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Note

About this booklet. These are the complete solutions to every question in the
Circle Theorems — Student Worksheet. Question numbers match exactly: parts of
a circle V1-V5, angle at the centre C1-C5, same segment S1-S4, semicircle M1-M4,
cyclic quadrilaterals Y1-Y5, tangents T1-T6, chord and centre H1-H4, alternate
segment N1-N4, chain reasoning X1-X5, applications A1-Ab5, the Mixed Review
MR1-MR10, and the examination questions 1-8 of Part III.

Every solution names the theorem being used, exactly as an examiner expects.
Part V collects the common mistakes to watch for, and Part VI is a quick answer
key for fast marking.

4 Part IV — Complete Solutions

Note
Each solution states the theorem by name and works one step at a time. Depth is

scaled to difficulty — brief for basic questions, fuller for the harder ones. Angles are
given in degrees throughout.

4.1 Solutions — Parts of a Circle

Solution V1
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Solution V3

A segment is the region between a chord and the arc it cuts off. A sector is the
region between two radii and the arc between them.

In short: a segment is cut off by a straight line across the circle; a sector is a “slice”
cut from the centre. A sketch should show a chord with the shaded region above it
for the segment, and a wedge with its point at O for the sector.

Solution V4

OA and OB are both radii of the same circle, so OA = OB. A triangle with two
equal sides is isosceles, so

AOAB is always isosceles, because OA = OB (radii).

This is one of the most useful facts in the whole topic: the two base angles ZOAB
and ZOBA are therefore equal.

Solution V5

(a) ABCD is a cyclic quadrilateral because |all four vertices lie on the circle].
(b) Opposite angles of a cyclic quadrilateral are supplementary:

/DAB + /BCD =[180°]

4.2 Solutions — Theorem 1: Angle at the Centre

Solution C1

Theorem 1 — the angle at the centre is twice the angle at the circumference standing
on the same arc:

ZAOB=2x LZACB =2 x 34 =|68°].

Solution C2

The same theorem, used in reverse (halve instead of double):

/POQ 126 _
5~ g L3

/PRQ =
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