
16.2

Angle Relationships in Circles
I Can  use angle relationships in circles to solve mathematical and 

real-world problems. 

Spark Your Learning
John is observing the moon with a telescope. The two tangents drawn from Earth to the 
moon show the part of the surface of the moon John can see through the telescope.

Turn and Talk What happens to the measure of the arc of the moon 
that can be seen from Earth with the same points of tangency when 
the moon is closer to Earth, such as at lunar perigee when they are 
221,559 miles apart? 

Complete Part A as a whole class. Then complete Parts B–D in small groups.

A. What is a mathematical question you can ask about this situation? 
What information would you need to know to answer your question? 

B. What shape can represent the situation? How can you use parts of 
the shape to solve the problem?  

C. To answer your question, what strategy and tool would you use along 
with all the information you have? What answer do you get?

D. Does your answer make sense in the context of the situation? How 
do you know?
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B, D. See Additional Answers.

A. What is the measure
of the arc of the moon
that can be seen from
Earth?; the radius of
the moon, the dis-
tance from Earth to
the moon, and a mea-
sure of corresponding
angles for triangles
ABC and ADC

See Strategies 1 and 2 on the facing page.

See margin.
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LESSON 16.2

CULTIVATE CONVERSATION • Co-Craft Questions

If students have difficulty formulating a mathematical question about the situation in the 
Spark Your Learning, ask them to consider what point on the moon the tangent lines 
touch. What are some natural questions to ask about this situation?

Work together to craft the following questions:

• When a line or line segment touches a circle in only one point, what kind of segment or
line is it?

• What angle is formed when a tangent intersects a radius of a circle?
• What could the distance between the two points where the tangents touch the

moon represent?

Then have students think about what additional information, if any, they would need to 
answer these questions.  Ask:

• Can you draw a right triangle? Why or why not?
• Can you determine the measure of the central angle based on the measurements

given? Explain.

1  Spark Your Learning

▼  MOTIVATE 
• Have students look at the photo in their books and read

the information contained in the photo. Then complete
Part A as a whole-class discussion.

• Give the class the additional information they need to
solve the problem. This information is available online as a
printable and projectable page in the Teacher Resources.

• Have students work in small groups to complete Parts B–D.

▼ PERSEVERE
If students need support, guide them by asking:

Q  Advancing • Use Tools Which tool could you use 
to solve the problem? Why choose that tool and not 
some other? Students’ choices of tools and reasons for 
choosing them will vary.

Q  Assessing What is the relationship between the 
tangent    

_
 AB   and a radius of the moon? They are

perpendicular segments and form a right angle where 
they intersect.

Q  Assessing How is the measurement of an inscribed 
angle related to the measurement of its intercepted 
arc? The measurements are the same in degrees.

Q Advancing If you draw a right triangle, how can you 
use a trigonometric ratio to find the measure of one 
of the acute angles? You know the adjacent side and 
the hypotenuse for the acute angle which is a central 
angle. You can use a cosine ratio to help find the angle 
measure.

Turn and Talk Have students decide which 
value in their equation changes when the 

moon is closer to the Earth. Encourage students to 
recalculate the angle measure and compare it to the 
original answer.  
221,559 + 1080 = 222,639;

cosθ =    
adj

 ___ hyp , so θ = co  s  -1     (  1080 ______ 222,639  )   ≈ 89.72°.

The measure of the arc decreases to about 179.44°.

▼  BUILD SHARED UNDERSTANDING
Select groups of students who used various strategies and 
tools to share with the class how they solved the problem. 
As they present their solutions, have each group discuss why 
they chose a specific strategy and tool.
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