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PARTSOFACIRCLE

Summary:

1.ThefollowingarethemainpartsofacirclewithcentreO

(i)ABiscalledanarc (ii)OABiscalledasector

(iii)lineABiscalledachord (iv)linePQiscalledatangent

(v)Theshadedpartiscalledasegment (vi)istheanglesubtended

byanarc

(vii)OA=OB=radiusofthecircle

2.Theorem:SinceOA=OB,thenOABisanisoscelestrianglewithitslineof

symmetrybisectingchordAB

3.Thefollowingformulasareusedinrelationtotheabovecircle:

(i)Circumference (ii)Area

(iii)ArclengthAB (iv)SectorareaOAB

(v)Segmentarea=sectorareatrianglearea

EXAMPLES:

1.Findthelengthofanarcwhichsubtendsanangleof126atthecentre



P
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A B

r r
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ofacircleofradius14cm.Findalsothelengthofthemajorarc

2.Achordis8cmawayfromthecentreofacircleofradius17cm.Findthe:

(i)lengthofthechord

(ii)sizeoftheanglesubtendedbythechordatthecentre

3.Achordoflength10cmis12cmawayfromthecentreofthecircle.Find

the:

(i)radiusofthecircle

(ii)lengthoftheminorarc

(iii)areaoftheminorsector

(iv)areaoftheminorsegment

4.Asectorofacircleofradius12cmhasanangleof150atthecentre.

Thesectorisfoldedtoformacone.Findtheradiusofthecircularendof

thecone

5.Findthedistancebetweentwoparallelchordsoflengths32cmand

24cmwhichlieonoppositesidesofthecentreinacircleofradius20cm

6.inthecirclebelow,sectorOABhasaradiusof7cmandsubtendsan

angleof120atitscentreO.

Findthe:

(i)shortestdistanceofchordABfromthecentre

7c
120

O

A B
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(ii)perimeteroftheshadedsegment

(iii)perimeteroftheregionenclosedbetweenchordABandthe

majorarc

(iv)areaoftheshadedsegment

7.Thelengthofthecommonchordoftwointersectingcirclesofradius

10cmand17cmis6cm.Findthe:

(i)anglesubtendedbythechordatthecentreofthetwocircles

(ii)areacommontothetwocircles

8.Twoequalcirclesofradius5cmintersectatrightangles.Findthe:

(i)distancebetweenthecentresofthetwocircles

(ii)areacommontothetwocircles

9.Asectorofacircleofradius25cmhasanangleof1008atthecentre.

Thesectorisfoldedtoformacone.Findthe:

(i)radiusofthecircularendofthecone

(ii)heightofthecone

(iii)volumeofthecone

(iv)totalsurfaceareaofthecone

HINT:(iv)TSA sinceitscircularendisopen

10.Theminorsegmentofacirclehasaheightof4cmandachordof

length16cm.Findthe:

(i)radiusofthecircle

(ii)areaofthesegment
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11.Adogtiedonarope5mlongistetheredtoatree3mfromastraight

path.Forwhatdistancealongthepathisoneindangerofbeingbittenby

thedog?

EER:

1.Achordoflength70cmsubtendsanangleof120atthecentreofthe

circle.Findthe:

(i)radiusofthecircle

(ii)distanceofthechordfromthecentre

(iii)areaoftheminorsegment

2.Achordoflength6cmis4cmawayfromthecentreofthecircle.Findthe

circumferenceofthecircle

3.Adogtiedonarope25mlongistetheredtoatree2mfromastraight

path.Forwhatdistancealongthepathisoneindangerofbeingbittenby

thedog?

4.Asectorofacircleofradius10cmhasanangleof100atthecentre.

Findthe

(i)perimeterofthesector

(ii)areaoftheminorsegment

5.Achordoflength6cmmakesanangleof40withtheradiusofthecircle.

Findthecircumferenceofthecircle

6.Achord35cmawayfromthecentreofthecirclesubtendsanangleof

120atitscentre.Findtheareaofthemajorsegment

7.Thechordofacircleofradius10cmsubtendsanangleof120atits
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centre.Findtheperimeteroftheregionenclosedbetweenthechordand

themajorarc

8.Findthedistancebetweentwoparallelchordsoflengths32cmand

24cmwhichlieonthesamesideofthecentreinacircleofradius20cm

9.Asectorofacircleofradius125cmhasanangleof1008atthecentre.

