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Instructional Materials 

Learning Objective(s) 

Upon completion of this lesson students will: 

● Evaluate trigonometric functions of any angle. 

● Solve right triangles. 

● Solve real-life problems using directional bearings. 

● Utilize trigonometric functions to model and solve real-life application problems. 

● Use tools and drone technology to enrich problem-solving in trigonometric contexts. 

 

Standard(s)/Performance Skills 

Standards and Competencies for Oklahoma Mathematics 

Precalculus & Trigonometry  

PC.T.2 Students will apply trigonometric concepts beyond the right triangle. 

 

PC.T.2.1 Model real-world situations involving trigonometry. 

 

PC.T.2.3 Use trigonometry to find the area of triangles. 

 

PC.T.2.4 Use inverse functions to solve trigonometric equations utilizing real world context; 

evaluate the solution and interpret them in terms of context.  

 



Procedures 

Sequence of events of the lesson. 

 

Set-Induction: 

 

To begin this lesson, a drone will be brought into class and the students will be able to look at 

it and engage in a brief discussion about drones, drone technology and the possible uses of 

drones. 

 

To further pique the interests of students, the educator will briefly fly the drone in the 

classroom ensuring safety protocols are kept. The educator will be intentional in describing the 

motions of drones (Lift, Pitch, Yaw and Roll) while piloting the drone. After flight, the 

educator will continue with Day 1 procedures. dicating mastery of skills. 

 

Lesson: Day 1 

 

Once the set-induction has concluded, the educator will begin by administering the Pre-

Assessment (Appendix i). After the pre-assessment, a brief lesson will be done over solving 

right triangles (Lesson Supplements). Students will then complete the formative assessment 

(Appendix ii) over solving right triangles.  

 

Lesson: Day 2 

 

On day 2, students will be broken up into groups of 3-4 students. Students will be taught basic 

components of drones and flight. Students will then be directed to complete the  

The Recreational UAS Safety Test (TRUST), (Lesson Supplements). The educator will then 

demonstrate to each group the elements of a drone and take each group through a basic flight 

so students are comfortable flying a drone. While the educator is conducting the lesson with 

individual groups, the remainder of the class will read the information regarding drone 

anatomy found through the link provided (Lesson Supplements). Students will also complete 

the formative assessment (Appendix ii) continuing solving right triangles and basic drone 

terminology. 

 

Lesson: Day 3 

On day 3, a brief lesson covering complex figures of right triangles will be delivered, ensuring 

students are confident in the computations of the examples (Lesson Supplements). Student 

groups will then take turns alternating through 2 stations. In station 1, students will be given 

supplemental practice problems to complete (Appendix ii). In station 2, students will use a 



drone to provide measurements for the guided practice problems (Appendix ii). 

 

Lesson: Day 4 

 

On day 4, the educator will answer questions students may have on the station 1 formative 

questions over complex figures of right triangles. Student groups will then take turns 

continuing alternating through the 2 stations until finished. 

 

Lesson: Day 5 

 

Day 5 will be used to finish up this lesson, including formative assessments and any activity(s) 

using drones. On this day, the educator is ensuring mastery of skills of students. The educator 

will administer the Post-Assessment (Appendix i). 

 

Conclusion: 

To conclude this lesson on day 5, if time allows,  students may wish to have fun flying the 

drones around and seeing what they are capable of. During this time, the educator should 

engage in meaningful discourse about the experience and inspire students who are interested in 

a future with drones to different resources about careers in drones. The final step in this lesson 

is to administer the Post-Assessment. 
 

Educator Reference Material 

Prior Knowledge 

Before implementing this lesson, students should be able to: 

● Define all trigonometric ratios in right triangles. 
● Solve for an unknown side in a right triangle using the Pythagorean Theorem. 

● Draw and label right triangle representations of word problems. 

● Relate the properties of special-right triangles when appropriate to solve problems. 

● Recognize and interpret the Unit Circle and its relationship to trigonometric functions. 

● Interpret context to set-up and manipulate trigonometric problems. 

Before implementing this lesson, the educator should: 

● Ensure students are confident in using the Pythagorean Theorem to find missing sides 

of right triangles. 

● Covered content on trigonometric ratios in right triangles. 

