R Circle theorems

ROBINSON Worked solutions

This topic online

n A, B, C and D are points on a circle, in that order round the circumference, so ABCD is a cyclic
quadrilateral.

Angle DAB = 108° and angle ABC = 75°.
a. Work out the size of angle BCD.
b. Work out the size of angle CDA.

Give a reason for each answer. (3 marks)

o)
BC0 cs opposcte OAD

BCO +108° ¥ 1%0
-108" B¢C0 720 -iog’

Reason: opposd:e. om3(.e.s in o cyctac lu«dra(.o.‘ke.ro.(. add up to |30°

)
COA S opposi.‘ke. ABC
COA + 15 190
=15 COA 3 o5 -5

©
Reason: opposite ““3‘"’5 Lh oo cvc(.u. 100.&.&(.«'(:&(‘0.(. add vp to \80

&) 72 b) 10§
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n A, B, C and D are points on a circle, in that order round the circumference. The chords AC and BD
cross at X.

Angle ABD = 34° and angle CAB = 52°.
a. Work out the size of angle ACD.
b. Work out the size of angle BDC.

Give a reason for each answer. (3 marks)

o)
6 oand C are both on the same scde of chord AOD

ACO = A€>O = 3'+°

Reoson: omSLLs th the same se.amu\t ore ziumt

o)

A and 0 are both on the same side °f chord CB
(-]
6OC = CA6 =52

Reoson: oma(.zs cn the same szﬁmzn‘k ore zluo.(.

o) 3‘-}0 b) 520
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B A, B and C are points on a circle with centre O.
AOC is a diameter of the circle.
Angle CAB = 37°.

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

37°

Diagram NOT accurately drawn (3 marks)

AnaLz ABC = ‘10° becavse the o.aa(.z in o semicirele s ‘10°
[~
Ana(.e,s A o (:r:.o.na(.e. add vp to 180
[~ [~

Anate ACB = 130 -90 -37 =53
s3
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n A, B and C are points on a circle with centre O.
B lies on the major arc AC.
Angle AOC = 128°.

Work out the size of angle ABC. Give a reason for your answer.

128°

Diagram NOT accurately drawn (3 marks)

The 0.03('!. ot the centre of & cerele is twice the a.nSLc. ot the cifeum cerence whean

both stand on the same arc

Anale ABC = 128" 22 = ¢u
I

()
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a A, B and C are points on a circle. The line PAQ is the tangent to the circle at A. B and C are on the
same side of PQ, with B nearer to P.

Angle PAB = 64° and angle BAC = 50°.
a. Work out the size of angle ABC.
b. Work out the size of angle CAQ.

Give a reason for each stage of your working.

o)

ACB = oA = ¢y

Reason: alternate se.ame.n(: theorem
ABC = o -¢u
AGC = 66°

Reason: angles wn o tria.nste. o.dd vp to 180
b)

CAG. = \80 -¢4 -S5O
CAG = ¢

Reason: angles on a straaakt Lene add vp to R0

(this matehes AE)C, as £he alternate se.ame.n(: theorem so.Js)

) 6 b) .

(4 marks)

°
-S5O

(=)
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n A and B are points on a circle with centre O.
TA and TB are tangents to the circle from the point T.
Angle ATB = 48°.

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

A
48° >
T
B

Diagram NOT accurately drawn (3 marks)

AI\S(.Q. OAT = angle 0BT = 90" becavse a t&natl\t to a cerele ws perpendicular to the
rodivs at the poi.t\t °f contact

AASLzs Lh o iuo.&ri(.o.te.ro.(. odd vp ‘o 3‘O°
Aaa(.e. AOB = 340° - ‘loo - 10° - H%o = |32.°

\32
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TP is a tangent to a circle with centre O. P is the point where the tangent touches the circle. Angle
POT = 58°.

