
Rombes Physics 1C: Midterm 2 PROBLEM 1

You must show your work to receive credit. An answer written down with no work will receive no
credit.

On this entire exam, you may use without proof any expression for impedence and/or phase

angle derived in class or the book.

Problem 1

30 points

Consider an electromagnetic wave in vacuum whose magnetic field is measured to be

~B = B0 cos((↵x� �t)2)ẑ,

where ↵ and � are constants such that �/↵ = c. The wavelength of the wave is � = 2⇡/↵, and its period is
T = 2⇡/�.

(a): 15 pts

Find the electric field of this EM wave.
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Rombes Physics 1C: Midterm 2 PROBLEM 1

You must show your work to receive credit. An answer written down with no work will receive no
credit.

(b): 15 pts

Find the intensity of this EM wave, in terms of B0, c,↵,�, µ0, x, and/or ✏0. You need not evaluate any
integrals you find.
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Rombes Physics 1C: Midterm 2 PROBLEM 2

You must show your work to receive credit. An answer written down with no work will receive no
credit.

Problem 2

30 points

Consider a square loop of wire of side length d centered at the origin. Attached in series in the wire
are a resistor R and an inductor L. Initially the square lies in the xy plane; the loop begins to rotate with
constant speed around the y axis with angular frequency !. There is a constant, uniform magnetic field
~B = Bẑ everywhere.

(a): 15 pts

Calculate the magnitude (not amplitude!) of the emf in the loop of wire as a function of time.
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You must show your work to receive credit. An answer written down with no work will receive no
credit.

(b): 15 pts

Calculate the amplitude of the current induced in the loop.
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Rombes Physics 1C: Midterm 2 PROBLEM 3

Problem 3

25 points

Consider an LRC series circuit driven by a source supplying the emf

v(t) = ↵

Z 1

0
e�!/!0 cos(!t)d!,

where !0 and ↵ are constants. Find the current that flows in the circuit, in terms of t, ↵, !0, L, R, and/or
C. Explain your reasoning. You need not evaluate any integrals you encounter.
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Rombes Physics 1C: Midterm 2 PROBLEM 4

You must show your work to receive credit. An answer written down with no work will receive no
credit.

Problem 4

15 points

Consider an LRC series circuit driven by a source of emf with angular frequency ! = 1/
p
LC. You measure

the amplitude of the charge on the capacitor to be Q. Calculate the amplitude of the source emf, as a
function of L, R, C, and/or Q.
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