Mathelpers
Angles Formed by Tangents, Chords, and Secants

In the diagram, AB is tangent to the circle of center O at A,

ADis a chord, and AC is a diameter. When CD is drawn,
ZADCis a right angle because it is an angle inscribed in a
semicircle, and ZACD s the complement of ZCAD. Also,

CAL ﬁ /BAC s a right angle, and ZDABiis the
complement of ZCAD. Therefore, since complements of the
same angle are congruent, Z/ACD = ~/DAB.

We can conclude that since mZACD :%mAD, then

m«ZDAB :%mAD

The measure of an angle formed by a tangent and a chord that intersect at the point of
tangency is equal to one - half the measure of the intercepted arc.

Angles Formed by Two Intersecting Chords

Two chords AB and 5 intersect in the interior of the circle with

center O and DBis drawn. ZAED is an exterior angle of [JDEB.
Therefore,

mZAED = m£ZBDE + mZDBE

=1mBC +1mDA
2 2

:1 mBC +mDA
5| )

BC is the arc intercepted by ~/BEC and DAis intercepted by ZAED, the angle vertical to /BEC.

I P The measure of an angle formed by two chords intersecting within a circle is equal to
one - half the sum of the measures of the arcs intercepted by the angle and its vertical angle.

mA:{mAC;mDB]

mlzz(mAD+mBCJ
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Angles Formed by Tangents and Secants

We will study in this section three cases:

1- Angles formed by two tangents
2- Angles formed by a tangent and a secant
3- Angles formed by two secants

All of the angles formed in each of the three cases have vertices outside the circle, are related to
the measures of the intercepted arcs.

1- Angles formed by two tangents

PRS is tangent to the circle of center O at R, if) is tangent to the circle at Q, and T is a point on

the major arc RQ. Chord R_Qis drawn. Then ZSRQis an exterior angle of [IRQP.

mZPQR +m/P =m£SRQ
= msZP =m£SRQ -m/PQR

= m«P =%mRTQ—%mRQ

—m/P = %(mRTQ—mRQ)

2- Angles formed by a tangent and a secant

PRS is tangent to the circle of center O at R, PTQ is a secant that intersects the circle at Q and T. Chord R_Q is
drawn. Then ZSRQ s an exterior angle of []PRQ.

MmZRQP + m/P =mZSRQ
= msZP =mZ£SRQ —m£ZRQP

= m«£P =%mRQ—%mRT

= m/P =%(mRQ—mRT)

3- Angles formed by two secants

PTRis a secant to the circle of center O that intersects the circle at R and T, PQS is a secant that
intersects the circle at Q and S. Chord R_Qis drawn. Then ZRQS is an exterior angle of [RQP .
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mZPRQ + m£P = m£ZRQS

= ms/P =mZRQS - mZPRQ '
1 1 R
= mLP = EmRS —EmQT

:>m4P=%(mRS—mQT) Q

S

For each pair of lines, a tangent and a secant, two secants, an two tangents, the steps necessary to
prove the following theorem have been given:

The measure of an angle formed by a tangent and a secant, two secants, two secants,
or two tangents intersecting outside the circle is equal to one half the difference of the measures
of the intercepted arcs.

Two secants Secant - Tangent Two Tangents

m/DAC :E(mDE—mBC) m./DAC :i(mDC—ch) m/BAC :l(mBDC—mBC)
2 2 2

Check the summary table below:

Type of Angle Degree Measure Example

A
The measure of an angle by a
Formed by a tangent and a chord that intersect
Tangent and a at the point of tangency is equal
Chord to one - half the measure of the
intercepted arc.

The measure of an angle formed
Formed by Two by two intersecting chords is

Intersecting equal to one - half the sum of the C
Chords measure of the arcs intercepted

1
by the angle and its vertical angle. mél‘}(mAB * mCD)

mzzzl(mABmco)
2
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N =
The measure of an angle / ’

formed by a tangent and a
secant, two secants, or two

Formed by Tangents tangents intersecting outside

and Secants the circle is equal to one - half -

the difference of the measures
of the intercepted arcs.

m41=3(mAB—mAc)
2

m/2 = %(mAB —mCD)

m/3= 1(mACB —mAB)
2
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