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Lesson 12.4 Angle Measures & Segment Lengths

Essential Understanding: Angles formed by intersecting lines have 
a special relationship to the related arcs formed when the lines 
intersect a circle. In this lesson, you will study angles and arcs 
formed by lines intersecting either within a circle or outside a 
circle.

When a line intersects a circle at two different points, the line is 
called secant. In the diagram below, line AB is secant.

Ex. What is the value of xº?

Ex. What is the value of zº?
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1 What is the value of w? 2 What is the value of y?

3 What is the value of x?
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4 A departing space probe sends back a picture of 
Earth as it crosses Earth's equator. The angle formed 
by the two tangents to the equator is 20º. What is 
the measure of the arc of the equator that is visible 
to the space probe?

*Is the probe or the geostationary satellite in the previous 
problem closer to Earth? Explain.

In summary, when finding angle measures from 
secant and tangent lines, when the vertex is:

a. on = arc/2

b. in = add arcs / 2

c. outside = subtract arcs / 2

Lesson 12.4 Day 2 Warm Up

1. Find x.

87º
x

165º

2. Find x.

98º

 y 22º
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Secant secant outside: whole * outside = whole * outside

Secant secant inside: piece * piece = piece * piece

Secant tangent: whole * outside = tangent2

Ex. Find the value of y.

Ex. Find the value of z. Ex. What is the value of x?
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Ex. What is the value of m? 5 What is the value of x?

6 What is the value of xº? 7 What is the value of x? Round to the nearest tenth.
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8 What is the value of y?
In summary, when finding segment lengths:

a. secant/secant inside = piece * piece = piece * piece

b. secant/secant outside = whole * outside = whole * outside

c. secant/tangent = whole * outside = tangent2


