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Geometry	theorem	relating	the	line	segments	created	by	intersecting	chords	in	a	circle	|	A	S	|	⋅	|	S	C	|	=	|	B	S	|	⋅	|	S	D	|	{\displaystyle	|AS|\cdot	|SC|=|BS|\cdot	|SD|}	|	A	S	|	⋅	|	S	C	|	=	|	B	S	|	⋅	|	S	D	|	=	(	r	+	d	)	⋅	(	r	−	d	)	=	r	2	−	d	2	{\displaystyle	{\begin{aligned}&|AS|\cdot	|SC|=|BS|\cdot	|SD|\\={}&(r+d)\cdot	(r-d)=r^{2}-d^{2}\end{aligned}}}	△	A	S
D	∼	△	B	S	C	{\displaystyle	\triangle	ASD\sim	\triangle	BSC}	In	Euclidean	geometry,	the	intersecting	chords	theorem,	or	just	the	chord	theorem,	is	a	statement	that	describes	a	relation	of	the	four	line	segments	created	by	two	intersecting	chords	within	a	circle.	It	states	that	the	products	of	the	lengths	of	the	line	segments	on	each	chord	are	equal.	It	is
Proposition	35	of	Book	3	of	Euclid's	Elements.	More	precisely,	for	two	chords	AC	and	BD	intersecting	in	a	point	S	the	following	equation	holds:	|	A	S	|	⋅	|	S	C	|	=	|	B	S	|	⋅	|	S	D	|	{\displaystyle	|AS|\cdot	|SC|=|BS|\cdot	|SD|}	The	converse	is	true	as	well.	That	is:	If	for	two	line	segments	AC	and	BD	intersecting	in	S	the	equation	above	holds	true,	then	their
four	endpoints	A,	B,	C,	D	lie	on	a	common	circle.	Or	in	other	words,	if	the	diagonals	of	a	quadrilateral	ABCD	intersect	in	S	and	fulfill	the	equation	above,	then	it	is	a	cyclic	quadrilateral.	The	value	of	the	two	products	in	the	chord	theorem	depends	only	on	the	distance	of	the	intersection	point	S	from	the	circle's	center	and	is	called	the	absolute	value	of
the	power	of	S;	more	precisely,	it	can	be	stated	that:	|	A	S	|	⋅	|	S	C	|	=	|	B	S	|	⋅	|	S	D	|	=	r	2	−	d	2	,	{\displaystyle	|AS|\cdot	|SC|=|BS|\cdot	|SD|=r^{2}-d^{2},}	where	r	is	the	radius	of	the	circle,	and	d	is	the	distance	between	the	center	of	the	circle	and	the	intersection	point	S.	This	property	follows	directly	from	applying	the	chord	theorem	to	a	third
chord	(a	diameter)	going	through	S	and	the	circle's	center	M	(see	drawing).	The	theorem	can	be	proven	using	similar	triangles	(via	the	inscribed-angle	theorem).	Consider	the	angles	of	the	triangles	△ASD	and	△BSC:	∠	A	D	S	=	∠	B	C	S	(	inscribed	angles	over	AB	)	∠	D	A	S	=	∠	C	B	S	(	inscribed	angles	over	CD	)	∠	A	S	D	=	∠	B	S	C	(	opposing	angles	)
{\displaystyle	{\begin{aligned}\angle	ADS&=\angle	BCS\,({\text{inscribed	angles	over	AB}})\\\angle	DAS&=\angle	CBS\,({\text{inscribed	angles	over	CD}})\\\angle	ASD&=\angle	BSC\,({\text{opposing	angles}})\end{aligned}}}	This	means	the	triangles	△ASD	and	△BSC	are	similar	and	therefore	A	S	S	D	=	B	S	S	C	⇔	|	A	S	|	⋅	|	S	C	|	=	|	B	S	|	⋅	|	S	D	|
{\displaystyle	{\frac	{AS}{SD}}={\frac	{BS}{SC}}\Leftrightarrow	|AS|\cdot	|SC|=|BS|\cdot	|SD|}	Next	to	the	tangent-secant	theorem	and	the	intersecting	secants	theorem,	the	intersecting	chords	theorem	represents	one	of	the	three	basic	cases	of	a	more	general	theorem	about	two	intersecting	lines	and	a	circle	-	the	power	of	a	point	theorem.	Paul
Glaister:	Intersecting	Chords	Theorem:	30	Years	on.	Mathematics	in	School,	Vol.	36,	No.	1	(Jan.,	2007),	p.	22	(JSTOR)	Bruce	Shawyer:	Explorations	in	Geometry.	World	scientific,	2010,	ISBN	9789813100947,	p.	14	Hans	Schupp:	Elementargeometrie.	Schöningh,	Paderborn	1977,	ISBN	3-506-99189-2,	p.	149	(German).	Schülerduden	-	Mathematik	I.
