LESSON 1.1

Use Midpoint and
Distance Formulas
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: Emergency Medical Technician
Emergency medical technicians (EMTs) respond to emergency calls, performing medical
services and transporting patients to medical facilities. Beyond physical strength, medical
knowledge, and compassion, this work requires reasoning, problem-solving, and the application
of arithmetic, algebra, geometry, and statistics. EMTs work in teams, so one may be in the front
driving an ambulance while another monitors and assesses a patient’s condition in the back.
• Discuss the roles of EMTs with students by reading the Career Spotlight together.
• Find local technical institutes, community colleges, or universities with courses or degrees
for emergency medical technicians to share with students.
• Research local companies that employ EMTs and ask what they do for the companies.

Video: Emergency Medical Technicians and Paramedics

Photo credit: Michaeljung/Shutterstock.com

Have students watch this video, which describes the work of EMTs and paramedics.
Lesson Objective
In this lesson, you will look at how an emergency medical technician could apply concepts
involving distances on a coordinate plane.
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Teaching Support
1

Step Into the Career: Locations on a Coordinate Plane

An emergency medical technician (EMT) receives a call that a person at a grocery store
needs to be treated and taken to Westview Hospital. The grocery store is halfway between
the EMT’s location and Sun Plaza Mall. The hospital is located three-fifths of the way from
the EMT’s location to State University. The locations of the EMT, Sun Plaza Mall, and State
University are shown on the map that is placed on a coordinate plane. Using the coordinate
plane, what are the locations of the grocery store and Westview Hospital?
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Guiding Questions
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• In Step 2, does it matter which point you use for (x1, y1) and (x2, y2)? Explain your reasoning.
• In Step 3, does it matter which point you use for (x1, y1) and (x2, y2)? Explain your reasoning.
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On the Job: Apply Locations on a Coordinate Plane
Answers
1a. (11, −4), (−3, 9), (−9, 0)
1b. (−5, 6)
1c. (1, −2)
Use these questions to check students’ understanding.
• In 1b, what expression did you use to help you find the location of the climber?
• In 1b, in the expression you used, did it matter which point you used for (x1, y1) and (x2, y2)?
• In 1c, did it matter which point you used for (x1, y1) and (x2, y2)?
2

Step Into the Career: Distances on a Coordinate Plane

An EMT must get a patient from a grocery store to Westview Hospital. According to the map,
there are two possible routes along main roads that the EMT can take. Which route is shorter?
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Guiding Questions
• In Step 2, draw right triangles for which the diagonal line segments are hypotenuses. What
are the lengths of the legs of these triangles? Use these lengths as a and b in the Pythagorean
theorem, and solve for c. How do the values of c relate to the distances you found using the
distance formula?
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DIFFERENTIATION: ADDITIONAL SUPPORT The parentheses, subscripts, and powers
in the distance formula can intimidate some students and make it difficult to remember the
formula. However, the distance formula is an application of the Pythagorean theorem, which
students learned in middle school. Drawing the right triangles associated with each segment
and employing the Pythagorean theorem can help visual learners and other students make
sense of the distance formula.

On the Job: Distances on a Coordinate Plane
Answer
2. Summit Trauma Center
Use these questions to check students’ understanding.
• How can you find a diagonal distance on a coordinate grid?
• What distance did you find between the Summit Trauma Center and the climber?
• What distance did you find between the Alpine Hospital and the climber?
3

Step Into the Career: Using Distances on a Coordinate Plane

While transporting a patient to Westview
Hospital, an EMT encounters road
construction. The EMT can continue along the
original route at 15 miles per hour or take a
detour at 30 miles per hour. Should the EMT
stay on the original route or take the detour?
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Guiding Questions
• In Step 1, how can you find a diagonal distance on a coordinate grid?
• In Step 2, how can you use the formula d = rt to find an expression for time?
DIFFERENTIATION: ENRICHMENT Ask students to determine the speed at which this
detour would no longer be faster than the original route. Then ask students to determine
the distance at which a detour at 30 miles per hour would no longer be faster than the
original route. (Answer: The detour would no longer be faster if the speed is less than 26 miles per hour. The
detour would no longer be faster if the distance is greater than 7.22 grid units, or 7220 feet.)

