Core content Extension content

identify and apply circle definitions and properties, apply the standard circle theorems concerning angles,
including: centre, radius, chord, diameter, radii, tangents and chords, and use them to prove
circumference including: tangent, arc, sector and related results

segment

Notes: including angle subtended by an arc at the centre is equal to twice the angle subtended at any point on
the circumference, angle subtended at the circumference by a semicircle is 90°, angles in the same segment are
equal, opposite angles in a cyclic quadrilateral sum to 180°, tangent at any point on a circle is perpendicular to
the radius at that point, tangents from an external point are equal in length, the perpendicular from the centre to a
chord bisects the chord, alternate segment theorem.

G16
Core content Extension content
know and use the formulae: surface area and volume of spheres, pyramids, cones

and composite solids including composite shapes and

circumference of a circle = 27r = wd frustums of pyramids and cones

area of a circle = 7r?

calculate perimeters and areas of 2D shapes, including
composite shapes

Notes: solutions in terms of 7 may be asked for.

G18

Core content Extension content

calculate arc lengths, angles and areas of sectors of
circles

Study Goals:

e (Circle formulae

o Circumference and areas of a circle

o Arclengths )

o Areas of sectors / segments
e 8 Circle theorems (use them to prove related results)
e Constructions and loci -> compass

o Draw perpendicular bisector

o Draw angle bisector



Vocabularies

Name Translate Name Translate
circumference B locus 325
(pl. : loci)
Radius e Angle bisector =AY
(pl. : radii )
diameter B Perpendicular EEENES
bisector
Arc length M subtended angle Sy
sector B Cyclic quadrilateral BN iEuibR
segment EES Angle at the A
circumference /CMT
chord 8z Perimeter HME: B
/pa’'rimtta(r)/
tangent 4%




1. Terms
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* Arc: A part of the curve along the perimeter of a circle.

e Sector: A portion of a circle resembling a 'slice of pizza'.
[

e Achord of a circle is a line segment (£5E%) that joins any two points on its circumference;

A diameter is the longest chord possible.

e Asegmentis aregion bounded by.,a chord and an arc of the g
e Tangent: a straight line which touches.thecircle atfonly one point
(so it does not the circle - it jus it).

Q22N

Here is a circle and lines X, Y and Z.

circumference
\_N'*—-—ﬂ

Y

Match each line to its correct name.

tangent
X -
diameter
Y
radius
Z \
¥ chord
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A

Q21N
A and B are two points on a circle.

Complete each statement using a word from this list.

/
arc sector ciﬁg segw tangent ‘
The shaded area is a 5“ ‘f,?
The straight line AB is a Gj"‘prd

2. Circle formulae

(1) Circumference & Area or

® Diameter of a circle = 2 x raclius 0'—'2 r c

S
® Circumference of acircle, C = wdor2 (_} I' -
= O ’
Rearranging gives @} 2o .
® Areainside a circle, A = zr?
Rearranging gives

(2) Arc length & Area of sector @A =1t

b3
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The perimeter of a sector consists of and_two radii.

The perimeter of a segment consists of an arc and a chord.

To find the area of a segment, you will need to use the area
of a sector and subtract the area ofatr la_ng] e

Chord length= 0t L‘
O Pythoge 0 Thacrem, -Ol)@ °

Ab= ir -0 £ Sl'}@——g C0s9= 1,‘
éﬂf‘ b=1"§1h® A[f ﬁw“a_
‘v A= ermﬂ




Sine Rule

a b c

sin(A) - sin(B) - sin(C)

(for finding sides)

Cosine Rule
a’=b>+c* =2bccos(A)

(for finding sides)

or sin(A) sin(B) _sin(C)

a b c

(for finding angles)

r 2, 2 2
0 cos(A) = b™ +¢ a
2bc

(for finding angles)



[ - v
Example:
a Find the area of this sector. b Triangle OAB is removed from the

sector, Find the area of the remaining
)
' em™.,
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The circle has radius 12 cm

Work out the shaded area.

