following questions. Diagrams are not drawn to
scale.

a) In the following diagram, find the value of angle CBD and angle BDA. Give
reasons for your answers.

i B ingles m.the. Seume. segment e equal
N cbo=70°
Boh= 15°
4 D

b) In the following diagram, work out angle BDC and the value of angle a. Give
reasons for your answers.

A

ﬂmﬁus inbhe Soune. seqment e equal:
IS

Lo = 76°

B
q@g‘ H\ﬂS\L n Semicwrele, i 90°.
LBDC = q0°
D

-
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c) In the following diagram, find the value of angle ADC.

. ngla ot the contre is swite e
cmau at the c‘xruun]twmce,

A
/ LABC = 11332
D Y B = 56.5°
Opposite uﬂdlas in Cﬁdic quacl adcl o 1€0°
Z.ADL =180 - 56-5
=123.5°
C

d) Given that angle ACD = 56° and DE is a tangent to the circle. Is it possible to
calculate angle BAC?

Altemate Seqmant Tt
Lhet=5%"
m Tw\(rm moet vucliug et Go°
ZOCA = 90 -56
= 340

No,it is not possible to ccticudote
LBARC
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e) In the following diagram, find angle BCD.
s i the Soune Seﬂrvww ove equal:
L= 70’
ﬂﬂﬁl& in Semiawele. (s Q0°-
L BOC = q0°

940+ 20 +28¢0 = 130

A

S
C \/ |60+ 28C0= 180
LBCD=120°

f) In the following diagram, AB and AC are tangents to the circle. Find the value of
angle x. 8\\3 RS, AR0B and AANK

e Samilaw” Tcmgm maek md.us ct QO
for ooth. AADB and AsoC:

1I30-90 - 3% = 53°
LBOC= 53 =2

nglo, b the camtrgis e te
811 wt t cwwmjterwte
sség

53°

Lo

~
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g) Ifangle DCE = 44°, work out the value of angle ACD.

Rltemate segmont Treomen

LACD= R0 -4y
= 24°

h) In the following diagram, BC is a tangent to the circle. Find the angle at A.

Tunae,nb maek reclius ot §o°.
£ B0C = |30 -90 —40=50°
ngla ok the contre is twite the
cmﬂu wt the cxrcumjtermce
LA= 50+
=15°

-
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i) In the following diagram, AB and AC are tangents to the circle. Find the value of

angle x. (similar to £ A0 bisecks ZBAC so ZBRO and
by R, é,;"{ﬁ&g""d AR /CRO=28°

ngmts maet vucliug ek Go°
forooth. AADB and AsoC:

130-90-35 -55°
LBOC= 55x%2

nglo. ok the conte s wwie the
anala ot the cirwmffemnca

LDL:Q%

:55°
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Section B - Proof Questions

Worked Example

In the following diagram, AC is a tangent to the circle and CD is a bisector of
angle BCA. Prove that BD = CD.

D

Step 1: Using information provided in the question, find new details not directly stated in the
question.
As length CD is a bisector of angle BCA:
Angle ACD = Angle DCB = x

Step 2: Identify the circle theorem that fits the given scenario.

By the alternate segment theorem,

Angle DBC = x

Therefore, the following is the triangle DBC.

Step 3: Using the information found, prove the required statement.
Triangle DBC is an isosceles triangle because the base angles are equal.
Therefore, BD = CD which are the opposite sides.

Hence, we have proved the required statement that BD = CD.
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Worked Example

Using the following diagram, prove that angle BOC is two times angle BAC.

C

D

Step 1: Using information provided in the question, find new details not directly stated in the
question. 4

Since 0A, OB and OC are all radii, we have:
OA=0B=0

This means triangle AOB and triangle AOC are isosceles. A c
Property of isosceles triangles: base angles are equal. B

Step 2: With the information found, create a new labelled
diagram. D

All angles in a triangle and a straight line add to
180°.

Similarly, in triangle AOC:

Step 3: Using the information found, prove the required statement.

Angle BOC = 2x + 2y = 2(x + y)
Angle BAC =x+y
Hence, we have proved Angle BOC = 2 x Angle BAC.
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Guided Example

Using the following diagram, prove that angle BCA = 90°.

HEhED

Step 1: Using information provided in the question, find new details not directly stated in the
question.

ADB s as{:rm;jh;tum.
Tarefore /2 408 = 180°

Step 2: Find the circle theorem that fits the scenario.

HY\SUL Wb the conte s twie the
an&u at the c'\rwmjtermca

Step 3: Using the information found, prove the required statement.

10 <1.= 90°
Trarefoe, 2 BaCA = 90°
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

2. The following are proof questions. Write down reasons for each step. The diagrams
are not drawn to scale.

a) Prove that angle CBD = 70°. %ﬂ Jo‘mirg 0C and. OD we can use

i L the fngle ok the contre ic swite the
" CUL@M the c‘\rwmfemnce theorem .

LCO0= Z0x2 = 140° ({Zrom theorem)

Also,
Tt L(8D= 140 +1 = F0°(from scame Hraorem)
D
= Co LLBD=20°
b) Prove that x + y = 180°. @SPMT 'H\l (dd'l(, q’lA.tLd'("llWCd-

@ Vse the theorem:
ngLo. ok the conte ic swice te
(‘UL&UL at the c'\munjtermce
From this theorm,
&. = 2C Omd. L:
= 7

©) F\n&\l& arownd a point adcl o 260
atb= 260"

® Dwide equutin oy 2
Q. p -
& +2 =140

© Supttitute in @)

S X+ = IR0
L 7
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c) If AB and BC are tangents to the circle, prove that angle ACO is equal to

angle BCO.
@ e theorem
Tan@% maek radius at 90°

Terepore, £ CRO and 280 = q0°

@DNOAC and AOBC are sumilar by RS
L. ﬁ&hb w\\zjltd
B Shone hﬂpotem,se ocC
S: Ok =08 (both radii)
@ As the ch'lﬂ"ﬂlﬂs we Simileur
/ACO =/BCO.

d) Using the following diagram, prove that angle EBC = angle BAE.
0L 08C=90° CTan&eM: magt rodii at 90°)
@4BED=90° (Avglq,m semicircdle =4p°)
LEBC=> and LEBD::I
@65 0, 1‘,+j = 90°
x _3 q0 °y
& -
B&y @, LE08 Fy+905)%0
LEDB = 907y 3
Bﬁ@l LEOB =3 &)
C
6 Pmﬂlz 1S Same Seymont 0re gy ual
LEDB =/ BAE =

® -.LEBC = LBAE Cooth qyual z)
LEBC = . EDB= LBAE.
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