Circle Theorems (H) - Geometry and Measures

C

D

A, B, C and D are points on a circle with centre O and radius 12cm.

The area of the sector OADC of the circle is 100 cm?
Work out the size of angle ABC.

Give your answer correct to 3 significant figures.
Finding angle AOC :

P
Area of Sedtor OADC = 100 Om

2 L AoC @
=
100 X2 X 360

angle foc = 100 3¢
PPN

a0 (@
18

Finding ang le ABC:

Ungle ABC - angle AOC

N
2
s 0, 250 L BRI g5
2" T ©

tQ©
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Diagram NOT
accurately drawn

(Total for Question 1 is 4 marks)
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2 A B, D and E are points on a circle.
ABC and EDC are straight lines.

Diagram NOT
accurately drawn

2+ 5)cm

BC = (2 + +/5)cm
ED = (4 + +/5)cm

DC:Z\/§cm

Show that the length of AB is (p~/5 + ) cm, where p and g are integers whose values are
to be found.
Show your working clearly.

BCx A = CO x EC

(245 ) (ap+ 215 ) = 2de (utls +ads) ©

Ag = 2Js (4+ls iQJ‘g) _(:HJ'E) @

2+ s
.85 +25) + AGs) - (u t4.5+5)
2t {5
= 8J5 -4J5 v 10+20 -9
2+J6
< Ateds  2-ds O
245 2-Js
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: #2-2[g +8Jg -4(s) 0
4-5

(Total for Question 2 is 5 marks)
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Diagram NOT
accurately drawn

L, M, N and P are points on a circle, centre O
Angle MNP = 58°
(@) (i) Find the size of angle MLP
\§0 - 58" - (22° ECNO

(if) Give a reason for your answer.

(b) Find the size of the reflex angle MOP
veflen angle = 1807 ¢ @ ¢ 360

angle MOP - 2 x angle MLP
s 251227 ()

| ©
" O 244 .

(Total for Question 3 is 4 marks)
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Diagram NOT
accurately drawn

A, B and C are points on a circle, centre O.
Angle ABC = 38°

Work out the size of angle OAC.
Give a reason for each stage of your working.

£ hOC = 2§x2 = F6° (1)
(Angle ot centre is twice Hhe angle at avwm{lerence) @

LOAC = 10— 7°
2

= b

( Angre in o tiangle adds yp to 180°, base of isosceles
ave @%um‘) @

(Total for Question 4 is 4 marks)
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Diagram NOT
accurately drawn

APB and CPD are chords of a circle.
AP =9cm PB =6cm CP =8cm

Calculate the length of PD.

AP x P& = OGP 2 PD
4«6 = 8xP0(Q®
pp - 4x6

1)
- 6. (D

(Total for Question 5 is 2 marks)
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Diagram NOT
accurately drawn

A, B, C and D are points on a circle, centre O.
AOD is a diameter of the circle.

Angle CBD = 28°
Angle BDA = 32°

Find the size of angle BDC.
Give a reason for each stage of your working.

’ anqle. CAD = angle CBp - 280 @

(angle 10 the Same Segment qre enbuo«l )

. angle kD : 90" ()
(ang\g noq SeMjarcle 1S 90 dggrcu) @

angle 8pc - 180 - 28°- %‘, 32"
30° (D

(angle in a triangle adds dp v 180)

(Total for Question 6 is 4 marks)
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7 P, Q and R are points on a circle, centre O.
TRV is the tangent to the circle at R.

Diagram NOT
accurately drawn

Reflex angle POR = 238°
Angle QRV = 60°

Calculate the size of angle OPQ.
Give a reason for each stage of your working.
° 0
angle oRa = q0-6o0

- 30 '
(angle hdhween a Yangent and radius s 90)

° (V]
angle PoR - 360 - 23%
SETYNO.

( ongle around @ point is 360 )
angle PO - u_:z N
2 0,
(angle at Canive of cirde is twice the angle at cramference) )

angle 0fg = 360" - 238" 30 -6(°

3'o O .......................................................

(angfe 0 quadiilatera) - 360")  (Total for Question 7 is 4 marks)
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Diagram NOT
accurately drawn

ABCD is a quadrilateral where A, B, C and D are points on a circle.

