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Tangent-chord, tangent-chord segments, angles in tangent-chord segment.
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Tangent-chord angles refer to

the circle into two segments
OAPQ =a or OBPQ = 3.

AB is a tangent to the circle at P.| — —
PQ is a chord, called the tangent PSQ and  PTQ  called

chord. tangent-chord segments.
Q T Segment }/’@ lies on the[Similarly, segment @ lies
opposite side of LJAPQ, Hence,|on the opposite side of LIBPQ,
S UPTQ 1is called an angle inHence, LIPSQ is called an angle
alternate segment corresponding|in alternate segment
to JAPQ = Q. corresponding to IBPQ = f3.

Theorem 1 A tangent-chord angle of a circle is equal to an angle in the alternate segment.

Q In the figure, AB is a tangent at P. To prove 0 =x, =y .
Abbrev1at10n U in alt. segment
S Proof: Let the centre be O.
Draw the diameter PON.
Join ON.
UPNQ =UPTQ =x (Us in the same segment)
LPON =90° (O in semi-circle)
In APQON,
ONPQ =180° —90° — x =90° — x (J sum of A)
o+ LONPQ =90° (tangent [J radius)
a=x
x+y=180° (opp. Us, cyclic quad.)
o+ pB=180° (adj. Os on st. line)
OB=y

Theorem 2 In the figure, given the circle PQT. UBPT = UPQT = x. To prove BP is a tangent at P.
Abbreviation: Converse, [ in alt. segment
T Proof: Let the centre be O.

Draw the diameter PON.
Join ON.
LPON =90° (O in semi-circle)
P ONQT =90° — x
N UNPT = LONQT =90° — x (Us in the same segment)
UONPT + OBPT =90° — x + x = 90°
U PBis a tangent at P (converse, tangent Ll radius)
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Example 1

In the figure, ABCD is a cyclic quadrilateral. AX and DY are
xtangents, UXAB = 44°, JYDC = 57°, OBDC = 26°. To find the

angles of quadrilateral ABCD.

Using the notation in the figure,

b=57° (O in alt. segment)
d=44° (U in alt. segment)
g UC+26°+57°=180° (00 sum of ABCD)
/ uc=97°
UA +0C =180° (opp. Us, cyclic quad.)

A =180°-97° = 83°

UADC =d + 26° =44° + 26° =70°

UABC + UADC = 180° (opp. Us, cyclic quad.)
UABC =180° - 70° = 110°

As shown in the figure, To prove: DA tocues the circle ABC at A.
UACB = 115° - 50° = 65°

OB+ 65° +45° =180° (O sum of AABC)

0B =70°

UOCAD = 180° - 60° — 50° = 70° (0 sum of AACD)

- OB=70°=0CAD

[ DA is a tangent to the circle ABC at A (converse, [ in alt. seg.)

In the figure, ABCD is a minor arc of a circle, such that AB = BC, AB

and DC are produced to meet at X and DB is produced to meet the
X tangent AY at Y. To prove: YX = YA.

Join AD. Using the notation in the figure,

d=a (0 in alt. segment)

d=d (eq. chords eq. [s)
Ua=d

A, D, X, Y are concyclic (converse, [Js in the same seg.)
x=d (Us in the same segment)
a=x

YX=YA (sides opp. eq. Ls)
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