

PHYSICS 251: TEST 4     4/28/10    
 Dr. Varriano     



NAME:_____________________________PRIVATE 
Do all 7 problems.  Show all of your work in the space provided to receive partial credit.  You may use additional sheets of paper if necessary.  Put your final answer to each question on the line provided unless instructed otherwise.  

___________________________________________________________________________
1. [20 pts]

A coil with an inductance of 0.03 H is connected in series to a dc battery and a switch.  The battery voltage difference is 3 V.  The switch is closed at t=0.

(a) If it takes 1millisecond for the current to reach 40% of its final value, find the resistance of the coil.

 15 (
(b) Sketch the behavior of the current for times t>0 on the axes. 


(c) How many amps flow through the circuit once the current has stabilized?

 0.2 A
(d) How many millijoules of energy does the magnetic field of the coil store once the current has stabilized?

 0.6 mJ
(e) The coil has a radius of r and a length of l.  It is wrapped around air.  It can be approximated as a long solenoid.  Write an expression below that will give the number of turns in the coil.  The expression can only use the symbols r,  l, the inductance L, and the permeability (o.
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(f) After the current has stabilized, the switch is then opened.  Complete the following sentences by circling the correct choices.


“The energy stored by the inductor will (      increase     /     decrease    /      remain the same     ).”

“The inductance of the inductor will (      increase     /     decrease     /      remain the same     ).”

2. [16 pts]

You build an RLC series circuit with a 10 ( resistor, a capacitor, and a 1.74 (H inductor.  The circuit is used in a simple radio tuner.

(a) The radio is tuned to 94.1 MHz, i.e., the resonant frequency is 94.1 MHz.  Find the capacitance of the capacitor.
 1.64 pF 

(b) What is the impedance of the circuit at this resonant frequency?

  10 (
(c) Is the impedance of the circuit at a neighboring frequency of 98.1 MHz larger than, smaller than, or equal to the impedance in (b)?









 _larger
(d) Is the power delivered to the circuit at a neighboring frequency of 98.1 MHz larger than, smaller than, or equal to the power delivered at the frequency in (a)?









 smaller
(e) Suppose you wanted to tune in the signal at 98.1 MHz and could only make one adjustment to the circuit.  Which of the following could you do?  (Circle the number(s) before the correct answer(s).  There may be more than one correct answer.)

1.  Decrease the resistance.
2.  Increase the resistance.
3.  Decrease the capacitance.
4.  Increase the capacitance.
5.  Decrease the inductance.
6.  Increase the inductance.
3. [10 pts]

The bench outlets in lab supply ac power with an rms voltage of 120 V at a frequency of 60 Hz.  The transformer in the power supply you used in lab to heat the filament in the e/m tube stepped down the rms voltage to about 6 V.  The hot filament drew about 0.75 amps of current.

(a) Which coil in the transformer has more turns, the primary (connected to the bench outlet) or the secondary (connected to the filament)?

_primary
(b) Find the ratio of the number of turns in the secondary to the number of turns in the primary coil.

 _3:60
(c) Assuming that the power efficiency of the transformer is 95%, find the current coming from the bench outlet when the filament is hot.

  40 mA
4. [12 pts]

A siren emits a sound wave with a frequency of 600 Hz uniformly in all directions with a constant average power of 4000 W.  Sound travels at 343 m/s in air.

(a) What is the wavelength of this sound wave?

_0.57 m
(b) If you approximate the siren as a point source, how close must you be so that the sound volume is at the threshold of pain?

 _17.8 m
5. [18 pts]
A harmonic wave travels along a string with a wavelength of 90 cm.  A particular point on the string oscillates up and down 120 times per second and has a maximum displacement of 3 mm.

(a) How fast does this wave travel?







 _108 m/s
(b) The string has a linear density of 500 milligrams per meter. What is the tension in the string in Newtons?

 _5.8 N
(c) The wave can be described by a function of the form 
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.   Find the following values.  Include UNITS.   
A =_3 mm          k = 6.98 rad/m          =   240( rad/s
(d) Does the wave travel to the right (toward increasing x) or to the left (toward decreasing x) along the string?        left
(e) Is the point on the string located at x = 0 moving upwards or downwards at t = 0?                                                  Neither! (vy = 0)          

6. [10 pts]
You are 5 m from a sound source that can be modeled as a point source.  The sound level is 76 dB.  You walk to a point that is 15 m from the source. Find the new sound level and intensity of the sound wave.

     Sound Level    66.5 dB
Intensity   4.42 (W/m2
7. [14 pts]

A train is not moving and blows its whistle at a frequency of 300 Hz.  You are driving westward at a constant speed.

(a) You hear the whistle at 280 Hz.  Are you driving towards or away from the train?                                                  away
(b) How fast are you driving your car?

 22.9 m/s = 51 mph
(c) Is the wavelength of the sound that you hear longer than, shorter than, or the same length as the wavelength emitted by the whistle?

   longer
(d) The train begins to move and you hear the whistle shift up in frequency from the 280 Hz.  In which direction must the train be moving? (Circle the one correct choice.)


eastward          westward          cannot determine

(e) Eventually, you hear the whistle at 300 Hz.  How fast must the train be moving now?






 Same speed as you
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Review!
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