PHYSICS 172







       WQ 2010
Solutions to Homework #9


1. Giancoli Chapter 30, Problem 8

(a)
The number of turns can be found from the inductance of a solenoid, which is 
derived in Example 30-3.
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(b)
Apply the same equation again, solving for the number of turns.
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2. Giancoli Chapter 30, Problem 14

(a)
When connected in series the voltage drops across each inductor will add, while 
the currents in each inductor are the same.


[image: image3.wmf](

)

121212eqeq12

    

dIdIdIdI

LLLLLLLL

dtdtdtdt

=+=--=-+=-®=+

eee



(b)
When connected in parallel the currents in each inductor add to the equivalent 
current, while the voltage drop across each inductor is the same as the equivalent voltage 
drop.
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Therefore, inductors in series and parallel add the same as resistors in series and parallel.

3. Giancoli Chapter 30, Problem 20

The magnetic field between the cables is given in Example 30-5.  Since the magnetic field only depends on radius, we use Eq. 30-7 for the energy density in the differential volume 
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 and integrate over the radius between the two cables.
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4. Giancoli Chapter 30, Problem 26

(a)
At the moment the switch is closed, no current will flow through the inductor.  
Therefore, the resistors R1 and R2 can be treated as in series.
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(b)
A long time after the switch is closed, there is no voltage drop across the inductor so resistors R2 and R3 can be treated as parallel resistors in series with R1.
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(c)
Just after the switch is opened the current through the inductor continues with the same magnitude and direction.  With the open switch, no current can flow through the branch with the switch.  Therefore the current through R2 must be equal to the current through R3, but in the opposite direction.
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(d)
After a long time, with no voltage source, the energy in the inductor will dissipate and no current will flow through any of the branches.


[image: image10.wmf]123

0

III

===


5. Giancoli Chapter 30, Problem 28


The steady state current is the voltage divided by the resistance while the time constant is the inductance divided by the resistance, Eq. 30-10.   To cut the time constant in half, we must double the resistance.  If the resistance is doubled, we must double the voltage to keep the steady state current constant.
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6. Giancoli Chapter 30, Problem 34


(a)
We calculate the resonant frequency using Eq. 30-14.
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(b)
As shown in Eq. 30-15, we set the peak current equal to the maximum charge (from Eq. 24-1) multiplied by the angular frequency.
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(c)
We use Eq. 30-6 to calculate the maximum energy stored in the inductor.
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7. Giancoli Chapter 30, Problem 36
        Since the circuit loses 3.5% of its energy per cycle, it is an underdamped oscillation.   We use  Eq. 24-5 for the energy with the charge as a function of time given by Eq. 30-19.  Setting the change in energy equal to 3.5% and using Eq. 30-18 to determine the period, we solve for the resistance.
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8. Giancoli Chapter 30, Problem 46

(a) Since the resistor and capacitor are in parallel, they will have the same voltage 
drop across them.  We use Ohm’s law to determine the current through the resistor and 
Eq. 30-25 to determine the current across the capacitor.  The total current is the sum of 
the currents across each element.


[image: image16.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

6

6

  ;  2

490 260 Hz0.3510 F

22

221

490 260 Hz0.3510 F1

             0.06076.1%

RC

C

C

RC

VV

IIVfC

RX

VfCRfC

I

IIVfCVRRfC

p

p

pp

pp

p

-

-

===

W´

===

+++

W´+

=»



(b)
We repeat part (a) with a frequency of 60,000 Hz.
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9. Giancoli Chapter 30, Problem 54
The total impedance is given by Eq. 30-28a.
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The phase angle is given by Eq. 30-29a.
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The voltage is lagging the current, or the current is leading the voltage.  

The rms current is given by Eq. 30-27.
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10. Giancoli Chapter 30, Problem 64

(a) We find the capacitance from the resonant frequency, Eq. 30-32.
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(b)
At resonance the impedance is the resistance, so the current is given by Ohm’s 
law.
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