
Teacher Prep

Name: 

Before class, you will need to print 3 copies of Handout: Classroom Mines. Each handout has 25

mines on it (15 inactive mines and 10 priority mines). Cut out the mines and tape them around

the classroom. Mines should not be in plain sight, but students should not have to move or

open anything to find a mine. 

 

Tell students that they do not need to move any furniture or objects to find a mine. However,

they may need to look under or around objects (e.g., you might hide a mine under a student

desk or on the shelf of a bookshelf).

 

Tip: Students should not move mines. That way, you can use the same set up for multiple

classes throughout the day.

Pythagorean Theorem



Classroom Mines

Name: 
Pr
io
rit
y 
Mi
ne
s

Pythagorean Theorem

Pr
io
rit
y 
Mi
ne
s

Re
gu
la
r M

in
es

Re
gu
la
r M

in
es

Re
gu
la
r M

in
es



Drones in the Military

Name: 

Collect information on enemy locations
Some drones are used for surveillance. They fly over an enemy area and use

cameras to record the layout of enemy territory. That way, the drone can fly

very close to enemy locations but no soldiers will get hurt if the enemy

spots it and shoots it down.

Bringing supplies to dangerous locations
Some drones can carry large loads of necessary supplies. They can drop the

supplies in a specific location. These drones are used to deliver medical

supplies, food, or ammunition to soldiers or civilians that are in a dangerous

area. That way, no soldiers lives are put in danger when transporting

supplies to war zones or remote locations.

The military uses drones to do work that takes too long, is too hard, or is too dangerous for people to do.

Here are some examples:

Scan an area for signs of life before a bomb is dropped in an area
Some drones can use heat sensing technology to determine whether or not

people are present in an area where a bomb is planned to be dropped. That

way, the bomb can destroy the place without hurting any people.

Pythagorean Theorem



The Pythagorean Theorem

Name: 

4

3

c

25 =        c 2

The Pythagorean theorem is an equation that is used to calculate the hypotenuse of a right triangle.

Here’s how it works:

leg = a
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Take a look at this example:

4  + 3  = c
2 2 2

16 + 9 = c
2

5 = c
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Steps to Find Shortest Path to Underwater Mines

Name: 

Step 2: Find A Mine
Your teacher has placed mines around the classroom. Some of the mines are regular mines and others are priority mines. A priority mine is a mine

that needs to be destroyed immediately. A regular mine is a mine that is not an immediate threat and can be destroyed at a later time. Walk

around the classroom and find a priority mine. Once you find a mine, remember the location where you found it and record details about its

location below. You will not move any of the mines you find.

 

Use the key below to make sure the mine you have found is a priority mine.

Step 1: Read Background Information
The U.S. Navy wants to use drones to keep its ships. Since World War II, 19 U.S. Navy warships have been badly damaged or sunk. Of the 19 ships, 15

were damaged because of mines. Enemy forces place mines in the ocean. When a ship runs into them, the mines explode and damage the ship. 

 

In the past, the Navy used sea animals, like dolphins, to locate mines. The dolphins wore a special sensor and transmitter that allowed them to

locate mines and send the location back to the Navy ships. There were two problems with using dolphins. First, the dolphins couldn’t get rid of the

mines. As a result, the ships couldn’t enter the area. Second, the dolphins were in danger of getting injured because they were close to the mines.

 

The Navy is starting to use Unmanned Underwater Vehicles (UUV) drones to look for mines before ships enter an area. The drones use sensors to

find the mines and determine what kind of mine it is. Once the Navy knows the location of the mine and what type it is, the Navy can use drones to

blow it up.

Follow the steps below to locate an underwater mine and calculate the shortest path to it!

Priority Mine Regular Mine Regular Mine Regular Mine

Description of the location of priority mine you found (e.g., under the front table, on the bookshelf, below the pencil sharpener): 
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Name: 

Step 3: Create a 3-D Map

A small circle to show where your desk is located. Remember that your desk represents a Navy submarine!

A small square where your priority mine is located. 