Thesectorisfoldedtoformacone.Findthe:

(i)radiusofthecircularendofthecone

(ii)heightofthecone

(iii)volumeofthecone

(iv)totalsurfaceareaofthecone

10.Findthedistancebetweentwoparallelchordsoflengths24cmand

10cmwhichlieonoppositesidesofthecentreinacircleofradius13cm

11.Inthefigurebelow,findtheshadedareaboundedbytwoconcentric

arcs

12.InthetriangleOBCbelow,arcACsubtendsanangleof30atthecentre

Oofacircleofradius42cm

IfAB=28cm,findtheareaoftheshadedregion

21c 42c
30

42c 28c
A

30
BO

C
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13.Thelengthofthecommonchordoftwointersectingcirclesofradius

28cmand20cmis30cm.Findthe:

(i)anglesubtendedbythechordatthecentreofthetwocircles

(ii)areacommontothetwocircles

14.Thedistancebetweenthecentresoftwointersectingequalcirclesof

radius5cmis8cm.Findthe:

(i)lengthofthecommonchordofthetwocircles

(ii)areacommontothetwocircles

15.TwocircleswithcentresOandCandradius9cmand6cmintersectat

pointsAandBasshown

GiventhatthedistancebetweenOandCis13cm,findthe:

(i)reflexangleAOB

(ii)lengthofchordAB

(iii)areaoftheshadedregion

 O C

A

B

9c 6c



7

ANGLESINACIRCLE

Anglesdiagram Circletheorems

Theanglessubtendedatthe

circumferencebythesamearcare

equal

 APB=AQB

Inshort:

Anglesinthesamesegmentare

equal

Theanglesubtendedatthecentre

byanarcistwicetheangleit

subtendsatitscircumference

 AOB=2APB

Inshort:

Angleatthecentreistwicethe

angleatthecircumference

x x

A
B

P Q

2

O

P

BA

 BA

P

2

O


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Theanglessubtendedatthe

circumferencebyasemicircleis

90

Theoppositeanglesofacyclic

quadrilateraladdupto180

 x+y=180

EXAMPLES:

1.Inthefigurebelow,OisthecentreofthecircleandAOC=130.Find

ABC

Soln:

AOC=2ABC

130=2ABC

 ABC=65

2.Inthecirclebelow,findthesizeofanglemarkedx

Diameter

x y

130

B

A C

O

D

C
B

x

60
75

A
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Soln:

BAC=x(anglesinthesamesegment)

 x=180(60+75) (anglesinatriangle)

 x=45

3.InthecirclebelowOisitscentreABO=36andOAC=32.Find

ACBandOBC

Soln:

AOBisisoscelessinceOA=OB

 AOB=180(236)=108(anglesinatriangle)

AOB=2ACB

108=2ACB

ACB=54

Also:

 AOC=180(232)=116(anglesinatriangle)

BOC=360(108+116)=136 (anglesatapoint)

C

BA

O

36
32

C

BA

O

36
32
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 2OBC=180136(anglesinantriangle)

OBC=22

4.InthecirclebelowOisitscentreandAOC=150.Findthesizeofangle

markedx

Soln:

ReflexangleAOC=360150=210 (anglesatapoint)

 AOC=2ABC

210=2ABC

ABC=105

5.Inthefigurebelow,Oisthecentreofthecircleofradius7cmandBAC

=52.

Findthe:

(i)sizeofangleACB

(ii)lengthsofABandBC

B

CA

O

150

x

52
O C

B

A



11

Soln:

(i)ABC=90(angleinasemicircle)

ACB=180(90+52)=38(anglesinatriangle)

(ii)

AB=86193cm

Also

AB=110322cm

6.InthecirclebelowOisitscentre.Findthesizeofanglemarkedx

Soln:

(i)ABC=90(angleinasemicircle)

x=180(90+50+26)=14(anglesinatriangle)

7.InthecirclebelowOisitscentre.Findthesizeoftheanglesmarkedx

andy

Soln:

x+2x=180(anglesinacyclicquadrilateral)

C

B

A
50

O
26

x

D

B

CA

O

y

D

x

2
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 x=60

Also y=2x=2(60)=120

8.Inthecirclebelow,findthesizeoftheanglesmarkedxandy

Soln:

x+98=180(anglesinacyclicquadrilateral)

 x=82

Also y+60=180(anglesinacyclicquadrilateral)

 y=120

9.Inthediagrambelow,CandOarecentresoftwointersectingcircles.

CPT=38

Findthesizeoftheanglesmarkedxandy

Soln:

120

y

x

98

O

C
P

Q

R

S
T

U

y
38

x
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(i)UTP=90(angleinasemicircle)

x=180(90+38)=52(anglesinatriangle)

Also:POT=180(238)=104(anglesinatriangle)

y+104=180(anglesinacyclicquadrilateral)

 y=76

10.ThepointsP(2,1),Q(h,7)andR(3,6)lieonacirclewithdiameter

PQ.

