Freshman Physics


Name:_________________________________ Per:___
LAB: Properties of Waves 



Due Date:_____________________
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The Slinky Promise

I, __________________, promise that I will use the slinky properly.  I will not overstretch the slinky and let it go. I will not play jump rope with the slinky or make waves that are vertical and perpendicular to the floor.

 I, __________________, understand that if I, or any member of my group, damage or tangle the slinky in any way, I and my group members will receive a zero on the lab and all of us must write a letter of apology that our parents have to sign. I will also be asked to pay for a replacement slinky ($8).

PART 1: Properties of Waves
While your partner holds one end of the Slinky on a smooth floor, pull on the other end until the spring is stretched to a reasonable length.  With your partner holding one end of the slinky firmly so that it cannot move, move your hand in a QUICK motion to one side and back to the center.  This will generate a clear pulse on the spring.  Look at the pulse as it moves along the spring and answer the following questions:  

1. Some terms:  Create a LARGE pulse in the slinky.  The pulse that you send and that travels away from you is called the incident pulse.  What happens when the pulse reaches your partner? The pulse that comes back to you is called the reflected pulse.
2. What happens to the size of a pulse on the Slinky as it travels towards your partner – increase, decrease, or stay the same?
3. Ideally, the size of pulse should stay the same as it travels towards your partner.  Is this is consistent with your results in the previous question? Suggest an explanation as to why your results might differ from the ideal.   

4. Calculate the speed of your pulse! First, record the distance between you and your partner (1 square tile = 1 foot). Then time how long (in seconds) it takes the pulse to travel from you to your partner?  
Distance:_____________   Time: ___________
5. Using the data collected in the previous question, determine the speed of the pulse (v = d/t).  Show your work and include a unit with every number.

6. Does the speed of the pulse depend on the size (amplitude) of the pulse (meaning how far out you “flick” your wrist)?  Conduct a short experiment to find out, recording all data in the table below.

Indep. Variable: _____________________   Dep. Variable:___________________   

	size of pulse

(amplitude)
	distance

should be kept constant!
	time (in sec)
	speed (in ft/sec)

	small


	
	
	

	medium


	
	
	

	large


	
	
	


7. Based on your data, is there any significant change in the speed of the incident pulse based on its size? Explain.

8. Ideally, the speed of pulse should not be affected by the size.  Are your results consistent with this?  If not, suggest an explanation why.
Now, you will need to change the tension in your Slinky.  Increasing the tension in the Slinky decreases the density (how tightly packed the coils of the medium (substance) through which the pulse travels.  Likewise, decreasing the tension in the Slinky increases the density through which the pulse travels.   

9. What could you do, without changing your location on the floor, to increase the density in the slinky?  Decrease the density in the Slinky?  (Density is how closely packed the slinky coils are.
10. Does altering the density in the slinky change the speed of the pulse?  Be specific and support your answer with DATA.    

Indep. variable: __________________  Dep. variable:________________________   

	tension
	density?
	distance

should be kept constant!
	time (in sec)
	speed (in ft/sec)

	high


	
	
	
	

	medium


	
	
	
	

	low


	
	
	
	


11. Based on your data, does altering the tension in the slinky change the speed of the pulse? Explain.

PART 2: The Relationship between Frequency and Wavelength

Instead of sending single pulses down the Slinky, try to generate a wave train (many pulses) by moving your hand back and forth with a constant frequency.

12. Generate a low frequency wave train. Remember that frequency is determined by how often an object moves back and forth. Describe the resulting wavelength (distance between crests) – are the wavelengths short or long? Draw what the low frequency wave train looks like.

13. Now generate a high frequency wave train. Describe the resulting wavelength – are the wavelengths short or long? Draw what the high frequency wave train looks like.

14. Based on your observations, what changes in the wavelength do you see when you increase the frequency?  When you decrease the frequency?  Explain your results.  

15. What is oscillating (moving back and forth) to create a wave in your slinky? (Think about what YOU physically have to do make a wave in the slinky).  What determines the frequency of the wave in your slinky?

Part 3: Making Waves CHALLENGE! (a little quiz to make sure you learned the properties of waves)
16. Practice generating waves with the characteristics in the table below. Call your instructor over when you are ready to show me.  I will randomly choose one of these for you to show me. You will earn points based on your performance and ability to answer my questions.
	Wave
	Frequency
	Speed
	Amplitude
	Wavelength
	Teacher Check

	1
	high
	fast
	large
	
	

	2
	low
	slow
	large
	
	

	3
	
	fast
	small
	long
	

	4
	
	slow
	small
	short
	


Part 4: Wave Interference
You and your partner can send pulses at the same time to investigate what happens when waves collide.  To determine whether the disturbances pass through each other or bounce off of each other, one of you should send a BIG pulse (2 floor tiles) and the other should send a SMALL pulse (1 floor tile).
17. When your pulse and your partner’s pulse meet on the Slinky, do they bounce off of
each other or pass through each other? Make sure there is noticeable difference in the size of the pulses you each send and coordinate your efforts so you send the pulses at the same time. Support your answer with your observations.
(Explain what you observed to your instructor and get a stamp! 

18. When the pulses meet on the Slinky, how does the size of the combined pulse compare to the size of the individual pulses? Sketch your answer on the drawings below by showing what the spring looks like as the pulses meet in the middle. 

Pulses coming towards each other on same side





When the waves meet:
Pulses coming towards each other on opposite sides




When the waves meet:


Part 5 Interference - Analysis Questions  

Answer them directly on this handout in COMPLETE sentences!

Read page 379-380 in your textbook and then answer the questions 1- 4 below.

1. What is it called when two waves meet to make single large pulse? What side of equilibrium point (same or opposite?) do the pulses have to be on it order to make a large pulse? 

2. What is it called when two waves meet and slinky flattens out?  What side of the equilibrium point (same or opposite?) for the pulses have to be on in order for the slinky to flatten out?

3. In the lab, you should have seen that after the pulses met in the middle, they separated again and travelled on their own. Why does this happen?  Think in terms of energy.

4. If you have been keeping a list of vocabulary, add the following terms to your list along with their definitions! If you have not been keeping a list, you better start now!

· Incident pulse

· Reflected pulse

· Interference

· Superposition Principle

· Constructive interference

· Destructive interference

“The essentially new thing here is that for the first time we consider the motion of something which is not matter, but energy propagated through matter.”     


– Albert Einstein &   Leopold Infield





Big pulse: 2  floor tiles in height























Big pulse: 2  floor tiles in height





Small pulse: 1 floor tile in height




















