Name & CWID

PHi126 Exam 11

Instructions
1. Solve three of the six problems below. All problems have equal weight.

2. Clearly mark your which problems you have chosen using the tick box.

3. You are allowed 1 sheet of standard g.sx111in paper and a calculator.

P !

o 1. Find the magnetic field at point P for the steady current configuration above.

A

Y

o 2. Find the magnetic field at point P for the steady current configuration above, in which a long wire is

bent into a hairpin shape. The point P lies at the center of the half-circle.

B

o 3. In the circuit above, all five resistors have the same value, 100 QQ, and each battery has a rated voltage
of 1.5V and no internal resistance. Find the open-circuit voltage and the short-circuit current for the

terminals A, B. Then find the Thevenin equivalent circuit (i.e., the ideal battery and resistor that could

replace this circuit between terminals A, B.)
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o 4. A wire carrying current I runs down the y axis and to the origin, thence out to infinity along the

positive x axis. Show that the magnetic field in the quadrant x>0, y >0 of the xy plane is given by

wol /1 1 X y
z = -+ -+ +
4t \x y y\/x2 +y2 X\/XQ +y2

5. In the circuit below, determine the current in each resistor and the voltage across the 200 Q resistor.

- 40V

6. You are given two batteries, one of 9V and internal resistance 0.50 Q, and another of 3V and internal
resistance 0.40 Q. How must these batteries be connected to give the largest possible current through an
external 0.30 Q resistor? What is this current?
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