
Lesson Plan 
Teacher: G Johnson     Date:   
Subject: Mathematics    Class: 11L    
Unit: Trigonometry                                         Duration: 1hr: 40mins 
Topic: Angles of Elevation and Depression                                
Previous Knowledge: Students should have a good grasp of using trigonometric ratios to find the 
length of sides and size of angles of the right-angled triangles. 
 
Methodologies: Guided discovery, questioning, and discussion. 
 
Resources: Calculators, whiteboard markers tape measures, clinometers (home-made) lap top 
and multimedia projectors. 
        

 
 
AIM How can I use my knowledge of trigonometric ratios to solve problems 

involving angles of elevation and depression? 
OBJECTIVES By the end of lesson students should be able to: 

Knowledge 
Explain when the following terms: 

(a) Angles of elevation and depression 
(b) Line of sight 
(c) Clinometer  

Skill 
1. Use a clinometer to measure angles of elevation and depression 
2.  Measure lengths and use measurements to determine angle 

measures. 
3.  Apply sine, cosine and tangent ratios to find angles of elevation 

and depression. 
NCTM STANDARDS: 
1. Student must be able to apply proper formulas to calculate and 

measure angles of elevation and depression 
2. Perform Solving exercise, make real life connections and 

representations 
Affective 
a) Appreciate the value of computational techniques in manipulating 
trigonometrical ratios to solved problems with angles of elevation and 
depression. 
 

MOTIVATION (5 Mins.) Riddle: You are driving a bus. At the first stop, 2 women get on. The 
second stop, 3 men get on and 1 woman gets off. Third stop, 3 kids and 
their mom get on, and a man gets off. The bus is grey, and it is raining 
outside. What color is the bus driver’s hair? 
 
 
 
 



 
MINI LESSON (30 Mins)  Objectives will be presented to students using the multi-media 

projector. 
 The teacher will introduce the concept of angles of elevation and 

depression by using a home-made clinometer to measure the 
angle of elevation of an object in the class. The teacher will 
illustrate to the students how the clinometer is used and how to 
make a simple clinometer using chalkboard protractor , a piece of 
PVC pipe taped to the base of the protractor and a piece of string 
tied to the center of the protractor with a weighty object tied to its 
end. To measure the angle of elevation the protractor is turned 
upside down with the string hanging down in line with the 90 
degrees on the protractor. As a person looks upward through the 
pipe (line of sight) to observe an object above the string will 
move along the protractor away from the 90 degrees. The total 
amount of degrees that the string moved away from the 90 
degrees is the angle of elevation.  

 The teacher will also demonstrate how to use clinometer to find 
angles of depression.  

 Students will also be given the opportunity to use the clinometer 
to measure various angles of elevation and depression. They will 
also use the angles of elevation they have measured to model and 
solve real world problems using their knowledge of trigonometric 
ratios. 
 
                         

PARTNER/SMALL 
GROUP(40 Mins) 

 In Class Activity: Students will be placed in groups of four. They will be 
asked to: 
   1. Measure the height of one person in the group. 
   2. Measure that person’s shadow. 
   3. Use their knowledge of trig ratios to determine the angle of elevation 
       From the ground to the persons’ full height.      
   4. Sketch a picture of the situation to help make sense of the 
computation. 
    4. Measure the shadow of the object. 
    5. Use the angle of elevation, the measurement of the shadow and their  
        Knowledge of trigonometric ratios to calculate the height of the  
         Person. 
      6. Design a real world problem to represent/model the scenario. 

 To reinforce their conceptual knowledge the students will be 
asked to answer the following questions in their groups: 

(a) Can the sine or cosine of an angle ever be greater than 1? If so, 
when? If not, why? 

 
 



 
INDEPENDENT 
WORK(15Mins) 

 The student will continue to model and solve real life applications on the 
topic and they will be given the following real world questions to and 
solve:  

(1) Your family room has a sliding-glass door with a southern 
exposure. You want to buy an awning for the door that will 
be just long enough to keep the sun out when it is at its highest 
point in the sky. The angle of elevation of the sun at this point is 
70°, and the height of the door is 8 feet. About how far should the 
overhang extend? 

(2) Scientists can measure the depths of craters on the moon by 
looking at photos of shadows. The length of the shadow cast by 
the edge of a crater is about 500 meters. The sun’s angle of 
elevation is 55°. Estimate the depth d of the crater. 

WHOLE CLASS 
SHARE(15mins) 

Teacher and student will discuss both group and individual activities. A 
member of each group will be given the opportunity to share the group’s 
results with the rest of the class. The teacher will take note of any error in 
reasoning and computation and make necessary corrections. 

AFTER CLASS 
ACTIVITIES 

Student will be given the following real world group project to continue 
exploring real life applications on the topic.  
 
4.  Project – Real World (see rubric for project below) 
 
PART 1 
Create a semi-circular clinometer with diameter 40cm from board.  It 
should be sturdy, accurate, detailed, and easy to read. (This should be 
handed in for grading before you complete part 3 of this assignment). 
 
PART 2 
Identify an area at your school where there are buildings or trees or both. 
(No two groups should use the same area).  Use pegs to mark the area 
you will be using.  Make a sketch of the area identified.  On your sketch 
make sure to include the actual dimensions of the area.  Your sketch 
should also include the location of the building or tree and the point at 
which the person reading the clinometer will be standing. 
 
PART 3 
Use your clinometer to measure the angle of elevation of the building or 
tree and use this information to: 

 Create a model showing the person reading the clinometer, the 
building or the tree, the distance of the person from the building 
or tree and the angle of elevation. 

 Calculate the actual height of the building or tree.  N.B. Make 
sure to note the distance between the tree or building and the 
person reading the clinometer. 



 Calculate the actual distance of the person reading the clinometer 
from the top of the building or tree measured along the person’s 
line of sight.  (Conversion using scale must be shown). 

 Measure the actual height and distance then compare them with 
your calculations. 

 What physical factors that could have affected the accuracy of 
your calculations? 

 
PART 4 
Write a report on the process involved in completing the assignment. 
This report should include: 

 A summary of the process involved in completing the assignment. 
 Five personal benefits derived from completing assignment. 
 Description of how to use clinometer (positioning and reading) 
 A list of three mathematical concepts used in completing this 

assignment. 
 
 
 

STUDENT ASSESSMENT  

 Real world project. 

 Reflection. 
 Quiz  

LESSON EVALUATION  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
Rubric for the Project.  

 
 
 
 