● Include properties of special right triangles in word problems when appropriate. 

● Introduce the Unit Circle, its relationship to real numbers and how it is used to define 



trigonometric functions. 

● Demonstrated how to set-up trigonometric problems for an unknown variable using 

trigonometric functions. 

● Expose students to complex figures of right triangles and engage in meaningful 

discourse to allow for questions and optimal learning experiences. 

 

Each of these criteria should be met prior to this lesson for best success. Elements from the 

former sections, including formative assessment(s), classroom discourse and use of technology 

may be used in this lesson as needed to supplement learning objectives. 

 

Pacing Guide 

Day Daily Objective(s) 

Day 1 ● Introduce drone technology and engage in meaningful discourse about the 

possible uses of drones. 

● Administer Pre-Assessment. 

● Solving right triangles lesson including context and examples. 

● Administer daily practice (Formative). 

Day 2 ● Each student group will be familiarized with drones and drone terminology. 

● Every student will pilot a basic flight using a drone. 

● Students will read information found on https://www.dronefly.com/the-

anatomy-of-a-drone 

● Students will complete the FAA TRUST test for flying drones. 

● Administer daily practice (Formative). 

Day 3 ● A brief lesson with examples of complex figures of right triangles. 

● Student groups will alternate through stations, including formative 

assessment. 

● Students will use tools and drone technology. 

Day 4 ● Student groups will alternate through stations, including formative 

assessment. 

● Students will use tools and drone technology. 

Day 5 ● Student groups will complete any formative assessment(s) incomplete. 

● Students will use tools and drone technology. 

● Post-Assessment. 

  

https://www.dronefly.com/the-anatomy-of-a-drone
https://www.dronefly.com/the-anatomy-of-a-drone


Lesson Supplement(s) for Educator 

Lesson 1: 

Key Terms: 

Angles of Elevation and Depression 

Included Examples: 

Find y.     Find theta and the horizontal displacement along the road. 

 

 

 

 

 

 

 

 

 

 

 

 

Lesson 2: 

Key Terms: 

The Four Forces of Flight (Lift, Thrust, Drag and Weight) 

Quadcopter Propeller Directions (Lift, Yaw, Pitch and Roll) 

Anatomy of a drone: https://www.dronefly.com/the-anatomy-of-a-drone 

FAA TRUST Test: https://trust.modelaircraft.org/ 

Drone Components (Label) 

 

 

 

 

 

 

 

 

 

https://www.dronefly.com/the-anatomy-of-a-drone
https://trust.modelaircraft.org/


Lesson 3: 

Included Examples: 

Distance An observer in a lighthouse 350 feet above sea level observes two ships directly 

offshore. The angles of depression to the ships are 6.5 and 4 (see figure). How far apart are the 

ships? 

 

 

 

 

 

 

 

Angle of Depression A cellular telephone tower that is 120 feet tall is placed on top of a 

mountain that is 1200 feet above sea level. What is the angle of depression from the top of the 

tower to a cell phone user who is 5 horizontal miles away and 400 feet above sea level? 

 

Materials, Equipment & Technology 

Item Description Link 

HolyStone 700 Medium Drone  

Tello DJI Small Drone  

TI-84 Graphing Calculator  

Clinometer Angle Measurement Tool  

Mileseey Laser Distance Meter Laser Tape Measure  

Tape For pre-marking areas for station 

2 

 

 



Resources 

1. https://bigtrees.forestry.ubc.ca/measuring-trees/height-measurements/ 
2. http://home.kpn.nl/ronvans/forums/Simple_Science_of_Flight.pdf 
3. https://cdn.naturalresources.wales/media/688310/template-diy-tree-measuring-kit.pdf 
4. https://gsegeometry.weebly.com/uploads/5/6/0/2/56023139/hypsometer_activity_%E2%80
%93_indirect_measurement.pdf 

5. https://www.americanforests.org/wp-content/uploads/2014/12/AF-Tree-Measuring-
Guidelines_LR.pdf 

6. https://www.firescience.org/forestry-careers/ 
 

 

Assessment (NSF): Measure of Impact of Activity 

Pre-Assessment 

Appendixi 

Formative-Assessment(s) 

