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Wave Basics

Objective:  To develop an understanding of wave types, wave travel, the speed of a wave, and standing waves.

Materials: slinky, an extra-long slinky, meter stick, and stopwatch.
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Part 1:  Wave Types

Discussion:  The two most basic types of mechanical waves are transverse and longitudinal waves.  As transverse waves travel through a material they cause the material to vibrate perpendicular to the direction of wave travel.  Crests and troughs are the regions of maximum vibration.  For example: think of a duck, bobbing up and down as a transverse water wave passes underneath.  As longitudinal waves travel through a material they cause the material to vibrate parallel to the direction of wave travel.  Compressions and rarefactions are the regions of high and low pressure.  For example:  Sound waves (Not easy to envision, but we will work on that.)
Procedure:  Complete the steps and answer the imbedded questions
· Have two members of the lab team grasp opposite ends of a slinky, while standing at the ends of a lab table.  

· One team member should jerk their end of the slinky about 25 cm to the right on the table.  What type of wave was created?  In which direction did the wave travel and in which direction did the medium vibrate?

· Make sure the slinky is no longer moving.  Now, the other team member should pull the slinky taught and try and bunch up a portion of the slinky in the hand grasping it.  

Warning:  you will permanently damage a slinky if it is over-stretched.
· The same team member should now release a portion of the slinky that is bunched up.  What type of wave was created?  In which direction did the wave travel and in which direction did the medium vibrate?
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Part 2:  Wave Speed
Discussion:  Waves transmit energy from place to place.  For example: A storm in the North Pacific sends energy in the form of waves to Santa Barbara.  When we calculate waves speed, we are actually calculating the speed at which the energy is being transferred.  Earlier this year we learned that speed is the rate at which distance is covered, so if we know the distance covered by a wave in a certain period of time, we have its speed.  

Procedure: 

· Measure and record the length of your lab table.

· Have two members of the lab team grasp opposite ends of a slinky, while standing at the ends of a lab table.  A third team member will be responsible for timing.  

· Measure and record the time it takes for a transverse pulse, like the one created in part 1, to travel the length of the table.  Repeat for three trials.

· Measure and record the time it takes for a longitudinal pulse, like the one created in part 1, to travel the length of the table.  Repeat for three trials.

· Calculate the average speed for the transverse and longitudinal pulses.

· Try decreasing the length of the transverse and longitudinal pulses and test if it has any affect on wave speed.  For the transverse pulse, slowly jerk the end of the slinky 25 cm.   For the longitudinal pulse, slowly release the bunched slinky.

· Try increasing the amplitude of the transverse and longitudinal pulses and test if it has any affect on wave speed.  For the transverse pulse, jerk the end of the slinky 50 cm.   For the longitudinal pulse, release more of the bunched slinky.

Data/Calculations/Results: 
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Part 3:  Wave Interactions
Discussion:  Since waves transmit energy and not material medium, they can exist at the same place at the same time.  For example: Two people talking at the cause destructive interference, while two people signing the same note cause constructive interference.  The standing waves occur when waves of equal amplitude and traveling in opposite directions encounter and interfere with each other.  In a standing wave, regions of destructive interference are called nodes and regions of constructive interference are called anti-nodes.   

Procedure:  Complete the steps and answer the imbedded questions
· Have two members of the lab team grasp opposite ends of an extra-long slinky while kneeling on the floor.  

· While trying to match each other’s frequency, the two group members should send transverse pulses towards each other.  Start slowly and create a standing wave with two nodes and one anti-node.  It may help for a third group member to count and help with the rhythm of the pulses.  What portion of a wave makes up this standing wave?

· Increase the frequency of the pulses and create a standing wave with three nodes and two anti-nodes.  What portion of a wave makes up this standing wave?

· Again, increase the frequency of the pulses and create a standing wave with four nodes and three anti-nodes.  What portion of a wave makes up this standing wave?
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