Bibliographisches	Institut	&	F.A.	Brockhaus,	8.	Auflage,	Mannheim	2008,	ISBN	978-3-411-04208-1,	pp.	415-417	(German)	Intersecting	Chords	Theorem	at	cut-the-knot.org	Intersecting	Chords	Theorem	Archived	2020-12-01	at	the	Wayback	Machine	at	proofwiki.org	Weisstein,	Eric	W.	"Chord".	MathWorld.	Two	interactive	illustrations:	[1]	and	[2]
Retrieved	from	"	The	diagram	below	shows	a	circle	with	centre	O	and	two	chords,	PQ	and	RS.The	chords	PQ	and	RS	meet	at	the	point	T.(a)	Find	the	possible	value(s)	of	.Using	the	intersecting	chord	theorem	which	states	thatFill	in	the	information	from	the	diagramSimplifySolve	by	factorisingConsider	if	both	answers	are	possible	refers	to	a	length,	so
cannot	be	zero(b)	Hence,	or	otherwise,	write	down	the	simplified	ratio	of	PT:RT.Method	1Substitute	the	found	value	of	into	the	expressions	on	the	diagram	for	PT	and	RTWrite	as	a	ratio	PT:RTSimplifyMethod	2Using	the	ratio	form	of	the	intersecting	chord	theorem,	and	the	expressions	on	the	diagramThis	shows	that	the	ratio	of	PT:RT	is	the	same	as
the	ratio	of	TS:TQPage	2Find	the	value	of	θ		in	the	diagram	below.The	lines	ST	and	RT	are	both	tangents	to	the	circleThey	meet	the	two	radii	on	the	circumference	at	the	points	S	and	TAngle	TSO	=	angle	TRO	=	90°A	radius	and	a	tangent	meet	at	right	anglesUse	vertically	opposite	angles	to	find	the	value	of	angle	RTSAngle	RTS	=	25°Vertically
opposite	anglesMark	these	angles	clearly	on	the	diagramAngles	in	a	quadrilateral	add	up	to	360°Use	this	to	form	an	equation	for	θAngles	in	a	quadrilateral	sum	to	360ºSimplifySolvePage	3P,	Q	and	R	are	points	on	a	circle.RQ	is	a	diameter.Find	the	value	of	.Give	a	reason	for	your	answer.Use	the	fact	that	angles	in	a	triangle	add	up	to	180º	and	the
circle	theoremThe	angle	in	a	semicircle	is	90°Write	an	equation	for	Solve	for	The	angle	in	a	semicircle	is	90°Page	4Find	the	value	of		in	the	diagram	below.	Give	a	reason	for	each	step	of	your	working.There	are	three	radii	in	the	diagram,	AO,	BO	and	COMark	these	as	equal	length	linesNotice	how	they	create	two	isosceles	trianglesBase	angles	in
isosceles	triangles	are	equalAngle	OAB	=	angle	OBA	=	60º	(isosceles	triangle)Use	the	circle	theorem:The	angle	at	the	centre	is	twice	the	angle	at	the	circumferenceForm	an	equation	for	Expand	the	brackets	and	solve	the	equationBase	angles	in	isosceles	triangles	are	equalThe	angle	at	the	centre	is	twice	the	angle	at	the	circumferencePage	514
marks	and		are	points	on	the	circumference	of	a	circle,	centre	.	and		are	tangents	to	the	circle.Angle	Work	out	the	size	of	angle	.	Give	a	reason	for	each	stage	in	your	working.Did	this	page	help	you?25	marks	and		are	points	on	the	circumference	of	a	circle,	centre	.		is	a	tangent	to	the	circle.		is	a	straight	line.Angle	Work	out	the	size	of	the	angle	marked
.	Give	reasons	for	your	answer.Did	this	page	help	you?33	marks	and		are	points	on	the	circumference	of	a	circle,	centre	.		is	a	diameter	of	the	circle.	and		are	tangents	to	the	circle.	Angle	.Work	out	the	size	of	angle	.Did	this	page	help	you?44	marks	and		are	points	on	the	circumference	of	a	circle,	centre	.Angle	.Find	the	size	of	angle		in	terms	of	.	Give
