
Career Cluster
Law, Public Safety, Corrections 
& Security

Career Pathway
Emergency and Fire 
Management Services

Career Outlook
• Salary Projections:

Low-End Salary, $23,490
Median Salary, $35,400
High-End Salary, $59,860

• Jobs in 2018: 262,100
• Job Projections for 2028: 

280,800 (increase of 7%)

Geometry Concepts
• Understand how to locate a 

point on the coordinate plane.
• Find distance on the 

coordinate plane.

Is this a good career for me?
EMTs and paramedics:
• Respond to 911 calls for 

emergency medical assistance
• Assess and treat patients
• Transport patients safely in 

an ambulance
• Transfer patients to the 

emergency department 
of a hospital or other 
healthcare facility

Occupation Description
Emergency medical technicians (EMTs) and paramedics 
care for the sick or injured in emergency medical settings. 
People’s lives often depend on the quick reaction and 
competent care provided by these workers. EMTs and 
paramedics respond to emergency calls, performing medical 
services and transporting patients to medical facilities.

The specific responsibilities of EMTs and paramedics 
depend on their level of certification and the state they work 
in. The National Registry of Emergency Medical Technicians 
(NREMT) provides national certification at four levels: EMR, 
EMT, Advanced EMT, and Paramedic.

Education
Emergency medical technicians (EMTs) and paramedics 
typically complete a postsecondary educational program. 
All states require EMTs and paramedics to be licensed.

High school students interested in becoming EMTs or 
paramedics should take courses in anatomy and physiology 
and consider becoming certified in CPR.

Potential Employers
The largest employers of EMTs and paramedics are as follows:

Ambulance services 47%

Local government, excluding education and hospitals 27%

Hospitals; state, local, and private 19%

Watch a video about emergency medical technicians and 
paramedics:
https://cdn.careeronestop.org/OccVids/OccupationVideos/29-
2041.00.mp4

Use Midpoint and 
Distance Formulas

LESSON 1.1

CAREER SPOTLIGHT: Emergency Medical Technician

1Copyright © 2020 NS4ed™ Pathway2Careers™ | All rights reserved.

Ph
ot

o 
cr

ed
it:

 M
ic

ha
el

ju
ng

/S
hu

tt
er

st
oc

k.
co

m

NS4ed_Geo_SE_L01.01_p001-014.indd   1 17/08/20   10:14 AM



Lesson Objective
In this lesson, you will look at how an emergency medical technician could apply 
concepts involving distances on a coordinate plane.

Midpoint and Distance on the Coordinate Plane
Consider two points (x1, y1) and (x2, y2) on a coordinate plane.

The midpoint between two points is the point that is an  
equal distance from each point. The midpoint can be  
found using the midpoint formula.

 
=

+ +







M

x x y y
2

, 
2

1 2 1 2

You can also find the location of the point that is a  
fraction k of the way from (x1, y1) and (x2, y2).

 + −x y k x y x y( , ) [( , ) ( , )]1 1 2 2 1 1

The distance between the two points can be found using the distance formula.

 = − + −d x x y y( ) ( )2 1
2

2 1
2

The distance between two points is also the length of the line segment with the two 
points as the endpoints.

y

x

(x1, y1)

(x2, y2)

d
M

O
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 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?

Devise a Plan
Step 1: Determine the coordinates of the locations of the EMT, Sun Plaza Mall, and 

State University.

Step 2: Use the midpoint formula to find the location of the grocery store.

Step 3: Find the coordinates three-fifths of the way from the EMT to State University to find 
the location of Westview Hospital.

Walk Through the Solution
Step 1: Determine the coordinates of the locations of the EMT, Sun Plaza Mall, and State 

University.

 The x-coordinate is the signed distance from the y-axis, and the y-coordinate is 
the signed distance from the x-axis. The EMT is located at (4, 7), Sun Plaza Mall is 
located at (8, −9), and State University is located (−11, −3).

2
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EMT

Sun Plaza Mall

State University
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x
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Step 2: Use the midpoint formula to find the location of the grocery store. Let (x1, y1) = (4, 7)  
and (x2, y2) = (8, −9).

  
= + + −







 = −







 = −M 4 8

2
, 7 ( 9)

2
12
2

, 2
2

(6, 1)

 The grocery store is located at (6, −1).

Step 3: Find the coordinates three-fifths of the way from the EMT to State University to find the 
location of Westview Hospital. Let (x1, y1) = (4, 7) and (x2, y2) = (−11, −3).

  

+ − − − = + − −

= + − −

= −

(4, 7) 3
5

[( 11, 3) (4, 7)] (4, 7) 3
5

( 15, 10)

(4, 7) ( 9, 6)

( 5, 1)

Westview Hospital is located at (−5, 1).

