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Answers - Circle theorems
Year: Year 11

Answer to Question 1

 . Reason: the angle at the centre is twice the angle at thea.
circumference.

 . Reason: the angle at the circumference is half the angle atb.
the centre.

, so . Check:  and , and .c.
The angle at the centre is twice the angle at the circumference, so

.

Answer to Question 2

 . Reason: the angle in a semicircle is a right angle.a.
  (angles in a triangle add to ).b.

 (radii), so triangle  is isosceles with base angles . Anglec.
 . (Check: this is , twice angle .)

Answer to Question 3

 . Reason: angles in the same segment are equal (both stand on chorda.
). Name the chord each angle stands on: angle  and angle  both

stand on , so they are equal.
  (both  and  stand on chord ). Angles subtended by theb.

same arc at the circumference are equal.
  (both  and  stand on chord ). So the three missingc.

angles are ,  and .

Answer to Question 4

Opposite angles of a cyclic quadrilateral add to :  .a.
Angles  and  are opposite each other in the cyclic quadrilateral.

 . Angles  and  are also opposite, so they add up to .b.
, so  and , .c.

  and  . Check: .
Opposite angles  and  add up to , so we add the two expressions and set
the total equal to 180.
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Answer to Question 5

The tangent meets the radius at , so angle . Thena.
 .

Tangents from a point are equal, so  and triangle  is isosceles:b.
 .

 . In the kite :  . Thec.
angles of a quadrilateral add up to .

Answer to Question 6

 . Reason: the angle between a tangent and a chord equals the anglea.
in the alternate segment.

  (alternate segment theorem with angle ).b.
  (angles on a straight line at , or angles in trianglec.

).

Answer to Question 7

  (angle at the centre is twice the angle at thea.
circumference).

 is on the opposite arc, so  is a cyclic quadrilateral. b.
 (opposite angles add to ).

Angles in the same segment are equal: every point on the arc  is in thec.
same segment and stands on the chord , so each sees .

Answer to Question 8

 is a diameter, so the angle in a semicircle is . So the cut and the twoa.
halves of the diameter make a right-angled triangle with the right angle at .
Pythagoras: , so  24 cm. The diameterb.

 cm is the hypotenuse because it is opposite the right angle.
Area  216 cm². The two shorter sides are perpendicular, so theyc.
are the base and the height of the triangle.

 . The 8 equal slices share the full turn of  at the centre.d.

Answer to Question 9

The radius  meets the tangent  at . A tangent is always perpendicular toa.
the radius at the point where it touches the circle.

, so  8 m.  m is the hypotenuse,b.
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because it is opposite the right angle at .
 8 m: tangents drawn to a circle from the same point are equal in length.c.

, so  . In the right-angled triangle,  isd.

opposite angle  and  is the hypotenuse, so we use sine.

Answer to Question 10

The line from the centre of a circle to the midpoint of a chord is perpendicular toa.
the chord (equivalently,  makes triangle  isosceles and  is its
line of symmetry).

 and . , so  6 m.b.
 48 m².c.

, so  and  .d.

Answer to Question 11

 is  metres below the chord (the top of the arc is  above , and the chorda.
is 4 m below the top).
The half-chord is 12 m, the distance from  to the chord is  and the radius isb.
, so .

, so  and  m.c.
 16 m below the water.d.

Answer to Question 12

 is a cyclic quadrilateral and opposite angles add to .a.
, so  and . Collect the  terms and the numbers,b.

then divide by 6.
  and  . Check: .c.
 , since  and  are opposite angles of a cyclicd.

quadrilateral.

Answer to Question 13

The ship's path is a tangent and the radius to the point of contact isa.
perpendicular to it.

, so  12 km. The distance  km is theb.
hypotenuse, so we subtract the squares.

, so  .  is opposite angle  and  is thec.
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hypotenuse, so we use sine.

 hours  30 minutes. Time  distance  speed, then multiply by 60 tod.

change hours into minutes.

Answer to Question 14

  (angle at the centre is twice the angle at thea.
circumference).

: angles in the same segment are equal.b.
  (opposite angles of a cyclic quadrilateral).c.

Triangle  is isosceles with apex angle . The perpendicular from  bisectsd.

: half-width  m and half-angle .  5.69 m.

Answer to Question 15

Triangle  is isosceles ( ), so  .a.
The tangent is perpendicular to the radius, so  and b.

.
Quadrilateral :  .c.
Tangents from a point are equal: .  has two pairs of equald.
adjacent sides (  and ), so it is a kite.

Answer to Question 16

  (alternate segment theorem).a.
  (angle at the centre is twice the angle at theb.

circumference).
 so triangle  is isosceles:  . Thec.

tangent-radius angle is , as required.

Answer to Question 17

The angle at the centre is twice the angle at the circumference, so the anglea.
 standing on the arc  is .

Angles around a point add to , so the other angle  (on the arc ) isb.
.

 stands on the arc , so . Thenc.
. Opposite angles of a cyclic quadrilateral

add to .
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Answer to Question 18

  (angle in a semicircle).a.
 .b.

 (angle in a semicircle), so  .c.
 (angles in the same segment on chord ). Thend.

 . This agrees with , because
 and  are angles in the same segment on chord .

Answer to Question 19

 is a tangent to the smaller circle at , so . The perpendicular froma.
the centre to a chord bisects the chord, so .

, so  and  24 cm. In the right-angledb.
triangle , the hypotenuse is the radius of the larger circle and  is the
radius of the smaller one.
Area   cm² (which is ).c.

Answer to Question 20

Angle  (semicircle), so ,  and thea.
radius is 13 cm.
Area of . Also area , so  andb.

 9.23 cm.

The height of any triangle on base  is at most the radius (13 cm), reachedc.
when  is at the top of the circle directly above . So the area is at most

 cm², i.e. .