AB =8cm

BC =7.5cm
Angle ABC = 98°
Angle ACD = 35°

Work out the perimeter of quadrilateral ABCD.
Give your answer correct to one decimal place.

angle AD¢ = 180 -9q8"
ga”
By using Gosine fule :
Ao - §E TS - 2(8)(HS) s A8
z

Ao = l36'q5'---'®
Ac = Wtoe. . 0

By using Sine fule -

AD \. #02- .-

sin 25° Sin §2°

Ap - WF02 g 357
Sin §2°

- 5.?;3..,@
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angle DAc = 180°- §a° -35"
= 637

By using Sine fule -

DC e 118

sin 63° Sin 35"

oe - T g6’
sin 3s°

< l0o529. .- @

Perimeter of ABcp = S8+T-S ¥ 10529 +¢.311% . -

- 31.9CTY1®

(Total for Question 8 is 6 marks)
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Diagram NOT
E accurately drawn

<

B, D, E and F are points on a circle.

ABC is the tangent at B to the circle.
Angle ABD = 39°
Angle EFD =18°

Work out the size of angle BDE.
Give reasons for your working.

angle BFD : angle ABD - 39° @
(alteraate segment thegrem) (1)

angle BOE = 180 - (18°+34") 0

(80 - 63

-3 ()

( oppastte angles in 6 Gaiic quadrilateral Sum dp fo 1807

(Total for Question 9 is 4 marks)
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10 P, Q, R, Sand T are points on a circle with centre O.

Diagram NOT
accurately drawn

QOS is a diameter of the circle.
angle POS = 124° angle PRS = m° angle PTS = n°
(@) Find the value of
(i) m
ny* =~ 2 = 62° 62 O

(i) n
180°- 62° = UG 3 @

(b) Find the size of angle QPO.

PGO = 62°
Co, RPO must be C2° as dhe triano)le 1S isosceles (2 @ o

(Total for Question 10 is 3 marks)
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‘ Diagram NOT

' accurately drawn

11

O
\/

P, Q, R and S are points on a circle with centre O
PS is a diameter of the circle.

Angle POR = 136°

Work out the size of angle RPS

angle PSR - I80°- 136
uqé)(oppos‘we angles in a qydic quadrilateral sums up 1o 180°)

L
angle PRS = 40" Cangle inside a semicicde i alwoys a0)

g s < 85O
. 1}60 canglg,s in a *T'ldﬂ‘ghl C\dd up to 1800)

0

(Total for Question 11 is 3 marks)
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12

Diagram NOT
accurately drawn

55° 3

>
b
O

A, B, C and D are points on a circle, centre O
AOC is a diameter of the circle.

Angle BAC = 55°

Work out the size of angle ADB

Give a reason for each stage of your working.
pec = 90 ©
(angles in Semicirde are 9o°)

Aeg - 180 -9 -5¢°
- 35’0
(angies in @ triangle add wp 1o 1%°)

W

A - ALl = 35
(angles in the Same Segment are gpbuaj)

(Total for Question 12 is 4 marks)
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13 D, E, F and G are points on a circle, centre O

Diagram NOT
accurately drawn

EOG is a diameter of the circle.
Angle EGD = 42°

Calculate the size of angle DFG
Give a reason for each stage of your working.

orE = 42" (V)

(angles in Same Segeunt are the same)
O

EFG = 90

(dngle 0 d sewarde qre %') @

OFG = 90’ - i’

: Hs"@

Angle DFG = .

(Total for Question 13 is 4 marks)
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14 A, B, C and D are points on a circle, centre O

EBF is the tangent to the circle at B

Diagram NOT
accurately drawn

(@) (i) Work out the size of angle DCB

(if) Give a reason for your answer to (a)(i)

(b) Work out the size of angle ADO
po = To-66 = 24 (O

Do@ (reflex) = I4ox2 = 280 ®

Aoo = 360 - 40 -280 - 2y 1A °

e e

(Total for Question 14 is 5 marks)
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15 A, B and C are points on a circle.

Diagram NOT
accurately drawn

M

MN is the tangent to the circle at C
AB =CB

Angle BCN = 78°

Find the size of angle ABC

angle BAC . angle Bep = g’

ongle Abe = 180 - 18 -1 (1)

:2q®

(Total for Question 15 is 2 marks)
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16

Diagram NOT
accurately drawn

48°

D

A and C are points on a circle, centre O
DA is the tangent to the circle at A and DC is the tangent to the circle at C

Angle ADC = 48°

Work out the size of reflex angle AOC

Do = DAp = 90 (O
AoC = 360 - 48°- Qo -9¢

<132 (D)

AOC (refley) = 360-132

228" (1)

ol

I

(Total for Question 16 is 3 marks)
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17

Diagram NOT
accurately drawn

Q

P, Q, R and S are points on a circle, centre O
ROP is a diameter of the circle.
Angle PRQ = 22°

(@) (i) Find the size of angle RQP

(if) Give a reason for your answer.

(b) (i) Find the size of angle PSQ

(if) Give a reason for your answer.

(Total for Question 17 is 4 marks)