 On the Job: Apply Locations on a Coordinate Plane

1. An EMT is assisting in a mountain rescue. A climber who has fallen into a canyon needs to 
be taken to Summit Trauma Center. Using the Global Positioning System (GPS) shows the 
climber is two-thirds of the way from Old Silver Mine to Bighorn Bluff. Summit Trauma Center 
is located halfway between the EMT’s location and Old Silver Mine. The locations of the EMT, 
Bighorn Bluff, and Old Silver Mine are shown on the map that is placed on a coordinate plane.

a. Determine the coordinates of the EMT, Bighorn Bluff, and Old Silver Mine.

b. Using the coordinate plane, what is the location of the climber?

c. Using the coordinate plane, what is the location of Summit Trauma Center?

2

4

EMT

10 mi

Old
Silver Mine

Bighorn
Bluff

6

8

10

y

x
6 8 10 122 4

–2

–2–4–6–8–10

–4

0
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 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?

Devise a Plan
Step 1: Determine the endpoints of the line segments that make up each route.

Step 2: Find the distance of each route in grid units.

Step 3: Compare the distances.

1

2

Grocery
store

2000 ft

3

y

x
3 4 5 61 2

–1

–1–2–3–4–5–6–7

–2

–3

0

Westview
Hospital

1

2
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Walk Through the Solution
Step 1: Determine the endpoints of each route.

 Route 1: The endpoints of the first line segment are (6, −1) and (−2, 3). The endpoints 
of the second line segment are (−2, 3) and (−5, 1).

 Route 2: The endpoints of the first line segment are (6, −1) and (0, −2). The endpoints 
of the second line segment are (0, −2) and (−5, −2). The endpoints of the third line 
segment are (−5, −2) to (−5, 1).

Step 2: Find the distance of each route in grid units.

 Route 1: Find the length of the first line segment using the distance formula,  
(x1, y1) = (6, −1), and (x2, y2) = (−2, 3).

  = − − + − − = − + = ≈d ( 2 6) [3 ( 1)] ( 8) 4 80 8.94 grid units1
2 2 2 2

 Find the length of the second line segment using the distance formula,  
(x1, y1) = (−2, 3), and (x2, y2) = (−5, 1).

  = − − − + − = − + − = ≈d [ 5 ( 2)] (1 3) ( 3) ( 2) 13 3.61 grid units2
2 2 2 2

 Add the lengths of the line segments to find the distance of Route 1.

  distance of Route 1 ≈ 8.94 + 3.61 = 12.55 units

 Route 2: Find the length of the first line segment using the distance formula,  
(x1, y1) = (6, −1), and (x2, y2) = (0, −2).

  = − + − − − = − + − = ≈d (0 6) [ 2 ( 1)] ( 6) ( 1) 37 6.08 grid units1
2 2 2 2

 Since the second line segment is horizontal, find the horizontal distance.

  d2 = −5 − 0 = 5 grid units

 Since the third line segment is vertical, find the vertical distance.

  d2 = 1 − (−2) = 3 grid units

 Add the lengths of the line segments to find the distance of Route 2.

  distance of Route 2 ≈ 6.08 + 5 + 3 = 14.08 grid units

Step 3: Compare the distances.

 12.55 grid units < 14.08 grid units

Route 1 is shorter.

Chapter 1 Geometry Fundamentals6
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 On the Job: Apply Distances on a Coordinate Plane

2. An EMT with a mountain rescue team must get a fallen climber from a canyon to an 
emergency room by helicopter. Which emergency room is closer to the climber, Summit 
Trauma Center or Alpine Hospital?

 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? 1

2

2000 ft

3
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x
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7Copyright © 2020 NS4ed™ Pathway2Careers™ | All rights reserved.

NS4ed_Geo_SE_L01.01_p001-014.indd   7 09/07/20   11:46 AM



Devise a Plan
Step 1: Find the length of the original route and the detour in grid units.

Step 2: Find the time for each.

Step 3: Compare the times.

Walk Through the Solution
Step 1: Find the length of the original route and the detour in grid units.

 Original route: Find the length of the line segment using the distance formula, 
(x1, y1) = (−2, 3), and (x2, y2) = (−5, 1).

 

= − − − + −

= − + − = ≈

distance of original route [ 5 ( 2)] (1 3)

( 3) ( 2) 13 3.61 grid units

2 2

2 2

 Detour: Since the first line segment is horizontal, find the horizontal distance.

 d1 = −6 − (−2) = 4 grid units

 Find the length of the second line segment using the distance formula, 
(x1, y1) = (−6, 3), and (x2, y2) = (−5, 1).

 = − − − + − = + − = ≈d [ 5 ( 6)] (1 3) 1 ( 2) 5 2.24 grid units1
2 2 2 2

 Add the lengths of the line segments to find the distance of the detour.
 distance of the detour ≈ 4 + 2.24 = 6.24 grid units

Step 2: Find the time for each. Time can be found by dividing the distance by the speed. 

 Since the speed is not given in terms of grid units, you can either convert units, or 
you can compare the speeds to each other. To reduce the number of calculations, 
compare speeds.

 Let r represent 15 miles per hour in grid units per hour. The ratio of 30 to 15 is =
30
15

2, 
 so 2r represents 30 miles per hour in grid units per hour. Now divide each distance by 

the corresponding rate.