(i)StatewithareasonthesizeofanglePRQ

(ii)Showthath=4

(iii)Findthecoordinatesofthecentreandradiusofthecircle

Soln:

(i)

PRQ=90(angleinasemicircle)

(ii)Hint:Thiscouldbedoneusinggradientmethod

GradientofPR=

GradientofQR=

Forperpendicularlines,

h=4

R(3,6)

P(2, Q(h,7)
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(iii)Hint:Centreisthemidpointofthediameterandradiusishalfthe

diameter

Centre=

Radius=

EER:

1.TheverticesofanequilateraltriangleA,BandClieonacircleofradius

8cm.Findthe:

(i)distanceofanysideofthetrianglefromthecentreofthecircle

(ii)lengthofthesideofthetriangle

2.Theverticesofanequilateraltriangleofside12cmlieonacircle.Find

the:

(i)radiusofthecircle

(ii)distanceofanysideofthetrianglefromthecentreofthecircle

(iii)areaofthesegmentscutoffbythetriangle

3.Inthecirclebelow,BC=BD,BE=DEandABC=140.Findthesizeof

angleEDB

4.InthecirclebelowOisitscentreandAOB=80.Findthesizeofthe

80



O

A B

C
f

g

140
A

B

C

D

E
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anglesmarkedfandg

5.InthecirclebelowOisitscentreandAOC=150.Findthesizeofangle

markedx

6.InthecirclebelowOisitscentre,AOisparalleltoBCandOBC=60.

Findthesizeofangle:

(i)AOB (ii)ACB (iii)CAB

7.InthecirclebelowOisitscentre,AOB=110andOAC=20.Findthe

sizeofanglemarkedf

60

O

A B

C

B

CA

O

140

x

C

B
A

O
f

20110
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8.InthefigurebelowABisthediameterofacirclecentreO.BAC=18

andBEC=50.Findthesizeoftheanglesmarkedx,yandz

9.InthefigurebelowABisthediameterofacirclecentreO.APQ=35

andABR=22.

Findthesizeofangle:

(i)ABQ (ii)QRA (iii)AOR

TANGENTPROPERTIES

Tangentdiagrams Circletheorems

Theanglebetweenatangentand

theradiusis90

O

A

B

P

Q

R 22

35

A B

CD
E

x
yz

50

18
O
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Tangentsfromanexternalpoint

areequalinlength

Theanglebetweenatangentanda

chordisequaltotheanglethe

chordsubtendsintheopposite

segment(alternatesegment)

EXAMPLES:

1.AtangentfromTtoacircle,centreOandradius7cmtouchesthecircle

atP.IfOT=25cm,findthe:

(i)lengthofPT

(ii)sizeofanglePTO

(iii)areaofPTOthatliesoutsidethecircle

Soln:

(i)

OPT=90(anglebetweenatangentandtheradius)



x

x

O

P T


7c 25c
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(ii)

=1626

(iii)POT=180(90+1626)=7374(anglesinatriangle)

Requiredarea

2.InthecirclebelowOisitscentre.AB=12cmisatangenttothecircleat

Aand OBA=30.

Findthe:

(i)lengthofOB

(ii)radiusofthecircle

Soln:

(i)OAB=90(anglebetweenatangentandtheradius)



OB=138564cm

(ii)

OA=69282cm

30

B

A
12c

O
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3.InthecirclebelowOisitscentre.ABandCBaretangentstothecircle

and ABC=56.

FindthesizeofangleADC

Soln:

AOC+90+90+56=360(anglesinaquadrilateral)

AOC=124(anglesinatriangle)

IfAOC=2ADC

 124=2ADC

 ADC=62

4.InthecirclebelowOisitscentre.PTandPSaretangentstothecircleof

radius6cmandPOT=50.

Findtheareaoftheshadedregion

Soln:

(i)OTP=90(anglebetweenatangentandtheradius)



PT=71505cm

A

B

C

OD 56

50
6c

O P

S

T
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Shadedarea

5.InthecirclebelowOisitscentre.APisatangenttothecircleand

PAB=68.

Findthesizeoftheanglesmarkedxandy

Soln:

x=68(angleinalternatesegments)

BAC=90(angleinasemicircle)

y=180(90+68)=22(anglesinatriangle)

6.InthecirclebelowAPisatangenttothecircleandPAC=120.

Findthesizeoftheanglesmarkedxandy

Soln:

x=120(angleinalternatesegments)

Also:y+120=180(anglesinacyclicquadrilateral)

 y=60

C
68 PA

B

O

x

y

D
C

B

A

x

y

120

P
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EER:

1.ThetangentsatAandBonacircleofradius7cmintersectatT,andCis

anypointonthemajorarcAB.IfATB=48,findthe:

(i)sizeofangleACB

(ii)areaboundedbythetangentsandtheminorarcAB

2.InthecirclebelowOisitscentre.BCisatangenttothecircleand

BAO=20.

