Angles in Circles

Circle Theorems
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Theorem 1:  The angle in a semi-circle is a right angle.
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Theorem 2:  Angles at the circumference are equal.
Theorem 3:  Angle at the centre is twice the angle at the circumference





θ
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A quadrilateral whose vertices ALL lie on the circumference of a circle is called a cyclic quadrilateral.

Theorem 4: Opposite angles of a cyclic quadrilateral add up to 180º.










            α + β = 180˚

Example:
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Examination Question
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Examination Style Question:


Tangents to circles
The tangent to a circle at a point is a line that just touches the circle at that point.

Theorem 5: Two tangents are drawn to a circle.  One tangent touches the circle at A and the other touches the circle at B.  If the tangents cross over at P, then PA = PB.  If O is the centre of the circle then PO bisects angle AOB.




                   B

Theorem 6:  The angle between a tangent and a radius is 90˚.  




Examination Question
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A, B, C and D are points on the circumference of a circle.

TA and TC are tangents to the circle.

The centre of the circle is at O.

ODT is a straight line.

Angle OTC = 42˚.

a) Write down the size of angle OCT.  Give a reason for your answer.

b) Calculate the size of angle COT.  Give reasons for your answer.

Grade A circle theorem: The Alternate Segment Theorem

The angle between a tangent and a chord is equal to any angle on the circumference that stands on that chord.
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Angle BOC = 2 × 53˚ = 106˚  (the angle at the centre is twice the angle at the circumference).





Triangle BOC is isosceles (as OB and OC are equal since both radii of the circle).


Therefore x = (180 – 106)/2 = 37˚.





In the diagram, O is the centre of the circle.


Angle COA = 100˚.


Calculate


angle CBA;


angle CDA.





The diagram shows a circle with diameter AC.


a)   i)  What can you say about angles ADB and ACB?


     ii)  What is angle ABC?  Explain your answer.


iii)  Explain why x = 28˚.





b)  If AD = BD, find y.
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O is the centre of a circle.


CD is a tangent to the circle.


Angle OCB is 24˚.


a)  Find the size of angle BCD.  Give reasons for your answer.


b)  Find the size of angle CAB.  Give a reason for your answer.
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