INDIRECT MEASURMENT

RELATED SUB-TOPICS

Indirect measurement using trigonometric ratios, measuring lengths and distances using yard stick or meter stick or tape measure, measuring angles using a protractor, conversion from one measurement system to another, complements

OBJECTIVES

(1) Apply sine, cosine, tangent ratios in practical application

(2) Use right triangles to measure objects indirectly that would be difficult to measure directly

(3) Read protractor

(4) Discuss angle of elevation

STUDENT BACKGROUND

Arithmetic skills including how to read a tape measure, yardstick, or meter stick, basic algebra skills, geometry skills

CLASSROOM PRESENTATION

30-minute explanation and demonstration

(1) Review sine, cosine, and tangent ratio definitions

(2) Work some practical examples using trigonometric ratios

(3) Demonstrate how to construct the angle measuring device using a protractor, string, straw, nut or washer, and tell how to use the device

STUDENT PRACTICE

15 minutes to make measuring device, then 30 minutes for actual measurement in groups of 3, then homework time to complete computation

MATERIALS

Protractor, string, nut or washer, straw, meter stick, yard stick or tape measure tape (each group receive the materials needed to construct the measuring device and a full set of instructions on how to do it

Examples

1.  Find the sine, cosine, and tangent ratios for angle A.





Solution:





sin A =  BC 

cos A =  AC 

tan A =  BC 





  AB


   AB


  AC

2.  Find the height of the flagpole to the nearest m.







Solution:







tan 75° =   AC 







      5 m







AC  =  5 tan 75







        =  5 (3.7321)







        =  18.6605







        ≈  19 m







Height of flagpole ≈  19m + 2m =  21m

3.  Find the line of sight (RP) from antennae to the plane (to the nearest meter).

Solution:
sine 5° 50′  =   102.2 m 




   RP



          RP    =   102.2 m 




.1016



          RP    =   1005.90412 m ≈ 1006 m

4.  Find the length of a new bridge being built between points A and B (to the nearest meter).







 
Solution:








tan 42° 10′  =   AB 








           532m









AB  =  532(tan 42° 10′)









        =  532(.9057)









        =  481.8324m









        ≈  428m

STUDENT WORKSHEET

DIRECTIONS FOR CONSTRUCTING THE INDIRECT MEASURMENT DEVICE

(1) Tie the string on the nut or washer.

(2) Tie the other end of the string to the hole on the protractor.

(3) Tape the straw to the protractor so that the top edge of the straw is even with the straight edge of the protractor.

PART I

Complete the table below.

	Name of Object

to be Measured
	Angle of

Elevation
	Height of

Observer’s

Eye

	Distance from 

Observer to

Object
	Calculated

Height of

Object

	1.
	
	
	
	

	2.
	
	
	
	

	3.
	
	
	
	


Follow the procedure to determine indirectly the heights of the three objects.


Step 1:  Begin by measuring observer’s eye height.  Record measurements in table.


Step 2:  Locate 3 tall objects that would be difficult to measure directly (school building,



 football goal post, flagpole, tall tree, light pole, etc.).


Step 3:  With the angle measuring device, measure the observer’s viewing angle from


              the horizontal to the top of each object to be measured.  Hold the device in such 



  a way that when the top of the object is sighted through the viewing tube (straw),



  the plumb line crosses the angle measurements on the protractor (C) forming an



  acute angle (angle AOC).  This angle is the complement of the desired angle.


Step 4:  Measure the distance from the observer to the base of each object.  Enter the



 measurements in  the table.


Step 5:  Come back to the classroom and use calculator to calculate the height of the 3



  objects using the measurements recorded in the table.

PART II

After you have calculated the height of the 3 objects, then convert your measurements from feet and inches to meters and centimeters or vice-versa, depending on which kind of measuring device you used for lengths on the table.  Show conversions below, being sure to show all work.

1.




2.


 
   3.
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