 Time for original route: 
r

3.61 hours

 Time for detour: =
r r

6.24
2

3.12 hours

Step 3: Compare the times.

 Since speed is positive, <
r r

3.12 3.61, so the time to take the detour is less than 
 the time to stay on the original route.

The EMT should take the detour.

Chapter 1 Geometry Fundamentals8
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 On the Job: Apply Using Distances on a Coordinate Plane

3. A mountain rescue team is transporting a fallen climber to Summit Trauma Center. 
While in flight at 120 miles per hour, the EMT recognizes that the climber has a secondary 
injury that Alpine Hospital specializes in treating. The EMT knows the climber needs 
primary treatment within 30 minutes. If they maintain their speed, does the team have 
enough time to divert the climber to Alpine Hospital, or must they continue to Summit 
Trauma Center?
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 Career Spotlight: Practice

4. A team of EMTs needs to transfer a patient from the hospital to a long-term care facility. 
The hospital is located three-fourths of the way from the EMTs’ location to city hall. The 
long-term care facility is located halfway between the EMTs’ location and the mall. The 
locations of the EMTs, city hall, and the mall are shown on the map that is placed on a 
coordinate plane. Using the coordinate plane, what are the locations of the hospital and 
the long-term care facility?

5. A park ranger calls 911 from the site of a wilderness accident. Which air rescue team 
should the 911 dispatcher send to the site?
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6. EMTs receive a call about an accident where a bike 
path crosses a road. An ambulance can travel the 
highlighted route at 30 miles per hour. A team on 
bicycles can travel along the bike path at 12 miles 
per hour. Does it make sense to send the bicycle 
team at the same time as the ambulance to render 
aid before the ambulance arrives? Explain.

Devise a Plan 
Step 1:  Find the distances of the bicycle route and 

the ambulance route in grid units.

Step 2:      ?     

Step 3:      ?     

 Career Spotlight: Check

7. An EMT receives a call that a person at a farmer’s 
market needs to be treated and taken to Copper 
Hospital. The farmer’s market is located three-
fourths of the way from the EMT’s location to 
Movie Megaplex. Copper Hospital is located 
halfway between the EMT’s location and Fairview 
Mall. The locations of the EMT, Fairview Mall, and 
Movie Megaplex are shown on the map that is 
placed on a coordinate plane. 

Select the answer from each box that makes the 
sentence true.

Using the coordinate plane, the farmer’s market is 

located at 
a. (−2.25, 2)
b. (−1.5, −3.25)
c. (3.75, −1.75)

 , and Copper Hospital 

is located at 
a. (−3.5, –8)
b. (−2.5, 0)
c. (−1, −8)

 .
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8. After a patient stabilizes, an EMT is asked to take 
the patient from a trauma center to an in-network 
hospital. According to the map, there are two 
possible routes along main roads that the EMT 
can take. Which statement is true?

A. Route 1 is about 10.7 grid units long, and 
Route 2 is about 11.2 grid units long.

B. Route 1 is about 10.7 grid units long, and 
Route 2 is about 15.2 grid units long.

C. Route 1 is about 15.7 grid units long, and 
Route 2 is about 11.2 grid units long.

D. Route 1 is about 15.7 grid units long, and 
Route 2 is about 15.2 grid units long.

9. While transporting a patient to the hospital, an EMT 
encounters a traffic jam. The EMT can continue along 
the original route at 10 miles per hour or take a detour 
at 15 miles per hour.

Select all the statements that are true.

a. The original route is shorter.

b. The detour is shorter.

c. Both routes are the same length.

d. The original route is faster.

e. The detour is faster.

f. Both routes take the same amount of time.
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10. Bicycle EMTs are working at a state fair. They are asked to attend to a patient halfway 
between the main stage and the pig-racing venue. If the patient needs to be evacuated, 
the nearest access point for an ambulance to enter the fairgrounds is five-fourths of the 
distance from the patient to the Ferris wheel.

Select the answer from each box that makes the sentence true.

The EMTs are being directed to the point 
a. (−0.5, −2.5)
b. (1, 2)
c. (6, 3)

 . The ambulance can enter the 

fairgrounds at the point 
a. (5, 5)
b. (5, 6)
c. (6, 7)

 .

200 yards

Ferris
wheel

Main stage

EMTs

Pig-racing
venue
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11. Three teams of EMTs are being dispatched to 
an accident scene. Each team has a direct route 
to the scene. Order the teams from nearest the 
accident scene to farthest.

Nearest In Between Farthest

Team A

Team B

Team C

12. After responding to an emergency in an office 
building, EMTs are planning their route to the 
hospital. There is construction on Route 1, so 
they can travel at an average of 10 miles per 
hour. They can travel at an average of 20 miles 
per hour on Route 2. Route 3 has a lot of 
intersections with four-way stops. Even with 
their sirens on, they can travel at an average of 
15 miles per hour. Which route is the fastest?

A. Route 1 only

B. Route 2 only

C. Route 3 only

D. Both Route 1 and Route 2
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