Appendixii 

Post-Assessment 

Appendixi 

Copy of Assessment 

Appendixi 

https://bigtrees.forestry.ubc.ca/measuring-trees/height-measurements/
http://home.kpn.nl/ronvans/forums/Simple_Science_of_Flight.pdf
https://cdn.naturalresources.wales/media/688310/template-diy-tree-measuring-kit.pdf
https://gsegeometry.weebly.com/uploads/5/6/0/2/56023139/hypsometer_activity_%E2%80%93_indirect_measurement.pdf
https://gsegeometry.weebly.com/uploads/5/6/0/2/56023139/hypsometer_activity_%E2%80%93_indirect_measurement.pdf
https://www.americanforests.org/wp-content/uploads/2014/12/AF-Tree-Measuring-Guidelines_LR.pdf
https://www.americanforests.org/wp-content/uploads/2014/12/AF-Tree-Measuring-Guidelines_LR.pdf
https://www.firescience.org/forestry-careers/
https://docs.google.com/document/d/1rX4V-g4xMUU6c8GZaLmk2eX5PQoZZVhfN-FsZhjVzGs/edit?usp=sharing
https://docs.google.com/document/d/1TR5Ld7iJ0e73A6qKpGfCzQC5pFHkdogKFQtN4_XdgMc/edit?usp=sharing
https://docs.google.com/document/d/1rX4V-g4xMUU6c8GZaLmk2eX5PQoZZVhfN-FsZhjVzGs/edit?usp=sharing
https://docs.google.com/document/d/1rX4V-g4xMUU6c8GZaLmk2eX5PQoZZVhfN-FsZhjVzGs/edit?usp=sharing


Summary of Results 

Number of Students  

Number of Students Correct on Pre-

Assessment 
 

Number of Students Correct on Formative-

Assessment  

Number of Students Correct on Post-

Assessment  

Appendix 

i. Pre & Post Assessment: Appendixi 

ii. Formative Assessments for Lessons: Appendixii 

  

https://docs.google.com/document/d/1rX4V-g4xMUU6c8GZaLmk2eX5PQoZZVhfN-FsZhjVzGs/edit?usp=sharing
https://docs.google.com/document/d/1TR5Ld7iJ0e73A6qKpGfCzQC5pFHkdogKFQtN4_XdgMc/edit?usp=sharing


Assessment (Pre & Post) 
 

1. Find x and y. 

 

2. Solve the right triangle in the figure below for all sides and angles given that 

A = 25, b = 4 

 

3. Height of a Mountain In traveling across flat land, you see a mountain directly in front 

of you. Its angle of elevation (to the peak) is 3.5. After you drive 13 miles closer to the 

mountain, the angle of elevation is 9 (see figure). Approximate the height of the 

mountain. 

 

 



4. Machine Shop Calculations A steel plate has the form of one-fourth of a circle with a 

radius of 60 centimeters. Two two-centimeter holes are drilled in the plate, positioned as 

shown in the figure. Find the coordinates of the center of each hole. 

 

5. Machine Shop Calculations A tapered shaft has a diameter of 5 centimeters at the 

small end and is 15 centimeters long (see figure). The taper is 3. Find the diameter d of 

the large end of the shaft. 

 

 

 



6. Distance A passenger in an airplane at an altitude of 10 kilometers sees two towns 

directly to the east of the plane. The angles of depression to the towns are 55 and 28 (see 

figure). How far apart are the towns? 

 

 

7. Waterslide Design The designers of a water park have sketched a preliminary drawing 

of a new slide (see figure). 

a. Find the height h of the slide. 

 

b. Find the angle of depression from the 

top of the slide to the end of the slide at 

the ground in terms of the horizontal distance d a rider travels. 

 

c. Safety restrictions require the angle of depression to be no less than 25 and no more than 

30. Find an interval for how far a rider travels horizontally. 

 

 



 

8. Label the figure below. 

 

 

 

 

9. Describe Lift, Yaw, Roll and Pitch. 

 

10. What is your favorite part about using drones in mathematics class? 

 

 

 

 

 

 

 

 

 

 

 

 

 



Formative Assessment(s) 

Lesson 1: Solving Right Triangles 

1. Find x and y. 

 

2. Find r and x. 

 

3. Find r and x. 

 



4. Find r and x. 

 

5. Biology A biologist wants to know the width  of a river to properly set 

instruments for an experiment. From point A, the biologist walks downstream 

100 feet and sights to point C (see figure). From this sighting, it is determined 

that theta is 54. How wide is the river? 

