	Friday March 04, 2005
	Physics 220/250
	Practice Test 1 for test #2



(1) 

Consider the following circuit:
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With the assumed direction of the currents as shown. Provide the Kirchoff’s laws equations for the following:

(a) loop aegba: 

(b) loop bcdgb:

(c) Junction f:

Assuming that you wrote your equations properly in (a,b,c) then for the following values: R1=1, R2=2, R3=3,V1=10,V2=20,V3=30 you would obtain the following currents:

I1=50/11:I2=-80/11:I3=130/11
(d) what does the solution for I2 mean?

(e) Find the potential drops across each resistor for this solution (don’t forget units).

(f) Find the total power expended in the circuit.

(2) Suppose two (exceedingly stiff) parallel wires have a total length of 10 m (this is long by assumption) and are separated from each other by a distance of 0.5 m. The two wires are running parallel to the z-axis. In wire 1 a current of 3A is in the +z direction. 

(a) What is the magnitude and direction of the current that is in the second wire in order to produce a total attractive force between the two wires of 0.1N?

(b) What is the magnitude and direction of the magnetic field half way between the two wires? Be sure to use correct units.
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(3) A solenoid has a total length W and a cross sectional area A and has a total of N turns. If a current I is injected into the coil, do the following (ignoring end effects):

(a) Showing details, use Ampere’s law to find the magnetic field near the (interior) center of the solenoid.

(This is a symbolic solution) in terms of a constant, n and I.

(b) Find the inductance of the solenoid in terms of a constant, n, A and W.

(c) Suppose a solenoid coil has a length of 0.1 m and has a total of 10000 turns. The solenoid has a cross sectional area of 0.05 m2 and the current injected into the solenoid is 1A. Provide a numerical answer to (a) and (b) together with SI units.

(d) Find the magnetic energy density inside the solenoid when the values are those given in (c).

(e) Find the total work required to establish the current in (c) in this solenoid.

(4) Suppose a coil has an area A. The coil is instantaneously in a magnetic field B which is uniform. The coil has a current I injected into it. 

(a) Find the magnetic moment of the coil if the maximum torque on the current loop is (
 (b) Suppose that the coil is oriented in such a way so that the torque is at a minimum and the current to the coil is switched off. After letting things settle down, the magnetic field is then switched off also. What is the emf generated in the coil if the magnetic field fell to 0 in a time t?

 (c) Suppose 
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and t=10s.Provide numerical answer for (b) and (c) with correct units. 
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