Fundamentals of Electricity
Fall 2016
Assignment #7
You have to provide the detailed solution for each problem
AND fill the answer table on last page

Problem 1:

A 20 cm long conductor is moving upward between the poles of a magnet as
shown in the following Figure. The pole faces are 8.5 cm? on each side and the
flux is 1.24 mWb. The motion produces an induced voltage across the conductor
of 44 mV. What is the speed of the conductor?
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When a conductor 15 moved in a magnetic field, the induced voltage 15 given by the
formula,

Vou = B, Iv
Where,
8, 15 the magnetic flux density that 1s perpendicular to the mowving conductor 1n teslas,

and v 1s the velocity or sﬁr&ed of the conductor 1n m/fs
The flux density 1s given by,

R ¢

.'.L:—

A
1.24x107 Wb

(8 5%107 m’):l

=0.172 Wb/m? or tesla




Although the conductor 15 20 cm long, only 8.5 cm 15 in the magnetic field Thus the
value of /=8B 5cm.

By substituting the known walues in the induced woltage formula, we obtain the
following:

(44x107 V) = (0.172)(8.5x107 m)v

L 44x10”V
(0.172)(8.5%107 m)
v=301mis

Thus the speed of the conductor 1s,
v=301m/s)




Problem 2:

Determine the rms voltage across R3 in the following figure.
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We can find the rms current going through the loop by finding the cun
one of the resistors since it 15 a series circuit. So by applying Ohm's L

{=366mA

Againby applying Ohm’s Law on &, , we get
Ve = IR

=(5.66 mA)(560 (2)
V=317V

By applying Ewrchhoff s voltage law to the above circuat, we get
=V, V=11,
=21.21V-566V-5V-317V
V=738V
Therefore rms woltage across Ry1s given by
|F""3 =738V




Problem 3: R
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From this figure and given the following general N 1.2 kO
t R

formulai = I + (I; — Iz)e =, define I;, I, 7,and i 12V = L) 10mH

at 20 ps.
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Problem 4:

7 o
From this figure and given the following general +| - -
_t 1o0v=——/—
formulav = Vi + (V; — Vp)e =, define V;, Vg, 1, =T 224uF 10kQ
and v at 45 ms.
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Problem 5: Rs
MW\

Using Thevenin's theorem, find the iy B3k A
voltage across R4 "—m! * 1
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ANSWERS

Problem 1 Speed 3.01 m/s
Problem 2 Vrms 7.38V
Problem 3 Ii= 0A
IF: 10 mA
— 8.3 ps
i1(20us)=
(20ps)= |,
Problem 4 I/iz 10V
VF— ov
T= 22 ms
v(45ms)=
( ) 1.3V
Problem 5 V4 = 11.70r11.8V