4

NS4ed_Geo_TE_L01.01_p001-008.indd 4

Chapter 1 Geometry Fundamentals

09/07/20 1:31 PM

On the Job: Apply Using Distances on a Coordinate Plane
Answer
3. The team has enough time to divert to Alpine Hospital.
Use these questions to check students’ understanding.
• Did you need to find the distance from the team’s current position to Alpine Hospital, from
the team’s current position to Summit Trauma Center, or both?
• What is the distance from the team’s current position to Alpine Hospital in grid units?
• What is the distance from the team’s current position to Alpine Hospital in miles?
• Can the team cover the distance to Alpine Hospital in 30 minutes or less?

Career Spotlight: Practice
Solution Steps for Exercises 4–6
These steps will help guide students in solving these practice exercises.
Exercise 4
Answer
4. hospital: (−6, 4.5); long-term care facility: (6, −0.5)
Solution Steps
• Determine the coordinates of the locations of the EMTs, city hall, and the mall.
(EMTs: (3, −3), city hall: (−9, 7), the mall: (9, 2))
• Find the coordinates three-fourths of the way from the EMTs to city hall to find the location
of the hospital. Use the location of the EMT as (x1, y1) and the location of city hall as (x2, y2).
((−6, 4.5))
• Use the midpoint formula to find the location of the long-term care facility. ((6, −0.5))
Exercise 5
Answer
5. Springfield Air Rescue
Solution Steps
• Calculate the distance between Springfield Air Rescue and the accident site.
(about 9.22 grid units)
• Calculate the distance between Eastville Air Rescue and the accident site.
(about 10.05 grid units)
• Compare the distances. (9.22 grid units < 10.05 grid units, so Springfield Air Rescue
is closer.)
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Exercise 6
Answer
6. yes; The bike team will get there faster, and that extra time might make a difference.
Devise a Plan
Possible plan:
Step 1: Find the distances of the bicycle route and the ambulance route in grid units.
Step 2: Write expressions for the time it will take each team to travel their respective
distances.
Step 3: Compare the times.
Solution Steps
• Calculate the distance the bicycle EMTs will travel. (about 7.07 grid units)
• Calculate the distance the ambulance will travel. (about 19.49 grid units)
• Find the speed of the ambulance in terms of the speed of the bicycle EMTs. (ambulance
speed = 2.5r)
 7.07 
• Write an expression for how long it will take the bicycle EMTs to get to the accident site. 

 r 

 7.30

 r 

• Write an expression for how long it will take the ambulance to get to the accident site. 
• Compare the times. (
accident site.)

7.07

r

<

7.30

r

, so the bicycle EMTs will take less time to get to the

Career Spotlight: Check
Tips for Completing Exercises 7–12
These tips will help students in solving these exercises and similar assessment items.
Exercise 7
Answer
7. d. (3.75, −1.75), b. (−2.5, 0)
Tip Encourage students to draw lines through each corresponding pair of known locations.
This can help them estimate where each new location should be.
Exercise 8
Answer
8. D
Tip Remind students that applying the distance formula once for each route is not enough.
Route 1 consists of two diagonal lines, while Route 2 includes a vertical segment and
a horizontal segment.
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Exercise 9
Answer
9. a, e
Tip Point out that only one of the first three choices must be true and only one of the last three
choices must be true. Remind students that since the speed is not given in terms of grid units,
they can compare the speeds to each other. Let r represent 10 miles per hour in grid units per
hour. Encourage students to find the ratio of 15 to 10 to determine how many r in grid units per
hour are proportional to the given speed of 15 miles per hour.
Exercise 10
Answer
10. b. (1, 2), c. (6, 7)
Tip Encourage students to draw lines through each corresponding pair of known locations.
This can help them estimate where each new location should be. Point out that five-fourths
of the way means that the access point is not between the patient and the Ferris wheel.
Exercise 11
Answer
11. Team A: In Between, Team B: Nearest, Team C: Farthest
Tip If students are confused or intimidated by the distance formula, encourage them to draw
and label right triangles and use the Pythagorean theorem.
Exercise 12
Answer
12. B
Tip Encourage students to devise a plan laying out steps they can take to answer the question.
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Notes
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