Physics 10164 - Summer 2017 Exam #2

Partial credit will be given provided you show all work and are
Points will be deducted

solving parts of the problem correctly
if you don’t show your work even if you get the right answer.

1 r
Clearly indicate vour answer with a circle or a box and remember
to include correct units and significant figures.

(35 pts) Two long straight wires pass through the x-axis as
2.4 A, directed into the page

1.
shown and carry currents of I

and Is = 2.8 A out of the page.
Find the magnitude and direction of the resulting magnetic

a) i
field at point P along the y-axis.
Find the magnitude and direction of the magnetic force on a

b) i
+7.2 pC charge moving through peoint P in a direction into the
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2. (35 pts) 1In the figure below, we are looking along the axis
of a 3500-turn, 78-cm long solenoid with radius 3.8 cm. There
is a 1.3 Amp current in the solenoid flowing in a clockwise
direction. 1Inside the solenoid is a single-turn square loop,
3.4 cm on a side oriented with its plane perpendicular to the
axis of the solenoid.

Assume that the current in the solenoid increases to 3.1 Amps in
a time interval of 0.065 sec.
?Cs © 3.5 )2

a) What is the initial direction of the flux in the square
loop?

b} Is the flux in the square loop increasing or decreasing?
c) In what direction is the induced magnetic field in the loop?

d) What is the magnitude and direction of the induced current
in the square loop during this time interval?
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#3. (30 pts) An AC source operates at a frequency of 60.0 Hz
with an rms voltage of 120 Volts. It is connected in series
with a 44 Ohm resistor and an unknown inductor. The rms current
in the circuit is measured to be 0.89 Amps.

a) What is the value of the inductance?

b) What is the maximum value of the voltage drop across the
resistor?

c) What is the maximum value of the voltage drop across the
inductor?

d) When the current is equal to zero in the circuit, what is
the voltage drop across (i) the resistor, (ii) the inductor, and
(iii) the power source? Briefly explain and/or mathematically
justify each of your three answers.
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