Physics







Name:
Free Fall Lab
PROCEDURE:

1. Clamp the spark block to the edge of the lab table.  CAUTION – THE SPARK TIMER PRODUCES A SPARK OF APPROXIMATELY 30,000 VOLTS.  Set the spark time to 60 sparks per second and check to see if it is operating correctly.
2. Using masking tape, attach the 100-g mass to a piece of spark timing tape.  Take enough tape so that there is a small bit of paper still in the spark gap as the fallen mass hits the ground.
3. Hold the paper vertically with the mass below the spark gap and the paper passing through the spark gap on the block.  Hold the paper until the mass is no longer moving.
4. Start the timer and then release the tape, allowing the mass to fall onto the lab manual. 
5. Check the tape to be sure the marks extend the whole length of the tape.  If they do not, draw lines through the marks on the paper and repeat the process until you get at least one good run.
6. When you have finished one good run, remove the tape from the mass and circle each of the marks on the paper.  Label the tape 100-g and include your name.
Now you are going to number the marks.

7. Skip the first dark mark and label the first mark outside the dark circle with 0.  Number every remaining mark as in the diagram below.
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8. Measure the distance between the numbered marks on the tape.  The distance from 0 to 1 is the displacement during the first time interval.  The distance from 1 to 2 is the displacement for the second time interval, and so on.
9. The time that has elapsed during each interval is the time for a spark to be produced by the spark timer.  Since the spark timer is set for 60 sparks per second the time between each spark is 1/60 th of a second.  The manual for the spark timer indicates that the time is accurate to four significant figures (= 0.0167 seconds between sparks).
10. Record the displacement for each interval in the data table.
CALCULATIONS:

11. Calculate the average velocity for each interval by dividing the displacement by the time for each respective interval.
12. Calculate the total displacement for the entire fall by adding the displacements for each interval together.  Record this value on the last line of the data table.
13. Also calculate the average velocity for the total displacement.  Record on the data table.
14. Create a v-t graph for 100-g mass.  Determine the slope of the line, showing the points used and the calculation on your graph.
	100 gram mass

	Spark Interval

Elapsed Time (s)

Time of Interval (s)
Δd during spark interval (m)

Total Δd (m)

Average velocity during spark interval (m/s)
1

1/60 = .0167

.0167
2

2/60 = .0333
.0167
3

3/60 = .0500
.0167
4

4/60 = .0667
.0167
5

5/60 = .0833
.0167
6

6/60 = .1000
.0167
7

7/60 = .1167
.0167
8

8/60 = .1333
.0167
9

9/60 = .1500
.0167
10

10/60 = .1667
.0167
11

11/60 = .1833
.0167
12

12/60 = .2000
.0167
13

13/60 = .2167
.0167
14

14/60 = .2333
.0167
15

15/60 = .2500
.0167
16

16/60 = .2667
.0167
17

17/60 = .2833
.0167
18

18/60 = .3000
.0167
19

19/60 = .3167
.0167
20

20/60 = .3333
.0167
Average Velocity for the Total Δd



QUESTIONS:
1. The interval between the starting point and the first spark was not used in this lab.  This was because the first interval was not a complete time interval of 1/60 th of a second.  Explain why.
2. Does the falling weight have a velocity when it is at the spark mark labeled zero?  If there is a velocity, use your graphs to estimate what that velocity is.

3. Find the area under the graphed line from the y-intercept up to the last graphed point down to the x-axis.

	100-g graph


	Areatriangle = ½ bh = _________________________________


	Arearectangle = lw =___________________________________


	Areatotal = _________________________________________



	


4. Compare these values to the total displacement after twenty time intervals for each graph.  Provide thoughtful comments on your comparisons.
5. What does this calculation of area indicate about the relationship between the area under a v-t curve and the total displacement of the falling object?

6. Express what you explained in #5 as an equation, using the appropriate variables.
7. Calculate the slope of the v-t graph for the mass.
slope100 = _____________________

8. What does the slope of the graph measure?

9. Does the mass of an object effect the acceleration caused by the force of gravity.  Explain.

	Category

	4

	3

	2

	1


	Participation

	Used time well in lab and focused attention on the experiment.

	Used time pretty well. Stayed focused on the experiment most of the time.

	Did the lab but did not appear very interested. Focus was lost on several occasions.

	Participation was minimal OR student was hostile about participating.


	Report Components

	All required elements are present and additional elements that add to the report (e.g., thoughtful comments) have been added.

	All required elements are present.

	One required element is missing.

	Several required elements are missing.


	Calculations

	All calculations are shown and the results are correct.  There are NO significant figures errors and units are on ALL measurements.

	All calculations are shown and the results are correct.  There are significant figures errors and units are not always included.

	Some correct calculations are shown and/or there are significant figures errors and units are not always included.

	No calculations are shown OR results are inaccurate or mislabeled.


	Data

	Careful and accurate representation of the data in tables and/or graphs. Measurement reported to the correct precision.  Graphs and tables are labeled and titled.

	Data reported in tables and/or graphs without regard for indicating precision. Graphs and tables are labeled and titled.

	Accurate representation of the data in written form, but no graphs or tables presented OR tables/graphs not labeled or titled.

	Data are not shown OR are inaccurate.


	Scientific Concepts

	Report illustrates an accurate and thorough understanding of scientific concepts underlying the lab.

	Report illustrates an accurate understanding of most scientific concepts underlying the lab.

	Report illustrates a limited understanding of scientific concepts underlying the lab.

	Report illustrates inaccurate understanding of scientific concepts underlying the lab.


	Appearance

	Lab report is NEATLY handwritten and legible.

	Lab report is not NEATLY written but in acceptable condition; minimum erasures and no cross-outs.

	Lab report looks sloppy with cross-outs, multiple erasures and/or tears and creases.

	Lab report is a complete mess and in unacceptable condition.


	Score
	24
	22-23
	20-21
	18-19
	17
	15-16
	14 or below
	
	Percentage
	100%
	90%
	85%
	80%
	75%
	70%
	60%
	
	Grade
	20 / 20
	18 / 20
	17 / 20
	16 / 20
	15 / 20
	14 / 20
	12 / 20
	

	







































































