PHYSICS 172







       WQ 2010



         Solutions to Homework #8


1. Giancoli Chapter 29, Problem 8


(a)
As the resistance is increased, the current in the outer loop will decrease.  Thus 
the flux through the inner loop, which is out of the page, will decrease.  To oppose this 
decrease, the induced current in the inner loop will produce a flux out of the page, so the 
direction of the induced current will be counterclockwise.

(b)
If the small loop is placed to the left, the flux through the small loop will be into the page 
and will decrease.  To oppose this decrease, the induced current in the inner loop will 
produce a flux into the page, so the direction of the induced current will be clockwise.
2. Giancoli Chapter 29, Problem 12

As the loop is pulled from the field, the flux through the loop decreases, causing an induced EMF whose magnitude is given by Eq. 29-3, 
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  Because the inward flux is decreasing, the induced flux will be into the page, so the induced current is clockwise, given by 
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.  Because this current in the left-hand side of the loop is in a downward magnetic field, there will be a magnetic force to the left.  To keep the rod moving, there must be an equal external force to the right, given by 
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3. Giancoli Chapter 29, Problem 16


The sinusoidal varying current in the power line creates a sinusoidal varying magnetic field encircling the power line, given by Eq. 28-1.  Using Eq. 29-1b we integrate this field over the area of the rectangle to determine the flux through it.  Differentiating the flux as in Eq. 29-2b gives the emf around the rectangle.  Finally, by setting the maximum emf equal to 170 V we can solve for the necessary length of the rectangle.
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This is unethical because the current in the rectangle creates a back emf in the initial wire.  This results in a power loss to the electric company, just as if the wire had been physically connected to the line.

4. Giancoli Chapter 29, Problem 20

The induced emf is given by Eq. 29-2a.  Since the field is uniform and is perpendicular to the area, the flux is simply the field times the area.
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Since the area changes at a constant rate, and the area has not shrunk to 0 at t = 2.00 s, the emf is the same for both times.

5. Giancoli Chapter 29, Problem 30

The emf is given by Eq. 29-3 as 
[image: image8.wmf].
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  The resistance of the conductor is given by Eq. 25-3.  The length in Eq. 25-3 is the length of resistive material.  Since the movable rod starts at the bottom of the U at time t = 0, in a time t it will have moved a distance vt.
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6. Giancoli Chapter 29, Problem 33
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(a)
As the rod moves through the magnetic field an emf will be 
built up
across the rod, but no current can flow.  Without the current, 
there is no force to oppose the motion of the rod, so yes, the rod 
travels at constant speed. 

(b)
We set the force on the moving rod, obtained in Example 29-8, 

equal to the mass times the acceleration of the rod.  We then write the acceleration as the derivative of the velocity, and by separation of variables we integrate the velocity to obtain an equation for the velocity as a function of time.
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The magnetic force is proportional to the velocity of the rod and opposes the motion.  This results in an exponentially decreasing velocity.
7. Giancoli Chapter 29, Problem 38

From Eq. 29-4, the peak voltage is 
[image: image11.wmf]peak
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.  Solve this for the rotation speed.
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8. Giancoli Chapter 29, Problem 48


(a)
Use Eqs. 29-5 and 29-6 to relate the voltage and current ratios.
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(b)
Because 
[image: image14.wmf]SP
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, this is a step-down transformer.

9. Giancoli Chapter 29, Problem 50


(a)
The current in the transmission lines can be found from Eq. 25-10a, and then the 
emf at the end of the lines can be calculated from Kirchhoff’s loop rule.
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(b)
The power loss in the lines is given by 
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10. Giancoli Chapter 29, Problem 53

       Without the transformers, we find the delivered current, which is the current in the

       transmission lines, from the delivered power, and the power lost in the transmission lines.
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Thus there must be 
[image: image19.wmf]85000W100346W185346W185kW
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 of power generated at the start of the process.

With the transformers, to deliver the same power at 120 V, the delivered current from the step-down transformer must still be 708.33 A.  Using the step-down transformer efficiency, we calculate the current in the transmission lines, and the loss in the transmission lines.
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The power to be delivered is 85000 W.  The power that must be delivered to the step-down transformer is 
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.  The power that must be present at the start of the transmission must be 
[image: image22.wmf]85859W1024W86883W

+=

 to compensate for the transmission line loss.  The power that must enter the transmission lines from the 99% efficient step-up transformer is 
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.  So the power saved is 
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11. Giancoli Chapter 29, Problem 54

We choose a circular path centered at the origin with radius 10 cm.  By symmetry the electric field is uniform along this path and is parallel to the path. We then use Eq. 29-8 to calculate the electric field at each point on this path.  From the electric field we calculate the force on the charged particle.
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Since the magnetic field points into the page and is decreasing, Lenz’s law tells us that an induced circular current centered at the origin would flow in the clockwise direction.  Therefore, the force on a positive charge along the positive x-axis would be down, or in the 
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 direction.
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