NAME   __________________________


PHY 1121 Physical Science

“Physics through Music”

Examination #1

September 24, 2004

NAME __________________  SIGNATURE____________________PID ___________

Instructions:  Answer all questions directly on the test paper..  Be sure to put your NAME and PID number in the appropriate place on the top of this page and be sure to SIGN your name as well.  Put your name on each of the other pages. Show your work in the space provided.  You may use the reverse side of the page for calculations if you need to.

(1)
Sound travels at approximately 1120 feet per second. If you are watching a storm and observe that the lightening strike is seen about 7 seconds before it is heard, how far away from the strike are you (in feet)?

Distance = velocity x time = 1120 (ft/sec) x 7 (sec) =7840 ft
ANS ____7840 ft____________

(2)
One mile is the same as 5280 feet.  Express the answer in question (1) in miles.

One mile = 5280 ft.  7840 ft = 7840 ft x (1 mile/7840 ft) = 1.48 miles
ANS _________1.48 miles____

(3)
If a tree falls in a forest and there is nobody present to hear it, there is no sound.  

True since it is the human brain that creates what we call sound.
ANS _(T,F)_________T________

(4)
A driver goes from Tampa to Orlando, a distance of 70 miles, in an hour and a half.  What was his average speed in feet per second?  (1 mile = 5280 ft, 1 hour = 60 min., 1 min = 60 sec.)  Remember to keep multiplying by “1” and let the units cancel.
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ANS ___________6.8 ft/sec__

(5)
On the planet Mongo, gravity is 60 meters per second squared.  If a 10 km mass is dropped from a height of 2 meters, how long does it take to hit the ground?
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ANS _______0.026 sec_______

(6)
What is the answer to (5) if the mass is doubled?

Mass is not in the equation so it doesn’t change the answer.
ANS _______same___________

(7)
Returning to the real planet Earth, assuming it is still there, a small rock and a violin are dropped from a 500 foot tower.

a) The violin will hit the ground first.

b) The rock will hit the ground first.

c) Both objects will hit the ground first.

d) The rock will probably hit the ground first.

Because there is air resistance, the rock will hit the ground first (d).  If you answered (c) you got half credit.
ANS __________(d)__________

(8)
Galileo’s most important contribution to science was

a) There are things that one can do in church that can contribute to science.

b) He found that objects fall from the same height in approximately the same time.

c) He used the scientific method to measure his observations and mathematically model them.

d) He observed that the time it takes a pendulum to go through one swing is roughly independent of the amplitude of the swing.

All of these selections are true but the most important one was (c).

ANS ____________(c)________
(9)
Imagine an object at rest. Which of the following statements is the most accurate?

a) The object is in equilibrium.

b) The object could be accelerating.

c) The net force acting on the object is zero.

d) All of the above statements are true.

(b)  is the answer I was looking for.  Credit was given for  (a), (c), and (d).  Next time I will phrase it better!
ANS ________whtever________

(10)
A man is traveling at a speed of 800 feet per second and increases his speed to 1000 feet per second in a time of 20 seconds.  What is his acceleration?
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Most people screwed up the units but I think we ignored that error.
ANS ______10 ft/sec2_______

(11)
The second is defined as

a) The time that it takes a standard pendulum to go through one complete cycle of motion.

b) A certain fraction of the length of a day.

c) The time it takes some obscure atomic process to occur.

d) 1/60th of a minute.

We discussed this in class.
ANS _________(c)___________
(12)
A 10 kg mass is attached to a 3 meter rope to form a pendulum.  The owner of the pendulum wants to double the period (time to go through a complete cycle).  To do this, he changes the mass to:

a) 5 kg.

b) 20 kg.

c) 40 kg.

d) None of the above.

The period depends on the length of the rope and “g” only.
ANS _________(d)___________
(13)
The speed of sound increases by 1.1 feet/second for every increase of 1 degree F. in temperature.  If the temperature of the air increases by 15 degrees F., by how much does the speed of sound increase?

