                                                                                                            Name: ____________


Lab 19

Indirect Measurement with a Hypsometer


Equipment: Hypsometer (description on the last page), long measuring tape, a tripod (or anything solid to support the hypsometer), ruler, and a calculator.

The object of this lab is to measure the height of a tall tree without actually climbing or touching the top of the tree. 

Please read all instructions below before you proceed. You need to make a plan before you start taking measurement. Repeat the steps (2) though (5) using the same tree but with three different observers from three different locations.


1. Identify a tall and straight tree, the height of which you wish to measure. The tree should be in an open area that provides sufficient space for the procedure.
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Have one group member standing at a point far away from the tree (at least twice the approx. height of the tree), put the device on top of the box, and align the top edge of the device with the line of sight to the top of the tree.

The situation is pictured below.



3. A partner should read off lengths EF and CF from the graph paper on the device. Record your results below, and don't leave your post until you finish step 5. (What unit will you use, inch or cm? _____ )
 
First measurement:                       Second measurement:             Third measurement:

EF = ___________                        EF = ____________               EF = ____________

CF = ___________                       CF = ____________               CF = ____________

4. Measure the height (distance from ground to eye level) of the observer.

Height = _________                    Height = ___________         Height = ___________



5. Measure the distance from the base of the tree to the point where the hypsometer is standing with a long measuring tape. (Please indicate units.)

AH = ___________                 AH = ____________           AH = _____________
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The triangles AGH and CEF are similar. Why? (i.e. what principle do you use and what angles are congruent?)
 


      H =F because ____________________________

      BAC + ACB = _______ degrees

      ECF + ACB = _______ degrees
     Therefore BAC is equal (in measure) to  ______ , and AGH is similar to CEF 

     by the  _______ principle.


7. Set up a proportion relating EF, CF, GH, and AH

     ________ : _______ = ________ : _________




8. Since AH, CF and EF are known numbers, you can solve for GH from the proportion you derived in (7).

Formula:  GH = 
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GH = ___________                 GH = ____________            GH = _____________


9. The height of the tree is then GH + “height of eye level”

Height-1 ___________            Height-2 ____________      Height-3 ____________


10. The average height of the tree is _______________ (please specify the unit you used).



(over)





































You have to first tape the provided graph paper on the hypsometer so that the upper and right edges of the graph paper align with the grooves on the hypsometer (Please do not use glue as it may leave residue, and any damage to the equipment will cost you points).
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     When you align the top edge of the device with the line of sight to the top of the tree, the line segment AC is actually a bit below the line of sight, but the error is so small that we can ignore it for practical purposes.
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