YEAR 11 SPECIALIST:
CIRCLE GEOMETRY

Angles in Circles



Syllabus points covered

1.3.6 an angle in a semicircle is a right angle

1.3.7 the size of the angle at the centre subtended by an arc of a circle is
twice the size of the angle at the circumference subtended by the same arc

1.3.8 angles at the circumference of a circle subtended by the same arc are
equal

1.3.9 the opposite angles of a cyclic quadrilateral are supplementary



We aim to...

* Prove that angle at the centre is twice the angle at the circumference and
use this circle theorem to find unknown angles in circles

* Prove that angle in a semicircle is a right angle and use this circle theorem
to find unknown angles in circles

* Prove that angles at the circumference of a circle subtended by the same
arc are equal and use this circle theorem to find unknown angles in circles

* Prove that the opposite angles of a cyclic quadrilateral are supplementary
and use this circle theorem to find unknown angles in circles
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First though, note the use of the word subtends:

We say that the arc AB shown in the diagram on the right subtends the
angle ACB at C.

[.e. straight lines drawn from the extremities of the arc, to the point C,
form the angle ACB.



1.3.7 the size of the angle at the centre subtended by an arc of a circle is twice
the size of the angle at the circumference subtended by the same arc

Theorem 1

The angle at the centre of a circle is twice the angle at the
circumference subtended by the same arc.

KN,

Note: Situations involving this rule may not always look quite like the diagram above.
See the diagrams below for examples.



PROOF

The angle an arc subtends at the centre of a circle is twice the angle the same
arc subtends at the circumference.

This result is referred to as: ﬁ
Angle at the centre is twice the angle at the circumference.
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_EXAMPLE 4 -

In the diagram on the right, point O is the centre of the circle and
points A, B, C and D lie on the circle.

ZEB@ =0

ZCOD=90°
and ZBAD =x°.
Prove that x =65,



In the diagram on the right, point O is the centre of the circle and
points A, B, C and D lie on the circle.

HEGBO=70E

ZEODI=908
and ZBAD = a°.
Prove that r=65.
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1.3.8 angles at the circumference of a circle subtended by the same arc are equal

Angles in a segment E

/AEB is said to be an angle in segment AEB.

Theorem 2: Angles in the same segment

Angles in the same segment of a circle are equal.
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ZAEB = ZADB = ZACB ZAFB = ZAGB
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1.3.6 an anglein a semicircle is a right angle

Theorem 3: Angle subtended by a diameter

The angle subtended by a diameter at the circumference is equal to a right angle (90°).

The angle a diameter subtends at the circumference is a right angle.
Or, as we tend to remember it:

Angles in a semicircle are right angles.




Theorem 3: Angle subtended by a diameter

The angle subtended by a diameter at the circumference is equal to a right angle (90°).
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1.3.9 the opposite angles of a cyclic quadrilateral are supplementary
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The opposite angles of a quadrilateral inscribed in a circle sum to 180°.

That is, the opposite angles of a cyclic quadrilateral are supplementary.

If the four vertices of a quadrilateral lie on the circumference of a circle Q
we call the quadrilateral a cyclic quadrilateral.

Prove that:
The opposite angles of a cyclic quadrilateral add up to 180°.



Theorem 4

The opposite angles of a quadrilateral inscribed in a circle sum to 180°.

That is, the opposite angles of a cyclic quadrilateral are supplementary.
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Exercise to complete...

Cambridge Specialist Maths:

Exercise B



