
Trigonometry 
Right Triangle Lab:  Measuring Height 
 

Teacher Instructions 
 
This project will take two class parts (two days or two parts of one block).  The first part is for 
planning and building your clinometer; the second is for taking measurements.   
 
The goal is to measure the height of the flagpole in front of the school using two different 
methods:   
 

a.   by measuring the angle of elevation to the top of the pole from a point on the ground 
b.  by measuring the length of the pole’s shadow 

 
Each group must have the following supplies: 
 

• a long tape measure – you may want to make it an assignment for students to bring in their 
own tape measure from home 

• a straw 
• a piece of thread (12-15”, dark) 
• a large paper clip or washer (to serve as a weight on the string) 
• a pair of scissors 
• tape 
• a printout of the directions to make a clinometer (included in this document) 
• a plastic protractor with a hole along 0° line 

OR 
• an 8x5 sheet of cardboard, glue, & a copy of a protractor on paper (included in this 

document) 
• sunlight 

 
After the activity, each student or group must submit: 
 

• a written report completely explaining the process 
• diagrams with all measurements 
• calculations for the height of the flagpole using both methods  

 
 



Right Triangle Lab:  Measuring Height 
 
Your task is to measure the height of the flagpole using two different techniques: 
 

• In the first calculation you must measure the angle of elevation from a point on the 
ground to the top of the pole, and then use trig ratios to calculate the height of the pole.   
 

• In the second calculation, you must use ratios of similar triangles to find the height of the 
pole.  Measure the shadow that the pole casts and the shadow and height of another 
object (or person) and set up a proportion.   

 
 
 
Each group should follow the following steps: 
 

1. Use the attached directions to build a clinometer (a device to measure angle of 
elevation). 
 

2. Plan how you will make the necessary calculations for both techniques.  On two 
separate sheets of paper, make clear and neat diagrams and determine exactly 
what measurements need to be taken and who will perform each task.  At least 
two students need to take each measurement to ensure accuracy.   
 

3. Take your clinometer, measuring tapes, plans, paper and pencils out to the front 
yard and take all measurements.  Record the names of the students taking 
measurements and the values. 
 

4. Return to the classroom and make the necessary calculations.  Compare the two 
results.   
 

5. Each student must write a paragraph reflecting on the accuracy of both techniques 
and improvements that could be made in both.   
 

6. Submit the diagrams and calculations for both techniques and the individual 
reflections together with a cover sheet that lists the names of each person in the 
group. 

 



Steps for Making a Clinometer 
 
1. If you have a plastic protractor with a hole on the 0° line, skip to step 3.   

If not, glue the picture of the protractor onto the cardboard, trim the edges as necessary. 
2. Punch out the black dot on the paper, going through the cardboard too. 
3. Pull the thread through the hole and tie a knot, tie the paper clip or washer onto the other end 

of the string. 
4. Tape the straw as near as possible along the 0° line of the protractor. 
 

 
When you use the clinometer to measure angles, hold the straw to your eye, tilt the straw up until 
you see the top of the object through the straw.  Use the protractor to decide the measure of the 
angle that you tilted through.   

  
Notice, with some protractors, when you hold the straw parallel to the ground, the string falls 
through 90°, but with others the string falls through 0°.  Looking parallel to the ground is a 0° 
angle of elevation, you may need to adjust for different protractors. 
 
 
 
 
 
 
 
 



 
 