Q20N-1
A design is made by joining right-angled triangle OCB to the sector of a circle AOB.

AOC is a straight line.

OC=5cmand CB=8cm %

OAB=94]5 om’ ’ m::( 5
HOCB=29 o . o{= tan (#

|22

1475 om » o %‘cm%

Not drawn accurately

Work out the total area of the design.



The diagram shows an earring made from wire.
AB is an arc of a circle, centre C.

Not drawn accurately

ChicBt Ab = 94566
s6am 77, gf?”w:f“

Work out the total length of wire used to make the earring.
e ——y

Give your answer as a decimal.

Q19N

A circle has radius 15 cm

Two diameters divide the circle into four sectors as shown.

Work out the total shade



Q18N
ABD is a right-angled triangle.

BCD is a quarter circle, radius BD.

A
« Scm
Work out the area of ABCD. 4__7, 8}

yr3. Circle theorems

3.1 Angles in a circle



(1) Theorem 1: Angles in the same segment are equal.

if we use this chord that we've drawn to create an angle but keep that
angle within the same segment, all of those angles will be the same size

sometimes this theorem is drawn without the red chord
the property still holds

“top IDOW tie

you can also apply this theorem by drawing a chord



(2) Theorem 2: The angle in a semicircle is 90°

e draw a chord that goes straight through the center,
this is known as a diameter.

¢ And the two segments are called semicircle
(because that diameter splits the circle in half)

From theorem 1, if the segment happens to be the diameter, then angles=90.

” Sem|Civele

(3) Theorem 3: The angle at the center is twice the angle at the circumference.

Draw a chord once again and draw two angles:
one at the circumfere mﬁiﬁo)ne at the center but using the same chord

Q: Angle at the circumference? Angle at the center?

In reverse: the angle at the circumference is half of the angle at the center



(4) Theorem 4: The opposite angles in a cyclic quadrilateral add to 180- /3,‘)6/( (n ,_.2)
n

lic quadrilateral ([ER#EENIAH) : ;LO 4

four corners of the quadrilateral touches the circumference of the circle

Quick review:

fof/AB diomdfsn
C Jyrm ZAF£=70°

A

Theorem 1: Angles in the same segment are equal.
Theorem 2: The angle in a semicircle is 90

180°

Theorem 3: The angle at the center is twice the angle at the circumference.
Theorem 4: The opposite angles in a cyclic quadrilateral add to 180-



3.2 radii, tangents and chords

(1) Theorem 5:
The tangent at any point on a circle is perpendicular to the radius at that point.

Draw a tangent to the circle
(a tangent is a straight line that touches the circle in.one place

Draw a radius to the point where the tangent also touches the circle

A
“ i

a tangent meets a radius at 90 degrees

(2) Theorem 6:
Tangents from an external same point are equal in length.

if we create a point at the end of this tangent on the right hand side and call that P
and then if we draw a second tangent from P to the circle

FR=PR

1- Measure the distance: PQ = PR
2- Measure angles: Join OP, and OP is the angle bisector



(3) Theorem 7: The perpendicular from the center to a chord bisects the chord.

fM=BH

(4) Theorem 8: Alternate segment theorem
ﬁ 1- draw atangent to the circle
then draw a chord from the point where the tangent touches the circle

§ ubtonted apjlc %@

2- use the@ to create an angle at the circumference but not in the same segment

it turns out that the angle that the tangent makes with the chord is equal to this angle that the chord makes at the
circumference



On the other side:

The angle that lies between a tangent and a chord is equal to the angle subtended by the same chord in the alternate

segment. Y18 5342 [ARIRAF T E—AER —FRER LAIXMA

Proof:

0ALDE 5 AOA@—‘jU
%Tj 70
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Practice:

Q22N-5

A, B, C and D are points on a circle, centre O.

PA and PC are tangents.
—

Work out the size of angle x.



