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   Exam #1




   9 a.m.

Read these instructions carefully. Work rapidly.  Answers without units are incomplete.


Constants:
k= 9x109 N m2/C2

1p = 1 e = 1.6x10-19 C

I0 = 1 x 10-12 W/m2


vsound = 343 m/s

mp= 1.67x10-27 kg

me= 9.11x10-31 kg
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1.    A 0.6 kg object is attached to one end of a horizontal spring.  Its position as a function of time is shown.  From this plot, determine:
a)  The frequency, f, of the oscillation
b)  The spring constant of the spring
c)  The velocity of the object at t=2 sec
d)  
The maximum acceleration
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2.  A 400 g mass sits on a 2 m hill as shown.  It slides down the frictionless hill and sticks to the spring of spring constant 20 N/m.  
a)  How far will it compress the spring? 
b)  What is the equation of motion describing its movement?
c)  What is objects velocity on the spring at t=1.5 seconds after it hits?
3.  A stretched string fixed at each end is 8 m long and has a mass of 40 g.  The tension in the string is 49 N.
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a)  Determine the positions of the nodes and antinodes of the 3rd harmonic.
b)  What is the vibration frequency of this harmonic?
4.  Recently my niece had a birthday party, to which I was to take my daughter Abby.  When I got there, the decibel level of the screaming 6 year-olds already there was 110 dB.  
a)  With what intensity would my daughter have to start screaming so that when added to the others the sound level rises to 112 dB?
b)  Since the 112 dB level was more than I could stand, I doubled my distance away from the gaggle of screaming girls.  What was the sound level (dB) at my new position.  
5.
A loudspeaker in a parked car is producing sound whose frequency is 20,510 Hz.  The sound cannot be heard by a stationary observer because it is above our threshold (20,000 Hz).
When the car is moving, however, the sound can be heard by a person standing on the street.

a)  Is the car moving away from the person or towards the person? Why?

b)  With what minimum speed must the car be moving for the person to be able to hear the sound?
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For the arrangement of charges shown:
a)  What is the magnitude and direction of the electric field at point p?
b)  What would be the acceleration of a 4 gram mass with a charge of 10 µC if you placed it at point p and let it go
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7.
A small plastic ball of mass 6.5 g has a charge of 0.15 µC and is suspended from a string as shown in an electric field.  If the string makes an angle of 30o from the vertical, what must be the electric field strength?
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