Name _____________________________________


Indirect Measurement

Problem: Indirectly determine the radius of a target circle.

Procedure:  

1. Place the copy of circles (sheet #1) on the ground with a sheet of carbon paper and then a blank paper over them.  

2. Working in pairs, drop a marble from head height so that they hit the paper.  The marble must be caught after the first bounce.  For trial 1 drop the marble 10 times.  Make sure to distribute the marble drops over the entire paper as randomly as possible.  If the dropped marble misses the target area do not count it as a drop.

3. For trial 2, drop the marble 100 times.  

4. For trial 3, get data from your classmates so you have data from 1000 drops.

5. For trial 4, repeat using sheet #2.  Drop the marble 100 times.

Data Analysis; Show all calculations on back of this page.
1. Count the total number of dots on the paper. Record as total hits. 

2. Count the total number of dots completely within a circle.  Record as circle hits.

3. Determine the total area of rectangle. Record the values of length and width to nearest 0.1 cm
 Length = ________ Width = ___________Area = ________
4. Record the total number of target circles.

5. Since circles are uniform in size and randomly distributed we can assume:

(circle hits) / (total hits) = (area of all circles) / (rectangle area)

6. Use the above to calculate the total area of all circles.  And then find the area of 1 circle using:

(area of 1 circle) = (area of all circles) / (number of circles) Record all values to 0.01 cm2.

7. The area of one circle = pi * radius2.  Determine the radius.  Determine the diameter of the circle. Record all values to 0.01 cm.

8. Determine percent error of indirect measurement of the circle.  The circle is a penny.  Measure a penny to find the accepted diameter.

Questions:

1. How did the number of trials affect the % error obtained?

2. When would this method be a useful tool for scientists?

3. Does the number of circles in target area effect results?  Verify by referring to data obtained in this lab.

	trial
	# drops
	circle hits
	Area of circles
	# of circles
	Area 1 circle
	Radius
	Diameter
	% error

	1
	10
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	100
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	1000
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	100
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