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The figure represents two minor arcs AB and CD of a circle passing

through A, B, C, D with centre at O, such that UAOB = UCOD =x .

If we draw the diameter HOK which bisects UBOC, it also bisects HAOD. But

A "‘ the circle is symmetrical about the diameter HOK, therefore, if we fold the
‘ D figure about HOK, B can be made to coincide with C, and A with D, and the

B C minor arc AB will coincide with the minor arc C/‘B .

K
i.e. we have proved: equal angles at centre subtend equal arcs.

Abbreviation: eq. Ls, eq. arcs.

Conversely, if the arcs A—I} = 07), then we can again fold the figure about HOK, the line of

symmetry about AB and CD. Then the line OB will coincide with OC, and that the line OA will
coincide with OD. Therefore, the two angles at centre are equal: UAOB = LJCOD.

i.e. we have proved: equal arcs subtend equal angles at centre.

Abbreviation: eq. arcs, eq. [Is

0 Theorem Equal angles at circumference subtend ,E]ual arcs.
In the figure , HUAPB = JCQD, then AB=CD.
Proof: Let O be the centre, join OA, OB, OC and OD.
° Then UAPB = LICQD (given)
A 20APB =20CQD
B : DA?E = /DEOD ([ at centre twice [ at &)
0 AB=CD (eq. Us eq. arcs)

Abbreviation: eq. LIs eq. arcs

N Theorem Equal arcs subtend equal angles at circumference.
In the figure , 1/4?3 = El\) , then JAPB = 1CQD.
0, ¥ Proof: Exercise
A
D
B C

Abbreviation: eq. arcs eq. [Is
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Theorem If Xé = 6/7), then AB = CD.
Abbreviation: eq. arcs, eq. chords.

o Proof: Let O be the centre, join OA, OB, OC and OD.

>

=
O\

AOAB JAOCD (S.A.S.)

Conversely, if = , then =

Abbreviation: eq. chords, eq. arcs.

Theorem If AB and CD are equal chords and O is the centre,
A then HAOB = 0OCOD.
P Abbreviation: eq. chords eq. [s.
Proof: exercise.
B C

Conversely,
p
Q Theorem Equal chords subtend equal angles at circumference.
If AB = CD, P and Q are any points on the circumference,
D
then JAPB = JCQD.
Abbreviation: eq. chords eq. [s.
Proof: exercise.
B
C
Example 1
A

X and Y are mid-points of the arcs AB and AC respectively,
find UXAC and LIBXY.

LIXAB :%DACB =20° (O O arcs)

OBAC = 180° —78° — 40° = 62° (00 sum of A)

OXAC = OXAB + [OBAC =20° + 62° = 82°

OBXC =0BAC =62° (Us in the same segment)
DCXY=%DCBA =39° (O O arcs)

UBXY = UBXC + UCXY =62° + 39° =101°
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Example 2 In the figure, 2 chords PQ, RS intersect at X, PS = @Q , O is the

centre of the circle. To prove

(a) UOQXR=20S0X,

(b) P,S, O, X are concyclic

(a) Using the notation in the figure,

X =X1 (vert. opp. Us)
b+s=xi (ext. 0 of A)
b=s (eq. arcs eq. [s)
Ux=b+s=2b
OQOXR =20S0X
(b) 0o=2b (O at centre twice [J at (©O°)
x=2b (proved in (a))
Uo=x

P, S, O, X are concyclic

(converse, [s in the same seg.)

Example 3
In the figure, three equal circles cutting 4, D and B, C x
respectively such that chords AD = BC, XAB and DCY
are straight lines. To prove XBYD is a //-gram.

Join AC, DB. Let UBAC = a, UACD = ¢, UBDC =d,
UAXD =x, UBYC =y.

a=c (eq. chords eq. [s)
XAB /I DCY (alt. Os eq.)
UABD=x=d=y (eq. chords eq. [s)
UBDX =180° —2x =180° -2y =0UYBD (U sum of A)

XD /| BY (alt. O eq.)

U XDBY is a //-gram (opp. sides //)
Example 4

In the figure, AB and AC are the chords of a circle so that ~BAC
is acute and BA > AC. The bisector of .~ BAC meets the circle at X.
Chord BE is parallel to X4. Prove that CE = AX.

Let JCAX =a = OBAX B
UABE =a (alt. Os, AX // EB)

UACE=a (Os in the same P X
seg.)

0OACE =a = 0CAX N c
AE = CX (eq. Us. eq. arcs.) v
A~ A~

CAE = ACX

OCE=A4X (eq. arcs eq. chords)

Method 2

Let UCAX =0 =UBAX

OABE =a (alt. Os, AX // EB)

OACE =a (Os in the same seg.)

OUOACE=a=0CAX
AC=A4C (common side)

UAEC =UAXC (Os in the same segment)

AACE OAACX (A.AS)

CE=A4X (corr. sides [JAs)
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Example 5
In the figure, O is the centre of the circle ABCD, chords AC Ul BD at K,

OE 0 AB at E. Prove that OF =% CD.

UABF =90° (J in semi-circle)
EO /| BF (int. U supp)
AAEO ~ AABF (equiangular)

AO = OF (radii)

OE :%BF ------ (D) (cor. sides, ~As)

d =f (Us in the same segment)

a=180°-90°-f=90° - f (U sum of AABF)
r=180°-90°-d=90°-d (O sum of AADK)
Oa=r

CD =BF (eq. Us eq. chords)

OE:%CD (by (1))
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