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TEST 02 – Magnetic Fields, etc
Show ALL work.  All work must be done on these test sheets.  There is no way for you to receive credit for work that is not explicitly written down. 
Problems will have partial credit.  Show all work.  Style, neatness, organization, and arrangement are important.  Problems will be graded based on whether pictures, coordinate systems, free body diagrams, and basic equations are present.  Problems must be started from the fundamental concepts.  Problems are graded on the process and not the final numerical answer.  Do not do calculations in your head (unless you plan on turning it in too).

Multiple choice questions may have partial credit too.  Show work for them if at all possible.

The standard SP212 equation sheet is provided.


1.
Magnetic field lines inside the solenoid shown are:
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A)
clockwise circles as one looks down the axis from the top of the page 

B)
counterclockwise circles as one looks down the axis from the top of the page 

C)
toward the top of the page 

D)
toward the bottom of the page 

E)
in no direction since B = 0 
2.
    In the figure below, the current element I dl, the point P, and the three vectors (1, 2, 3) are all in the plane of the page. The direction of dB, due to this current element, at the point P is:
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A)
in the direction marked "1" 

B)
in the direction marked "2" 

C)
in the direction marked "3" 

D)
out of the page 

E)
into the page 

3.
Four long straight wires carry equal currents into the page as shown. The magnetic force exerted on wire F is:
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A)
 north 



C)   south 


B)
  east 



D)   west 





E)   zero 

4.
Which graph is the “closest representation” the magnitude of the magnetic field outside an infinitely long straight current-carrying wire as a function of the distance r from the wire?
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A)
I 

B)
II 

C)
III 

D)
IV 

E)
V 
5.
The ‘closest representation’ answer in the previous question is not quite correct. Why?
6.
Two long straight current-carrying parallel wires cross the x axis and carry currents I and 3I in the same direction, as shown. At what value of x is the net magnetic field zero?
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A)
7 

B)
5 

C)
3 

D)
1 

E)
0 

7.
The magnitude of the magnetic field at point P, at the center of the semicircle shown, is given by:
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A)
0i/4R

B)
0i/4R 

C)
0/2R

D)
0i/2R 

E)
0/R2

8.
The circuit shown is in a uniform magnetic field that is into the page and is decreasing in magnitude at the rate 150 T/s. The resistor is 10 .  The current in the circuit (in amperes) is:
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A)
0.18 

B)
0.22 

C)
0.40 

D)
0.62 

E)
none of these 

9.
A single loop of wire with a radius of 7.5 cm rotates about a diameter in a uniform magnetic field of 1.6 T. To produce a maximum emf of 1.0 V, it should rotate at: 

A)
0 

B)
2.7 rad/s 

C)
5.6 rad/s 

D)
35 rad/s 

E)
71 rad/s 
	10.
	An inductance L, resistance R, and ideal battery of emf  are wired in series. A switch in the circuit is closed at time 0, at which time the current is zero. At any later time t the current i is given by: 

	A)
	(/R)(1 – e–Lt/R) 

	B)
	(/R)e–Lt/R 

	C)
	(/R)(1 + e–Rt/L) 

	D)
	(/R)e–Rt/L 

	E)
	(/R)(1 – e–Rt/L) 

	

	11.
	An inductance L, resistance R, and ideal battery of emf  are wired in series. A switch in the circuit is closed at time 0, at which time the current is zero. At any later time t the emf of the inductor is given by: 

	A)
	(1 – e–Lt/R) 

	B)
	e–Lt/R 

	C)
	(1 + e–Rt/L) 

	D)
	e–Rt/L 

	E)
	(1 – e–Rt/L) 




	12.
	The primary of an ideal transformer has 100 turns and the secondary has 600 turns. Then: 

	A)
	the power in the primary circuit is less than that in the secondary circuit 

	B)
	the currents in the two circuits are the same 

	C)
	the voltages in the two circuits are the same 

	D)
	the primary current is six times the secondary current 

	E)
	the frequency in the secondary circuit is six times that in the primary circuit 


13.   For the situations described in the figures below, indicate the direction of the induced current through the resistor.  If there is no induced current, state so.
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Chapter 31-1
An oscillating LC circuit consists of a 75 mH inductor and a 3.6 F capacitor.  If the maximum charge on the capacitor is 2.90 C, what are

(a) the total energy in the circuit and

(b) the maximum current?

Chapter 30-29  In Fig 30-50, a metal rod is forced to move with constant velocity along two parallel rails, connected with a strip of metal at one end.  A magnetic field of magnitude B=0.35 T points out of the page.
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(a)  If the rails are separated by L=25 cm and the speed of the rod is 55 cm/s, what emf is generated?

(b)  If the rod has a resistance of 18  and the rails and connector have negligible resistance, what is the current in the rod?

(c)  At what rate is energy being transferred?

Chapter 29-43  Figure 29-66 shows a cross section across a diameter of a long cylindrical conductor of radius a=2 cm carrying a uniform current 170 A.  What is the magnitude of the magnetic field at a radial distance
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(a) 0 cm
(b) 1 cm
(c) 2 cm
(d) 4 cm.
Chapter 28-41  A 13 g wire of length L=62 cm is suspended by a pair of flexible leads in a uniform magnetic field of magnitude 0.44 T (Fig 28-40).
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What are the magnitude and direction of the current required to remove the tension in the supporting leads?

     Years ago, it was possible to steal electricity from power companies using an application of Faraday's law.  Shown below is the power cable running through your yard.  The power poles are separated by 30 meters.  The power line is 10 meters above the surface of the ground.  There is a current I in the power line.


 EMBED Word.Picture.8  


Grandpa has strung loops of wire on the middle poles and the wires lead to his house.  The bottom of the loop rests on the ground and the top of the loop is 0.5 meter from the power line.  There are 50 turns in the loops.

a)  Calculate an expression for the total magnetic flux through the loops.

b)  The current in the wire is actually sinusoidal  I =  Imax  sin t , with a frequency of f  = 60 Hz (=376 rad/sec) and Imax = 500 Amps.    Calculate the induced Emf in the loops.
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