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

b. Kai says, “Angle PTO = 122° because the angles in a triangle add up to 180° and 180° - 58° =
122°." Explain what Kai has done wrong.

o)
OoPT = 1o°

(4 marks)

Reason: o tomse.n‘k is pergendicular to the radivs
o
PTO = 190 -90 -S%
o
PTO = 32
Reason: o.ASLQ,s LA o (:ra.o.aate, odd vp o |$O°
o)
[~ [~ [~ (-] [~
\%0 -58 =122 s the 10 and the 32 added tose.tku‘

Kot J.oraot the rtsk‘t o.AaLQ. ot P
o) 310 b) J,oraot OPT = 100
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n A, B, C and D are points on a circle, in that order.
Angle ABD = 29° and angle DBC = 46°.
Work out the size of
a. angle ACD,
b. angle ADC.

Give a reason for each stage of your working.

Diagram NOT accurately drawn

(4 marks)
o) Ans(.e. ACO = angle ABO = 29" becavse angles ca the same se.smu\t, sto.ml.u\s oA
chord AO, oare c.«lua(.

) Ans(.e. ABC = 29 +uc =75
Opposite. au\SLe.s of & cyc(.'\c 1'uo.d.r:.(.o.ke.ra(. odd vp to l80°
Angte AOC = 180" - 15 =\05
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n A, B and C are points on a circle with centre O.
C lies on the major arc AB.
Angle OAB = 28°.

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

28°

Diagram NOT accurately drawn (4 marks)

OA = 00 becavse bokh are radii, so kr:.o.ASLc. OAB (o csosceles and angle 0BA =
mnate. ohG = 2.%°

Ang(.e.s ina trio.c\3(.e. add vp to \%Oo, so angle AOB = o - 28 -
°

2% = la4

The anqle at the centre s twice the o.as(.e. at the

cifeum ference s'ko.nd.:.na on the same arc

Anate ACB = 124 2 =¢2

62
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m A and C are points on a circle with centre O.
PC is a tangent to the circle at C.
Angle PCA = 58°.

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

58°

Diagram NOT accurately drawn (4 marks)

AnSLc. 0CP =90 becavse o to.asuvl: Yo a cirele is perpendiculor Lo the radivs at the
pou\t ooc contact

Aaa(.e. OoCA = ‘IO° - S‘bo = 31°
oA

OC becavuse both are radic, so trianaLz OAC is
tsosceles

Anqle OAC o.l\a(.e. OCA = 32"

32
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m A, B and C are points on a circle with centre O.
B lies on the minor arc AC.
Angle AOC = 114°.
Work out the size of
a. angle ABC,
b. angle OAC.

Give a reason for each stage of your working.

N

O

Diagram NOT accurately drawn (4 marks)

© (~] ©
o) The replex angle AOC =3¢0 -4 =24¢ because angles
(-]
a.round o pornt add vp to 360

The angle at the ceatre is twice the angle ak the circumperence standing on the
sa.me afc. AASLQ. ABC sto.n&s on the MmJor arc, so0 it pacrs with the re.J;(.e.:x. angle at O

Aﬂa(.e. ABC = 2u4¢ 2 =123
b) OA = OC because both are radii, so tr:.o.na(.e. OAC is

isosceles

AI\S(.L OAC = (180 -1 ) =2 =233
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m AB is a diameter of a circle with centre O. C is a point on the circle. The tangent to the circle at C
meets AB extended beyond B at the point T.

Angle CAB = 25°.
a. Work out the size of angle COB.
b. Work out the size of angle CTO.

Give a reason for each stage of your working.

o)
Co® = 2 xas

cob = so

Reason: onqle at the centre s twice the MS"" at the
cifcum ference

)

oCT = Y0

Reason: o 'l:o.aﬁe.n(: s perpendccular £o the radeus

CTO = 120 - 90
CTo

°

-SO
°

40O

(~)
Reoson: o.(\a(..cs LA o trao.ns(.z o.dd vy to \80

) 50 b) 4O
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