 

6. Guy Wire A guy wire runs from the ground to a cell tower. The wire is 

attached to the cell tower 150 feet above the ground. The angle formed between 

the wire and the ground is 43 (see 

figure). 

● How long is the guy wire? 

● How far from the base of the 

tower is the guy wire 

anchored to the ground? 



Lesson 2: Solving Right Triangles Continued and Piloting 

Drones Terminology 

 

1. Height of a Tower A six-foot person walks from the base of a broadcasting tower 

directly toward the tip of the shadow cast by the tower. When the person is 132 feet from 

the tower and 3 feet from the tip of the shadow, the person’s shadow starts to appear 

beyond the tower’s shadow. 

● Draw a right triangle that gives a visual representation of the problem. Label the 

known quantities of the triangle and use a variable to represent the height of the 

tower. 

● Use a trigonometric function to write an equation involving the unknown 

quantity. 

● What is the height of the tower? 

2. Angle of Elevation You are skiing down a mountain with a vertical height of 1250 feet. 

The distance from the top of the mountain to the base is 2500 feet. What is the angle of 

elevation from the base to the top of the mountain? 

3. State and describe the four forces of flight. 

4. What are the quadcopter propeller directions? 

5. Describe lift, yaw, roll and pitch. 

6. Label the following diagram. 

 

  



Lesson 3: 

Station 1 Practice Exercises 

Solve the right triangle in the figure for all unknown sides and angles. Round your answers to 

two decimal places. 

 

1. A = 60, c = 12 

 

2. B = 25, b = 4 

 

3. Find the altitude of the isosceles triangle shown in the figure. Theta is 32 and b = 8. 

 

 

 

4. Angle of Depression A Global Positioning System satellite orbits12500  miles above 

Earth’s surface (see figure). Find the angle of depression from the satellite to the horizon. 

Assume the radius of Earth is 4000 miles. 

 

 



5. Height At a point 50 feet from the base of a church, the angles of elevation to the bottom 

of the steeple and the top of the steeple are 35 and 48, respectively. Find the height of the 

steeple. 

 

6. Height You are holding one of the tethers attached to the top of a giant character balloon 

that is floating approximately 20 feet above ground level. You are standing 

approximately 100 feet ahead of the balloon (see figure). 

 

a. Find an equation for the length l of the tether you are holding in terms of h, the 

height of the balloon from top to bottom. 

b. Find an equation for the angle of elevation from you to the top of the balloon. 

c. The angle of elevation to the top of the balloon is 35. Find the height h of the 

balloon. 

 

 



Station 2 Drone Technology Implementation 

Tello DJI Section: 

 

Part I 

1. Stand in “l”, “A” and “B”  position(s) as shown. “A” and “B” 

should be equidistant from “l”. 

 

 

 

2. Fly the drone directly up and maintain level flight long enough 

for other members of your group to get the angle of elevation to 

the drone. Write down each member's angle measure here. 

 

3. Are the angles the same? Why or why not? 

 

4. Find the vertical height h of the drone using both angles of elevation.  

 

Part II 

 

1. Re-create the situation as described in the figure by flying a drone. Have members of the 

group measure the angle(s) of elevation after changing the distance of the pilot. 

 

 

 

Once information has been gathered, determine the height of the drone. 

2. Repeat this for different heights and distances away from the drone. 



HolyStone Section: 

 

1. Place the drone on the pre-marked platform. The pilot will stand some distance (should 

vary) and members will measure the angle of elevation. 

 

2. State the angle of elevation. 

3. Use the laser tape measure to determine the horizontal distance from the base of the 

platform. 

4. Fly the drone up to the next platform and land. Knowing this fixed length (15ft.), 

complete the following. 

5. Draw and label a representation of the situation. 

 

 

 

 

 

6. What is the total vertical distance of the drone? 

7. Recreate this problem for each member of the group. Each situation should be different. 

 

 

 

 

 

 