Simple shapes to show where the classroom door, whiteboard, and any other important class landmarks are located.

You will create a map to show where your priority mine and submarine are located in relation to one another. First, you will draw a map of your

classroom on the next page. Your map should include the following:

 

Next, you will create a small replica of a mine and a submarine to put on your map. You can use the pictures below for ideas to help you design the

replicas. Then, you will place them on the map in the same location they are in the classroom. Tape them down so they stay in place.

No larger than the size of a golf ball

Should be made from at least two materials

Requirements for replicas: 

 

Use the space below to brainstorm your replicas:

Mine: Submarine:
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Classroom Map
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Name: 

Step 4: Calculating the Shortest Distance to Your Mine

Use a ruler to draw a straight line that connects the location of your submarine and your mine. This will be the hypotenuse of your right

triangle. Do NOT measure the length of the hypotenuse.

Use a protractor to create a right triangle. 

Use your ruler to measure the length of both legs of your triangle. Write the lengths on your map and below. Do NOT measure the hypotenuse.

Leg #1:

Leg #2: 

Use the Pythagorean theorem to calculate the shortest distance to your mine. Show your work below.

You will calculate the shortest distance to your mine using the Pythagorean theorem. You will need a ruler and a protractor. Follow the steps

below.
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Name: 

Step 5: Calculating Shortest Distance to Partner’s Mine

Leg #1:

Leg #2: 

Use the Pythagorean theorem to calculate the shortest distance to the mine. Show your work below.

Your class will be divided into pairs. Each pair will use the Pythagorean theorem to calculate the shortest distance from their partner’s submarine to

the priority mine. Look at your partner’s 3-D map. The lengths of the legs should be written on the map.
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What is the shortest distance that a drone can take to get from the submarine to the mine? 

 

 

 

 

Check your answer with your partner. If your answers do not match, work together to figure out which calculation is incorrect.



Steps to Create a Right Triangle

Name: 

90

45

45
o

o

o
90

o

60

30

o

o

Angles in a Right Triangle:
If you  add up all angles in any triangle, the sum is always 180 degrees.

In a right triangle, the right angle is 90 degrees. This means the other two angles added together have to equal 90 degrees as well. 

Some common measurements for the angles of a right triangle are 90, 45 and 45 or 90, 60 and 30. 

Remove your submarine replica from your map.

Use a protractor and place it on the location of your

submarine. Line up the 0 degree line with your

hypotenuse.  

Steps to Create a Right Triangle:

Pythagorean Theorem

Gather your 3-D map, a ruler, and a protractor.

Decide what the measurement of your first angle

will be. You can choose 30, 45, or 60 degrees.

Make a mark at the angle measurement you chose.



Name: 

Pythagorean Theorem

Use your ruler to draw a line that extends out. This

is one leg of your right triangle.

Remove your mine replica from your map. Use a

protractor and place it on the location of your mine.

Line up the 0 degree line with your hypotenuse.

Make a mark at the angle measurement for your

third angle.

Use the space to the right to calculate what the

third angle should be.

90 - ____________ = ____________
angle just

created

measurement

of second angle

Use your ruler to draw a line that extends out and

runs into your first leg.

Use your protractor to measure the angle you have

just created. If it is not 90 degrees, try again.

Use your ruler to measure each of the legs of your

triangle in centimeters. Write the length of each leg

on the line. Do not measure your hypotenuse.

Replace your submarine and mine models on the

map.

11 cm

22
 cm

?



Steps to Calculate Travel Times

Name: 

Formula:

You will calculate the time it takes for a drone to travel from a submarine to a mine. Use the formula and

information below to complete your calculations. Show your work and label all answers.

Pythagorean Theorem

Distance x Rate = Time
Your drone travels at a

rate of 3 cm/min

1. Calculate the time it takes to travel along the hypotenuse.

 

 

 

 

2. Now, calculate the total time it takes to travel along both legs.

 

 

 

 

3. How much time do you save by traveling along the hypotenuse compared to the legs?