a	reason	for	each	stage	of	your	working.Did	this	page	help	you?54	marks	and		are	points	on	the	circumference	of	a	circle,	centre	.		is	a	straight	line.	Angle	Find	the	size	of	angle	.	Give	a	reason	for	each	stage	in	your	working.Did	this	page	help	you?65	marksThe	points		and		lie	on	a	circle.		is	a	straight	line.	Angle	Work	out	the	size	of	angle	.	You	must
give	a	reason	for	each	stage	of	your	working.Did	this	page	help	you?72	marksAPB	and	CPD	are	chords	of	a	circle.AP	=	14	cm												PB	=	6cm													CP	=	10	cmCalculate	the	length	of	PD.Did	this	page	help	you?83	marksA,	B,	D	and	E	are	points	on	a	circle.	EDC	and	ABC	are	straight	lines.ED	=	24	cm																							DC	=	15	cm																							BC	=	18
cmWork	out	the	length	of	AB.Did	this	page	help	you?94	marks	and	are	points	on	a	circle,	centre	is	a	diameter	of	the	circle.Angle	Calculate	the	size	of	angle	Give	a	reason	for	each	stage	of	your	working.Angle	DFG	=	.......................................................	Did	this	page	help	you?103	marksis	a	diameter	of	a	circle.	is	a	chord	of	the	circle.Calculate	the	radius
of	the	circle............................................	cmDid	this	page	help	you?112	marksand	are	chords	of	a	circle.	=	9	cm		=	6	cm	=	8	cm	Calculate	the	length	of	.......................cmDid	this	page	help	you?124	marks	is	a	quadrilateral.Prove	that			is	not	a	cyclic	quadrilateral.Did	this	page	help	you?132	marks	and	are	points	on	a	circle.	and	are	tangents.Work	out	the
size	of	angle	......................................degrees	Did	this	page	help	you?142	marks	and	are	points	on	a	circle..Is	the	centre	of	the	circle?	Tick	a	box.	Yes													NoShow	working	to	support	your	answer.Did	this	page	help	you?151	mark,		and		are	points	on	a	circle.	is	a	straight	line.	is	a	tangent	to	the	circle.Sam	is	trying	to	work	out	the	size	of	angle	.	Here
is	his	working.						angles	in	the	same	segment	are	equalangles	at	a	point	on	a	straight	line	add	up	to	180°Make	a	criticism	of	his	working.Did	this	page	help	you?162	marks	and		are	points	on	a	circle.	is	a	tangent	to	the	circle.Write	down	the	size	of	angle	.	Give	a	reason	for	your	answer.............................degrees	Did	this	page	help	you?172	marks	and
are	points	on	a	circle.Circle	the	line	that	is	a	diameter	of	the	circle.Did	this	page	help	you?184	marksIn	the	diagram,E,	F	and	D	are	points	on	the	circumference	of	the	circleG,	D	and	H	lie	on	a	tangent	to	the	circleangle	EFD	=	55°angle	FDE	=	43°.Explain	why	angle	HDF	is	82°.Did	this	page	help	you?19a2	marksThe	diagram	shows	a	circle,	centre
O.Points	A,	B,	C	and	D	lie	on	the	circumference	of	the	circle.	EDF	is	a	tangent	to	the	circle.	Angle	ABC	=	82°	and	angle	ODC	=	57°.Work	out	the	value	of	x.x	=	......................19b3	marksWork	out	the	value	of	y.y	=	..................Did	this	page	help	you?20a2	marksA,	B,	C	and	D	are	points	on	the	circumference	of	a	circle.PQ	is	a	tangent	to	the	circle	at	D.
