Honors Physics – Understanding patterns and relationships in science
The relationship of 2 pieces of data can be determined by looking at the graph of this data.
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If you see this graph, it means Y and X do the same thing. They both either go up or they go down by the SAME factor. Their place in the formula is the same as well. Either both variables are in the numerator or both in the denominator. We call this a DIRECT relationship
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If you see this graph, it means that Y and X do the opposite. One will go up while the other will go down and vice versa, for example. Their place in the formula is also different. This graph usually looks like a curve. If the data has a limited amount of data, it may appear straight. One will be in the numerator and one will be in the denominator. We call this an INVERSE relationship.
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If you see this graph it means that both Y and X are increasing, however, the X-variable is increasing by a SQUARE factor. So if Y doubles, X quadruples, etc. You will discover that this type of graph is ALWAYS concave up. We call this a DIRECT SQUARE relationship.
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If you see this graph, it means that Y and X do the opposite by a SQUARE FACTOR. One will go up by a factor of 2 while the other will go down by a factor of 4 and vice versa, for example. Once again we see the graph is concave up. We call this an INVERSE SQUARE relationship.
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If the graph is a curve and NOT concave up but rather concave down, we get what is called a DIRECT SQUARE ROOT depending on which way the data goes. This basically means that the Y-variable is squared and not the X – variable.

[image: image5.wmf]ality

Proportion

 

of

Constant 

 

2

=

=

k

x

k

y

x

y

OR

x

y

a

a


Name_______________BOX#_____

DATE_____________PER______

Honors Physics – Understanding patterns and relationships in science

Purpose : To use EXCEL to graph data, find slopes, and be able to determine the relationship of certain quantities
Part I 

MATERIALS – laser, diffraction grating, ruler

1. Hold a diffraction grating horizontal and parallel to your lab desk at a distance of 10 cm above the square below.
2. Shine the laser down through the top of the grating making sure the laser is flush with the grating surface.

3. Record the # of dots INSIDE the square below.

4. Repeat steps 1-3 increasing the distance away from the paper by 10 cm.

Data table

	Distance
	# of Dots

	10 cm
	

	20 cm
	

	30 cm
	

	40 cm
	

	50 cm
	

	60 cm
	

	70 cm
	


Analysis
Make an excel graph with distance on the x-axis and the # of dots on the y-axis. Sketch the shape of the graph in the box below.


What is the relationship between the distance and the # of dots? Explain why.
Write a theoretical proportionality using the ACTUAL variables in this experiment.

Part II

Materials: Table clamp, support rod, pendulum clamp, string, hooked mass, stopwatch, protractor

1. Assemble the equipment as shown in the figure. Use 105 cm of string. 

2. Adjust the clamp so that you begin with a string length of 10 cm

3. Pull the mass back at a specific angle. This angle should be small and used throughout the entire experiment. Use a protractor, if necessary, to ensure you use the same angle each time.

4. Measure and record the time, in seconds, for 10 swings.
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5. A “complete” swing is defined as the amount of time for the mass to swing OUT and BACK to its original starting position.

6. Repeat steps 2- 4 by changing the length for each trial shown in the data table below.

	Length (cm)
	Time for 10 swings (sec)
	Time for 1 swing, T (sec/swing)

	10
	
	

	20
	
	

	30
	
	

	40
	
	

	50
	
	

	60
	
	

	70
	
	

	80
	
	

	90
	
	

	100
	
	


7. Fill in the rest of the data table appropriately.

Analysis:

Using EXCEL, place the Length in the first column (x-axis) and the TIME in the second column (y-axis) of the data table. Produce a scatter plot from the results.
Sketch the shape of the graph in the box below.
What is the relationship between the length and the time? Explain why.

Write a theoretical proportionality using the ACTUAL variables in this experiment.


Part III
Materials: Hooke’s law apparatus, rulers, known weights

1. Make sure the mass holder is empty and calibrate the apparatus so that the extended bar is at ZERO.

2. Select a known WEIGHT, record this value, and place it on the mass holder. 

3. Measure and record the displacement by which the spring is stretched in centimeters.

4. Repeat steps 1-3, increasing the WEIGHT used each time. 

	Weight
	Displacement

	
	

	
	

	
	

	
	

	
	

	
	


Analysis:

Using EXCEL, place the Displacement in the first column (x-axis) and the Weight in the second column (y-axis) of the data table. Produce a scatter plot from the results.

Sketch the shape of the graph in the box below.
What is the relationship between the displacement and the weight? Explain why.

Write a theoretical proportionality using the ACTUAL variables in this experiment.

Since this graph is linear, we can easily find the slope. Perform a trendline regression and record the slope below. Don’t forget UNITS!
k = slope = _____________________________

Part IV
Equipment : spark timer , thermal tape to record “sparks”, ruler & meter stick, washers, rods & clamps to hold timer, scotch tape, graphing software

Procedure:

1) Mount the spark timer vertically so that the tape can fall through the device.

2) Make sure the timer is OFF and set to 60 Hz or 1/60th of a sec.

3) Thread the thermal tape through the timer and tape 2-3 washers on the end. Make sure the tape’s length is less than the distance it needs to fall. 

4) Have a lab partner hold the tape so that the washers are just below the exit.

5) Turn the spark timer on, but do not release.

6) Verify that you have threaded the correct side of the tape through the device as you should see a rather large black spot.

7) Once you realize you are using the correct side, release the tape.

8) Turn the device off.

9) Choose a spot a few clicks away from the initial black spot. This will be your initial position of ZERO. 

10) Measure a record the displacement each successive spot is away from your chosen initial position. 

	Time
	Displacement

	 0 s
	0 m

	 0.0160 s
	

	0.0333 s
	

	0.0500 s
	

	0.0667 s
	

	0.0833 s
	

	0.1000 s
	

	0.1167 s
	

	0.1333 s
	

	0.1500 s
	

	0.1667 s
	

	0.1833 s
	


Analysis:

Using EXCEL, place the TIME in the first column (x-axis) and the DISPLACEMENT in the second column (y-axis) of the data table. Produce a scatter plot from the results.

Sketch the shape of the graph in the box below.

What is the relationship between the displacement and the time? Explain why.

Write a theoretical proportionality using the ACTUAL variables in this experiment.

Part V

Materials: See figure below, including a stopwatch

1. Set up a track at an angle of 5 degrees.

2. Place the cart at the top of the ramp and time, using a stopwatch, how long in seconds it takes for the cart to reach the end stop.

3. Increase the angle by 5 degrees and repeat filling in the data table below.
Data table

	Angle
	Time

	5
	

	10
	

	15
	

	20
	

	25
	


Analysis:

Using EXCEL, place the TIME in the first column (x-axis) and the ANGLE in the second column (y-axis) of the data table. Produce a scatter plot from the results.

Sketch the shape of the graph in the box below.

What is the relationship between the angle and the time? Explain why.

Write a theoretical proportionality using the ACTUAL variables in this experiment
Post lab question

In EACH of the 5 experiments, what do you think represented the CONSTANT, k?

	Part
	Constant?

	I
	

	II
	

	III
	

	IV
	

	V
	


End Stop





Track





Cart





Angle meter





Support 


Rod





Table


Clamp








_1343737931.unknown

_1343738833.unknown

_1343739078.unknown

_1343738124.unknown

_1343737762.unknown

