LESSON 1.2

Angle Measures and
Angle Bisectors
Common Core State Standards
G-CO.1 Know precise definitions of angle, circle, perpendicular line, parallel line, and line
segment based on the undefined notions of point, line, distance along a line, and distance
around a circular arc.
Mathematical Practices 1, 2, 4

CAREER SPOTLIGHT: Occupational Therapist
Occupational therapists apply science and math to help disabled or injured people recover the
ability to perform everyday activities. They work to reestablish and strengthen the physical
motion and use of various muscles and limbs in the body. This helps people gain back
self-sufficiency in everyday tasks. The techniques used by occupational therapists are drawn
from scientific research and involve the math of angles, rotation, and force.
• Discuss occupational therapy with students by reading the Career Spotlight together.
• Find local colleges and universities with occupational therapy programs to share with students.
• Research local hospitals, nursing homes, and clinics that employ occupational therapists and
ask about how they utilize occupational therapists.

Video: Occupational Therapists

Photo credit: GagliardiPhotography/Shutterstock.com

Have students watch this video, which describes ways that occupational therapists do their job
when working with people.
Lesson Objective
In this lesson, you will look at how an occupational therapist uses the concepts of angles
and angle measurement when working to help patients regain full motion of their limbs.
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Teaching Support
1

Step Into the Career: Angle Measurement

An occupational therapist is working with a patient who has a current range of motion for
swinging his right arm up at the shoulder at the angle measure shown in the diagram.
The therapist has a goal of improving the patient’s range by 26°. What is the goal for the
total angle measurement for the patient’s range of motion?

101°

An occupational therapist uses a goniometer to measure
angles. It is similar to a protractor.
If needed, remind students how to measure angles with a protractor.

Guiding Questions

Photo credit: ESB Professional/Shutterstock.com

• In Step 1, what does the diagram tell you about the current range of motion?
• In Step 2, what are the two angle measures that need to be added?
• In Step 3, if the patient wants to increase the range of motion to 180°, how many more
degrees does he need to be able to move?
DIFFERENTIATION: ADDITIONAL SUPPORT Have a student stand with one shoulder
against a wall with a piece of paper taped on. The student should extend the arm forward
along the wall, parallel to the floor. Draw a line directly under the arm on the paper. Then
have the student bend the arm at the elbow. Draw the angle formed from the elbow to the
fingers on the paper. Measure the angle using a protractor. Have the student determine the
measure of an angle that is half the first angle and then draw the angle on the paper.
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On the Job: Apply Angle Measurement
Answers
1a. 24°
1b. 5°
1c. 29°
Use these questions to check students’ understanding.
• In 1a, what numbers did you add or subtract to find the answer?
• In 1b, how did you decide what numbers to use to find the answer?
• In 1c, did you need to use 77° to answer the question? Why or why not?
2

Step Into the Career: Angle Bisector

An occupational therapist is working with a patient who
has had major knee surgery and currently has limited
motion in her right knee.
The full range of motion for a healthy knee is 140°, as
shown in the diagram.

140°

0°

The occupational therapist and patient decide that the
first therapy target will be to gain back at least half of
the full range of motion. How many degrees represents
half of the range of motion?

Guiding Questions
• In Step 2, how do you know to divide by 2?
• What is the measure of the angles formed by the bisector of a 70° angle?
ENGLISH LANGUAGE LEARNER SUPPORT An English language learner may have
difficulty with the concepts of range of motion and angle bisector. Have students use a
protractor to measure the angle formed when making the widest V shape with the first
two fingers of one hand.
• Tell students that the range of motion refers to the possible amount of movement from
the fingers being together to the fingers being in the V shape. Have students draw the
angle representing their range of motion for the V shape.
• Tell students that the prefix bi- means two. For example, a bicycle has two wheels. An
angle bisector divides an angle into two equal pieces or sections. Have students use a
protractor to draw the angle bisector for their angles.
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On the Job: Apply Angle Bisector
Answers
2a. 82°
2b. 41°
Use these questions to check students’ understanding.
• In 2a, how did you determine the total range of motion?
• In 2b, what expression did you use to find the answer?
3

Step Into the Career: Supplementary or Complementary Angles

A professional baseball player is recovering from left
shoulder surgery. The player begins occupational therapy
one week after surgery. The occupational therapist’s
goal is for a return to a full shoulder extension range of
motion of 180°, as shown by the dashed arrow.

After one week of
occupational therapy

What is the total range of motion accomplished after one
week of occupational therapy?