Angle	BDQ	=	72°	and	angle	ABD	=	63°.Work	out	angle	x.	Give	a	reason	for	your	answer.Angle	x	=	...................°	because	......................20b2	marksWork	out	angle	y.	Give	a	reason	for	your	answer.Angle	y	=	...................°	because	.....................Did	this	page	help	you?21a2	marksA,	B,	C	and	D	are	points	on	the	circumference	of	a	circle,	centre	O.Angle
BAD	=	52°.Work	out	angle	x.	Give	a	reason	for	your	answer.x	=	...................................	°	reason	..................................................................................21b2	marksWork	out	angle	y.	Give	a	reason	for	your	answer.y	=	...................................	°	reason	..................................................................................Did	this	page	help	you?13	marks	and		are	points	on	the
circumference	of	a	circle,	centre	.	and		are	tangents	to	the	circle.Angle	Angle	Work	out	the	size	of	angle	.Did	this	page	help	you?24	marks	and		are	points	on	the	circumference	of	a	circle,	centre	.		is	a	diameter	of	the	circle.	and		intersect	at	E.Angle		Angle	Work	out	the	size	of	angle	.	You	must	show	all	your	working.Did	this	page	help	you?35	marks
and		are	points	on	a	circle,	centre	.	is	a	tangent	to	the	circle.Angle		Work	out	the	size	of	angle	.	Give	reasons	for	each	stage	of	your	working.Did	this	page	help	you?45	marks	and		are	points	on	the	circumference	of	a	circle,	centre	.		is	a	straight	line.	is	the	tangent	at		to	the	circle.	Angle	Work	out	the	size	of	angle	.	Give	a	reason	for	each	stage	of	your
working.Did	this	page	help	you?55	marks	and		are	points	on	a	circle,	centre	.	is	a	tangent	to	the	circle.		is	a	straight	line.	Angle	.Find	the	size	of	angle	,	in	terms	of	.	Give	your	answer	in	its	simplest	form.	Give	reasons	for	each	stage	of	your	working.Did	this	page	help	you?63	marks	and		are	four	points	on	the	circumference	of	a	circle.	and		are	straight
lines.	Prove	that	triangle		and	triangle		are	similar.	You	must	give	reasons	for	each	stage	of	your	working.Did	this	page	help	you?73	marksA,	B	and	C	are	points	on	a	circle.	ABP	is	a	straight	line.	QCP	is	a	tangent	to	the	circle.AB	=	10	cm																								BP	=	8	cmWork	out	the	length	of	CP.Did	this	page	help	you?85	marksA,	B	and	C	are	points	on	a
circle,	centre	O.	OPC	is	a	straight	line.	APB	is	a	chord	of	the	circle,	and	bisects	OC	at	the	point	P.AP	=	7.2	cm																					PB	=	5.4	cm																					OP	=	PC.Work	out	the	area	of	the	circle.Give	your	answer	correct	to	3	significant	figures.Did	this	page	help	you?9a3	marksThe	points	A,	B,	C	and	D	lie	on	a	circle.ABY	and	DCY	are	straight	lines.AB	=	13
cm															BY	=	x	cm													DC	=	x	cm														CY	=	9	cmShow	that	x2	+	4x	–	81	=	09b4	marksFind	the	length	of	DY.	Show	your	working	clearly.	Give	your	answer	correct	to	3	significant	figures.Did	this	page	help	you?104	marks	and	are	points	on	a	circle.	is	the	tangent	at	to	the	circle.	Angle	Angle	Work	out	the	size	of	angle	.	Give	reasons	for	your
working.Did	this	page	help	you?114	marks	and		are	points	on	a	circle.and	are	straight	lines.	Prove	that		is	not	a	diameter	of	the	circle.Did	this	page	help	you?123	marksand	are	points	on	a	circle.	bisects	angle	.	is	a	tangent	to	the	circle.Angle	Prove	that	Did	this	page	help	you?134	marksIn	the	diagram,A,	B	and	C	are	points	on	the	circumference	of	a
circleO	is	the	centre	of	the	circleangle	OAB	=	15°angle	BCO	=	10°.Calculate	the	acute	angle	AOC.Did	this	page	help	you?14a2	marksA,	B,	C	and	D	are	points	on	the	circumference	of	a	circle,	centre	O.	AC	is	a	diameter	of	the	circle.	Angle	ABD	=	58°.	Angle	CDB	=	22°.Work	out	the	sizes	of	angle	ACD	and	ACB,	giving	reasons	for	your	answers.Angle
ACD	=	...........................°14b3	marksAngle	ACB	=	...........................°Did	this	page	help	you?15	marks	and		are	points	on	a	circle.	and		are	straight	lines.Prove	that	triangle		is	similar	to	triangle	.	You	must	give	reasons	for	your	working.Did	this	page	help	you?2a3	marks	and		are	points	on	the	circumference	of	a	circle,	centre	.	is	a	tangent	to	the