15 deg x 1.1 (t/sec)/deg = 16.6 ft/sec
ANS _______16.6 ft/sec ________________

(14)
The brain senses sound because

a) The ear channels the sound waves into the brain.

b) The ear converts the force on the tympanic membrane into an electrical signal that is interpreted by the brain.

c) The ear focuses the sound into the head where the brain is compressed and produces a change in blood pressure that allows the sound to be understood.

This was meant to be a give-away!
ANS ___________(b)_________
Remember “Supe”?  Well, Supe has arrived at the scene.  Lois is falling at a speed of 50 meters per second.  Supe catches her over a distance of about one meter. Lois is a bit chunky with a mass of 300 Kg.

(15)
Suppose that Supe catches Lois and slows her down in one second. What acceleration is Lois subjected to?

a) 50 m/s

b) 50 m/s2
c) 5  m/s2
d) 9.8 m/s2
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ANS ______50 m/s2__________

(16)
Using your answer to the previous question, what FORCE does Supe use to stop Lois’s fall?
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ANS _____15,000 Newtons____

(17)
Imagine a cube filled with air at the normal air pressure of 14.7 lbs per square inch (psi). The cube is in orbit in empty space.  The cube has a volume of 1 cubic foot.  What is the net force on one of the faces of the cube?

a) 2117 pounds

b) 14.7 pounds

c) 1 standard Newton

d) None of the above.
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ANS ______2117lbs  (a)
NEWTON’S LAWS WERE STATED BOTH IN THE LECTURE AND IN THE TEXTBOOK.  IF YOU GOT SOME OF THESE BUT ASSOCIATED THEM WITH THE WRONG NUMBER YOU SHOULD GET PARTIAL CREDIT.  SEE ME TO GET IT.
(18)
State Newton’s First Law


__________________________________________________________________
__________________________________________________________________


__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

(19)
State Newton’s Second Law (in words)


__________________________________________________________________
__________________________________________________________________


__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

(20)
State Newton’s Third Law


__________________________________________________________________
__________________________________________________________________


__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

(21)
A woman gets into an elevator and stands on a scale. The elevator starts to accelerate upwards.  Which of the following statements is correct? 

a) The woman’s weight increases.

b) The scale seems to indicate that the woman’s mass is higher than it really is.

c) The force indicated on the scale will be greater than the woman’s weight.

d) None of the above statements are true.

DRAW A FREE BODY DIAGRAM OR TAKE A LOOK AT THE LECTURE NOTES FOR THIS ONE.
ANS _______(C)_____________
(22)
When you throw a tennis ball against a wall it bounces back

a) because of its elasticity,

b) because it can’t go forward, so it goes back.

c) because when it pushes on the wall, the wall pushes back on it resulting in the reversal of its speed.

d) because of Newton’s first law.

WE TALKED A LOT ABOUT THIS ONE IN CLASS WHEN WE THREW THE TENNIS BALLS AGAINST THE BOARD AND EVEN MEASURED THE FORCE.
ANS _______(C)____________
(23)
Consider the following weather map:

The isobars shown in the diagram are equally spaced in terms of what the actual atmospheric pressure is in that region. In which of the regions A, B or C would the wind be thought to be the strongest?

Where the equal pressure lines (isobars) are closest together .

ANS _______(b)____________
(24)
Why is the ability to measure time important to music?

________________________________________________________________________

________________________________________________________________________

Correct Tempo________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________________________________________________________________________________

(25) You are in a concert hall and you hear the drum sound twice when you know it was played only once.  The second sound was much softer than the first.  How might this be explained (briefly)?

Sound can reflect off of the walls or ceiling.  The original sound and the reflected sound (echo) reach the ear at different times because they travel different distances.  In the real world, the sound generated by the drum takes a while to finish so the overlap will not be as noticeable. 
A
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