Findthesizeoftheanglesmarkedxandy

3.Theanglesofatriangleare50,60and70,andacircletouchesthe

sidesatA,BandC.FindtheanglesoftriangleABC

4.InthecirclebelowOisitscentre.ABandCBaretangentstothecircleof

radius7cmandABC=80.

Findthe:

(i)sizeoftheanglesmarkedfandg

(ii)sizeofthereflexangleAOC

(iii)areaboundedbythetangentsandtheminorarcAC

20 y

x

C

B

A O

A

B

C

O
f

g

80

7c
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5.InthecirclebelowOisitscentre.DCisatangenttothecircleBAO=

28

andACD=70

Findthesizeoftheanglesmarkedxandy

6.InthecirclebelowEDisatangenttothecircle,AB=AD,BDC=74

andDBC=35

Findthesizeofangle:

(i)DAB (ii)BDE (iii)DBA (iv)EDA

7.InthecirclebelowATisatangenttothecircle,AB=CBandBAT=74.

Findthesizeoftheanglesmarkedxandy

A 70

28
O

C

B

D

x

y

74

35

C

B

A

E

D

A

B

C

T
74x

y



23

CIRCLESANDSIMILARTRIANGLES

Circlediagrams Analysisdiagrams Conclusion

‘‘intersectingchords

theorem”

TrianglesACPandPBD

aresimilar





‘‘Eachlengthis

measuredfrom the

meetingpoint”

‘‘intersecting

secantstheorem”

TrianglesACDandECB

aresimilar





‘‘Eachlengthis

measuredfrom the

meetingpoint”

‘‘intersecting

tangentsecant

theorem”

TrianglesABCandABD

aresimilar





‘‘Eachlengthis

measuredfrom the

meetingpoint”

A

BC

D
P

C

D

B

P

A




**

D
E

C
B

A





*

D
C

B

A





*

D
E

C
B

A

D
C

B

A



24

EXAMPLES:

1.InthecirclebelowchordsABandCDintersectatP.IfCP=3cm,DP=

8cmandAB=10cm,findthelengthofAP

Soln:

IfAP=x,PB=10x

Using (intersectingchordstheorem)

 x(10x)=3(8)

 x=6cm or4cm

2.InthecirclebelowchordsABandEDareproducedtointersectatC.If

CD=4cm,ED=5cm,AB=9cmandBC=xcm,

findthe:

(i)valueofx

(ii)ratiooftheareasoftriangleACEtothatofBCD

(iii)areaofABDEiftheareaoftriangleACEis

P

D

C

B

A

8c

3c

E
D

C
B

A

5c
4c

9c
xc
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Soln:

(i)Using (EachlengthfromC)

 x(x+9)=4(9)

x=3 or12

 x=3

(ii)UsingsimilartrianglesACEandBCD

 Requiredratio=9:1

(iii)

 AreaBCD=

 Requiredarea

3.InthecirclebelowsecantABCintersectstangentAPatA.IfAP=6cm,

AB=xcmandBC=(x+1)cm,findthevalueofx

B C

D

 *
3c

4c

E C

A

 *
9c

12c
54cm

2

A

B

C

P 6c

x

x+1
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Soln:

Using (EachlengthfromA)

 x(2x+1)=

x=4 or45

 x=4

4.InthecirclebelowOL=45cm,PM=3cm,NM=4cmandLN=75cm.

Findthe:

(i)lengthsofONandOP

(ii)radiusofthecircle

(iii)areaofOLMP

Soln:

(i)UsingsimilartrianglesPMNandOLN,

*

4c3c
M

NP 75cL N

O

 *

45c

L

M

NPO
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

 ON=6cm

Also:

 PN=5cm

 OP=ONPN=65=1cm

(ii)PMNisarighttrianglebasedonitsdimensions(PMN=90)

POL=90,thusLPisadiameter(angleinasemicircle)



 Requiredradius

(iii)Requiredarea

EER:

1.InthecirclebelowchordsABandCDintersectatP.IfCP=3cm,DP=

8cmandAP=6cm,

findthe:

(i)lengthofPB

(ii)areaoftriangleBPCiftheareaoftriangleAPDis

P

D

C

B

A

8c

3c
6c



28

(iii)ratiooftheareasoftriangleAPCtothatofBPD

2.InthecirclebelowTE=12cmisatangenttothecircleatE.ChordsAB

andCDintersectatPandABisproducedatT.IfAP=6cm,PB=4cm,BT=

xcm,CP=ycmandDP=8cm,

findthe:

(i)valuesofxandy

(ii)ratiooftheareasoftriangleAPDtothatofBPC

3.InthecirclebelowTEisatangenttothecircleatE.ChordsABandCD

areproducedtointersectatT.IfAB=5cm,DC=9cmandCT=3cm,find

thelengthsofBTandET

P B

A

E

x

6c
4c

8c

12c
T

C

D

y

3c9c

5c

E

D C

B

A

T
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