42°
60°

One week
after surgery

How many more degrees does the player need to improve
to attain the full range of 180°?

Have students recall the definitions of supplementary and complementary angles.

Guiding Questions
• In Step 1, what two numbers do you need to add?
• In Step 2, what are the two supplementary angles? How can you check that they are
supplementary?
• If the player wanted to extend his full range of motion by 12° more, what would the full range
of motion be?
EXTENSION Suppose a patient is working on developing a full range of motion in a limb
of 120°. The patient is starting with only 5° of motion. The occupational therapist makes
the following goals for percent of total range of motion for the end of each week of
occupational therapy.
Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

25%

50%

60%

75%

90%

100%

What is the total number of degrees of motion that need to be accomplished each week?
(Answer: Week 1: 30°, Week 2: 60°, Week 3: 72°, Week 4: 90°, Week 5: 108°, Week 6: 120°)
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On the Job: Apply Supplementary or Complementary Angles
Answer
3. 62°
Use these questions to check students’ understanding.
• What angle is complementary to 28°?
• What numbers did you subtract to find the answer?
• If the full range of motion goal is 140° instead of 90°, how many more degrees would be
necessary to reach the goal?

Career Spotlight: Practice
Solution Steps for Exercises 4–7
These steps will help guide students in solving these practice exercises.
Exercise 4
Answers
4a. 45°
4b. 120°
4c. 75°
Solution Steps
• Read the measure on the goniometer (protractor) for the first angle. (45°)
• Read the measure on the goniometer (protractor) for the goal range of motion angle. (120°)
• Subtract 45° from 120° to find the difference in the two ranges. (75°)
Exercise 5
Answers
5a. 50°
5b. 25°
5c. 25°
Solution Steps
• Read the measure on the goniometer (protractor) for the full range of motion. (50°)
• Divide the full range of motion, 50°, by 2 to find half the range. (25°)
• Since the angle is bisected, the angle measure that the patient requires is the same as half
the range of motion. (25°)

Copyright © 2020 NS4ed™ Pathway2Careers™ | All rights reserved.

NS4ed_Geo_TE_L01.02_p009-016.indd 13

13

20/07/20 1:10 PM

Exercise 6
Answer
6. 60°
Devise a Plan
Possible plan:
Step 1: Determine the known angle measures.
Step 2: Write an expression to find an angle complementary to 30°.
Step 3: Subtract to find the angle.
Solution Steps
• The known angles are 30° and 90°. The first angle is complementary to the unknown angle.
• Write an express to find an angle complementary to 30°. (90° − 30°)
• Subtract to find the angle. (60°)
Exercise 7
Answer
7. 75°
Solution Steps
• Understand that the full range of motion forms a straight angle, which is 180°.
• Subtract 105° from 180° to find the remaining angle. (75°)

Career Spotlight: Check
Tips for Completing Exercises 8–13
These tips will help students in solving these exercises and similar assessment items.
Exercise 8
Answer
8. B
Tip Encourage students to study the diagram to determine the full range of motion. Remind
students that to find the difference between two numbers, they should subtract.
Exercise 9
Answer
9. 40.5°
Tip Encourage students to read the problem carefully and observe the measurement shown
on the diagram. The range of motion is shown in the diagram. Ask students to think about
how to find a number that when multiplied by two gives the angle measure for the range
of motion.

14

NS4ed_Geo_TE_L01.02_p009-016.indd 14

Chapter 1 Geometry Fundamentals

20/07/20 1:10 PM

Exercise 10
Answer
10. c. 35°, b. 70°, c. 70°
Tip Encourage students to check their answer for reasonableness after completing the
problem. For example, the answers for the second and third boxes both represent 50% of the
full range of motion. They should be the same number.
Exercise 11
Answer
11. D
Tip Encourage students to read the problem carefully. The range given is less than 100% of
the full range of motion. A number representing 100% of the full range will be larger than the
given number. Based on this, students can quickly eliminate two of the answer choices and
then concentrate on finding the actual number.
Exercise 12
Answer
12. Wrist flexion to hyperextension, 90°: 36°, Elbow flexion, 120°: 48°, Shoulder neutral to
flexion, 180°: 72°
Tip Remind students that each range matches only one choice. If it helps, students can draw
the angles using a protractor to visualize what 40% of each measure could look like.
Exercise 13
Answer
13. a, c
Tip Encourage students to study the diagram and then analyze each statement according to
what is shown in the diagram. For example, the full range of motion is given in the diagram.
All the calculations that confirm or refute each statement can be made based on this
information.
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Notes
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