Name _______________________________________ date ___________ hr _________
Sound activity

Properties of sound waves affect what you hear.  The pitch of a sound (how high or low it sounds) depends on the frequency of the sound wave.  Remember that the frequency of a wave is how many vibrations (complete cycles) occur per second.  A wave vibrating at 2 cycles per second has a frequency of 2/1sec or 2.0Hz (Hertz).  In this activity you are going to make different mediums vibrate at different frequencies and determine what makes the pitch high and what makes the pitch low.  You will also identify the manipulated variable (the thing that is different/changed) that causes what you hear (Responding variable).
Activity 1 – meter stick

a) Hold the meter stick so that 30cm of it is hanging off the edge of a lab table.  Hold down the end that is on the table while you flick the end that is off the table to make it vibrate.  Pay attention to the pitch.

b) Hold the meter stick so that 40cm is hanging off the table and repeat the vibration procedure from step a)

c) Repeat this procedure while vibrating 50cm of the meter stick and again while vibrating 60cm

1.  What is the manipulated variable in this experiment? ________________________________
2. Which length of the meter stick (30cm-60cm) vibrated the fastest? (Had the highest frequency)  ________________________________
2.  Describe the relationship between the manipulated variable and the pitch you hear
Activity 2 – There are three 150ml beakers.  One has 25mls of water in it, one has 50mls of water and the third has 100mls of water.  Use the spoon to tap the outside of each beaker.  Make sure you are tapping the beaker below the water line.  Pay attention to the pitch!

4.  What is the manipulated variable?  __________________________________________

5.  What is the order of the beakers from lowest pitch to highest pitch?
6.  Describe the relationship between the manipulated variable and the pitch you hear.

Activity 3 – Guitar

CAREFULLY pluck each string one at a time.  Listen to the pitches.

7.  Look at the strings. What is the manipulated variable?  ______________________________

8.  Describe the relationship between the manipulated variable and the sound you hear.

Activity 4 – Hand instrument – Use your thumb to push down one metal piece.  Let it go to allow it to vibrate.  Repeat this procedure to vibrate each metal piece one at a time.  Pay attention to the pitch of each.
9. What is the manipulated variable? _________________________________

10.  Describe the relationship between the manipulated variable and the sound you hear.

Activity 5 – Each beaker has 50mls of water in it.  Use the spoon to tap the outside of each beaker.  Make sure you are tapping the beaker below the water line.  Pay attention to the pitch!

11.  What is the manipulated variable? _______________________________________
12.  Describe the relationship between the manipulated variable and the sound you hear.

Activity 6 – Rubber bands –put a rubber band around the index finger and thumb of one hand.  Loosely stretch the rubber band by separating your fingers and pluck it with the fingers of your other hand.  Now stretch the rubber band further apart and pluck it again.
13.  What is the manipulated variable?  ________________________________________

14.  Loose vs. tighter -which caused the rubber band’s frequency to increase? ______________
15.  Loose vs. tighter -which has the higher pitch?  ______________________________

Activity 7 – Tuning forks –take the tuning forks out of the rack one at a time.  Strike it with a mallet and hold it up to your ear to hear the pitch.  Continue this procedure with each fork.


16. What is the manipulated variable?  ________________________________________


17.  Describe the relationship between the manipulated variable and the pitch you hear.

Activity 8 – Plastic tubes – Spin the tubes over your head one at a time.  Listen to the pitches.

18.  What is the manipulated variable?  ______________________________________

   19.  Describe the relationship between the manipulated variable and the pitch you hear.
Conclusions:

1.  Look back through your data for all 8 activities.  List all the things that will make a pitch higher.
2.  Does a higher frequency (more vibrations per second) make the pitch you hear higher or lower?

3. Describe what would happen if we tightened the strings on the guitar.

4. Which would make a higher pitched sound the flute or the piccolo? Explain how you know.
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5. Sound wave A vibrates 20 times in 5 seconds while sound wave B vibrates 30 times in 5 seconds.

a) Calculate the frequency of each sound wave (show your work)
b) Which sound wave would have the higher pitch? ______________________
