PI’Oblem 1 <J {\) /

altt;\rsnzz:t?r:vciffl:;zcai engltneei for a given power company, you are assigned the project of designing a commercial
it .g Il?;a or based on a rectangular loop of N.turns, each of length a = 2 m and width b = 0.5 m,
e & 1N a uniform magnetic field B = 1 mT perpendicular to the axis of the rotation of the loop (see the

A) What should be the number of turns in such a generator if it is to be used in the US, where it has to supply
Emani— LTUEVEa f = 60 Hz. Here Enqq is the maximal magnitude of the produced emf.(The well-known value of
Erms =120 V in a commercial power supply (in the US) is the so-called root-mean-square value of £. It is connected
to gmaz by gma.z = \/5 grms-)

B) Find N if you have to design such a generator for Europe, where it has to supply Enar = 340 V at f =50 Hz.

C) How will the supplied emf £ vary with time in the both cases? Make a sketch.

D) How does the flux ®p through the loop depend on the time? Make a sketch.
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Solution of Problem 1
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/
[t figure it, is known that v = V cos(wt), where f = w/(2r) = 60 Hz,
20 V, R = 80.0 2, and the reactance of the capacitor is X¢o = 480 €.
capacitor is Vi = 360 V.

left figure: 1. What is the current amplitude [ in the circuit? 2. What is the impedance
circuit? 3. What two values can the reactance of the inductor have? For which of these two values is the
angular frequency less than the resonance angular frequency? Explain your answer. 4. Determine the average power

P dissipated in the circuit. 5. Determine the possible values of the phase angle ® of the current i = I cos(wt — ®) in
the circuit.
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Problem 2 %Lf £ 4 )

In the L - R - O series cireuit shown in the le
the voltage amplitude of the source is V = |
The voltage amplitude across the

For the circuit in the
Z of the

A student makes a connection between the points A nd B (right figure) through an inductor L = 1 H and measures
the current 7. He establishes that the current i differs from the one on the left figure, i.e., he measures different I and
. Can you find 6) what are the possible values of T and 7) of ® he measures?
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Solution of Problem 2
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Problem 3 - % y .

In the circuit shown in the figure £ =36.0 V, Ry = 50.0 Q, R = 150 Q and L = 4.00 H.

; tlhtlg::i{’};m:: thtlal switch S, and. the switch S, are left open. a) Find the values of the currents ip through Ry and

: Bt the potential differences v, and v., immediately after the switch S; is closed. b) Find the

expl'eSSlor.ls f?r io(t), i(t), vac(t) and ves(t) as a function of time ¢. c¢) With the switch S5 still open what will be the

valpis ¢ 'Lo,?z, Uap and vg, after S; has been closed for a very long time, so that the currents have reached their steady
/2 ues?

the currents have reached their steady values with S; closed and S> open, the switch Sz has been closed too.
at are ig, 4, Vg, and vy just after Sy is closed. ) What are ig, i, Vap and Uch @ long time after S is closed.
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Solution of Problem 3
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Problem 4 &7 ;

g y | ‘ | 2
C An airplane flying at a distance of 11.3 km from a radio transmitter receives a signal of intensity 7.83 pW/m?.
alculate

a) the amplitude of the electric field E, at the airplane due to this signal.

b) the maximum value of the magnetic field B, at the airplane. ‘ i

c) the total power radiated by the transmitter, assuming the transmitter to radiate uniformly in all directions.
d) what is the average value of the Poynting vector S and its direction at the airplane? Make a sketch.
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