circle.Show	that	You	must	give	a	reason	for	each	stage	of	your	working.2b1	markDylan	was	asked	to	give	some	possible	values	for		and	.He	said,	"	could	be	200	and		could	be	110,	because	200	−	110	=	90"Is	Dylan	correct?	You	must	give	a	reason	for	your	answer.Did	this	page	help	you?35	marks	is	a	regular	pentagon.	and		are	points	on	a	circle,	centre
.	and		are	tangents	to	the	circle.	is	a	straight	line.Prove	that	.Did	this	page	help	you?46	marksA,	B,	C	and	D	are	points	on	a	circle.	APB,	CPD,	and	BD	are	chords	of	the	circle.	APB	and	CPD	intersect	perpendicularly	at	P.BD	=	7	cm,AP	=	5	cm,CP	=	3	cm,	PB	=	x	cm,	and	PD	=	y	cm.Work	out	the	values	of	x	and	y.	Show	your	working	clearly.	Give	your
answers	correct	to	3	significant	figures.Did	this	page	help	you?56	marksA,	B,	C	and	D	are	points	on	a	circle,	centre	O.	APBE,	COP	and	ODE	are	straight	lines.AP	=	4	cm,	PB	=	5	cm,	CP	=	10	cm,	DE	=	10	cm	and	BE	=	x	cmWork	out	the	value	of	x.	Show	your	working	clearly.Did	this	page	help	you?65	marks	and		are	points	on	a	circle.and		are	straight
lines.Show	that	the	length	of		is	where		and		are	integers	whose	values	are	to	be	found.	Show	your	working	clearly.Did	this	page	help	you?75	marks	and		are	points	on	a	circle.		is	a	tangent	to	the	circle.	Angle	Prove	that	angle		Give	reasons	for	each	stage	in	your	working.Did	this	page	help	you?84	marks	and		are	points	on	a	circle.	,	,	and	are	straight
lines.	Work	out	the	size	of	angle	.	Show	your	working	clearly.	=	......................Did	this	page	help	you?96	marks	and	are	points	on	a	circle,	centre	.	,	and	are	straight	lines.	Work	out	the	value	of	.	Show	your	working	clearly........................................................	Did	this	page	help	you?105	marks	and		are	points	on	a	circle.	is	the	tangent	at		to	the	circle.	is
parallel	to	.	Work	out	the	size	of	angle	.	Give	a	reason	for	each	stage	of	your	working.Did	this	page	help	you?115	marks	and	are	points	on	a	circle	with	centre	.Angle	The	area	of	the	shaded	segment	is	200cm2Calculate	the	radius	of	the	circle.	Give	your	answer	correct	to	3	significant	figures.......................................................	cmDid	this	page	help	you?
124	marks	and	are	three	points	on	the	circumference	of	a	circle,	centre	.	and	are	tangents	to	the	circle.	is	a	kite.	Angle	is	Prove	that	angle	is		Did	this	page	help	you?134	marks	and	are	points	on	a	circle.	The	tangent	at	is	shown.	and	are	straight	lines.Prove	that			Did	this	page	help	you?14a4	marks	and	are	points	on	a	circle.	is	a	tangent.Assume	that
triangle	is	isosceles	with	Prove	that	is	parallel	to	.14b1	markIn	fact,	triangle	is	equilateral.Tick	the	two	boxes	for	the	statements	that	must	be	correct.		is	parallel	to	bisects	angle	bisects	angle	Did	this	page	help	you?154	marksHere	is	a	cyclic	quadrilateral.Work	out	the	size	of	angle	......................degreesDid	this	page	help	you?164	marks	and	are	points
on	a	circle.	and	are	straight	lines.Work	out	the	size	of	angle.You	must	show	your	working	which	may	be	on	the	diagram...........................degrees	Did	this	page	help	you?17a4	marksA,	B,	C	and	D	are	points	on	the	circumference	of	a	circle,	centre	O.Angle	BAD	=	112°	and	angle	DCO	=	33°.Show	that	angle	y	=	35°.	Give	reasons	for	each	stage	of	your
working.17b3	marksWork	out	angle	z.Give	reasons	for	your	answer.Angle	z	=	.........................	°	because	........................................................................................Did	this	page	help	you?185	marksA,	B,	C	and	D	are	points	on	the	circumference	of	a	circle,	centre	O.Angle	CAD	=	28°	and	CD	=	6.4cm.	BD	is	a	diameter	of	the	circle.Calculate	the	area	of	the
circle.......................	cm2	Did	this	page	help	you?Page	6Set	Notation	&	Venn	DiagramsSet	Notation	&	Venn	DiagramsCompound	Interest	&	DepreciationCompound	Interest,	DepreciationSimplifying	Surds,	Rationalising	DenominatorsUsing	a	CalculatorRatios	&	FDP,	Multiple	RatiosExchange	Rates	&	Best	BuysExchange	Rates,	Best	BuysDirect	&
Inverse	ProportionDirect	Proportion,	Inverse	ProportionAlgebraic	Roots	&	IndicesAlgebraic	Roots	&	IndicesCompleting	the	SquareAlgebraic	ProofSolving	Linear	EquationsFinding	Gradients	of	TangentsArea	&	Volume	of	Similar	ShapesSimilar	Areas	&	Volumes3D	Pythagoras	&	Trigonometry3D	Pythagoras	&	TrigonometryDiscrete	&	Continuous	Data,
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