
Problem 1: (5 points)

Write Maxwell’s equations in the integral form.
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Problem 2: (13 points)

Two charges, +Q and —2Q, are separated by a distance d. Calculate x andy components of the electric
field at point P which is a distance b above the negative charge.
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Problem 3: (18 points)

A capacitor with capacitance C is charging by a battery V through a resistor R. The switch is closed at
t=O. The self-inductance of the circuit can be ignored.

a) Find the charge on the capacitor as a function of time.
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b) Find the current i into the plates and the displacement current. Calculate the displacement current
through the flux of the electric field. Area of the plates is A.
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Problem 4: (18 points)

a) A non-uniform, but spherically symmetric, distribution of charge has a charge density p(r)
given as follows:

p(r)=p0(l—4rI3R) for rR

p(r)=O for rR

where p0 is a positive constant. Find the electric field everywhere.
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b) Consider a parallel plate capacitor with area A and distance d between the plates. Find,9
capacitance of the system.
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Problem 5: (18 points)

a) In the circuit below the switch has been closed for a long time so that steady state has
been reached. Find the currents through resistors R1 and R2 and the charges on the
capacitors.
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b) If at 1=0 the switch is opened, what differential equation can be solved to find Q, the charge on
the capacitor C1, as a function of time? (Assume that L includes the self-inductance). Derive the
equation (show your work). Do not solve the equation.
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Problem 6: (18 points)
A constant current i0 flows in the long wire, in the direction shown. A loop with resistance R has
dimensions shown in the figure at time tO. At that instant someone starts expanding the loop by
pulling it as shown, so that width a is increasing at a constant speed v, a(t)—a0+vt, a0 is a given
constant, whereas height b stays constant.
a) Find the magnitude and direction of the current induced in the loop if self-inductance can be
ignored. a 4 .
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d) Find the magnitude and direction of the current induced in the loop if the ioop is moving up at
constant speed v instead of expanding to the right. (You can ignore the self inductance).
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in the ioop ifb) Derive the equation that can be solved to find the magnitude of the current induced
self-inductance of the loop is L. Do not solve the equation.

QLf J t64t



Problem 7: (15 points)

A very long straight wire has a ioop of radius R in the middle. Current i flows down the straight
part of the wire, and then around the ioop, and then down the rest of the straight part. Calculate the
magnetic field at the center of the loop.
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