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UNIVERSITY OF VICTORIA

EXAMINATIONS APRIL 1999

PHYSICS 216 S01

TO BE ANSWERED IN BOOKLETS

DURATION: 3 Hours








INSTRUCTOR: R. V. Kowalewski

STUDENTS MUST COUNT THE NUMBER OF PAGES IN THIS EXAMINATION PAPER BEFORE BEGINNING TO WRITE, AND REPORT ANY DISCREPANCY TO THE INVIGILATOR.

THE NUMBER OF PAGES IN THIS QUESTION PAPER IS INDICATED IN THE HEADER AT THE TOP OF EACH PAGE.

The examination will be graded out of 55 points.

Students are allowed to bring one formula sheet (one side of an 8½ x 11 page).

A calculator is allowed but unnecessary.

 (12 pts)  Question 1

Short answers (a-e are 1 point each, f, g are 2 points each, h is 3 points):

(a) The magnetic flux through any closed surface (i.e. a surface that completely encloses a volume) is zero. (True or False?)

(b) What is the charge carried by one electron (in MKS units)?

(c) Is the force between two parallel current-carrying wires attractive or repulsive if the currents flow in opposite directions?

(d) Does the revolution frequency of a charged particle in a magnetic field depend on the particle mass?

(e) What can be said about the average power dissipation in a purely capacitive AC circuit?

(f) Why is the electric field just above the surface of a conductor in electrostatics always oriented perpendicular to the surface?

(g) Describe how an alternating current can be generated.

(h) Draw and label a diagram illustrating how the Hall effect can be used to determine whether the charge carriers in a conductor are positive or negative.

(6 pts)  Question 2
The triangle shown at right is immersed in a uniform                      (
magnetic field B pointing into the page, and is rotating
around a vertical axis with angular velocity (.                                          (B
(a) Find the EMF generated around the triangle.              4h
(b) If the triangle is made of wire of resistivity ( and                                  D
cross-sectional area Aw, find the maximum current                                 C
in the loop when C and D are connected.                                  3h
(8 pts)  Question 3
                                                                                                                        ( P

A long, flat conductor is carrying a total current I,                                  h
distributed uniformly across its width. 
(a) How much current flows through a cross-section             dx
of size ( by dx?                                                           (
(b) Find the magnetic field dB (x and y components)                                       I
at point P (a distance h above the middle of                            2w                 y     z
the strip) due to the current flowing through                                           x
the filament of width dx at the left hand edge of 
the conductor.  Assume h >> ( and h >> dx and treat the filament as a wire.

(c) Find the total magnetic field at point P in terms of w, h, I and fundamental constants.  The following formulae may be useful:
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(6 pts)  Question 4
A conducting sheet of area A and mass m is held in place in the plane perpendicular to the earth’s gravitational acceleration g.  A second, identical sheet is placed a
small distance h below the first and is free to move.

(a) If a charge Q is placed on the upper plate and -Q on the lower plate, find Q such that the net force (gravity + electrical) on the lower plate is zero.  (Hint: what is the electric field due to the upper plate at the position of the lower plate?)

(b) Assuming this value of Q is on the plates, what happens when a dielectric material (with (>1) is introduced between the plates?

(6 pts)  Question 5
Which of the following sets of values would be a good choice for the RLC circuit shown if the circuit was to be used to tune in a radio station with a frequency f=99.0/2( MHz (i.e. we’re given Vinput = V0 cos(2(f t) and we want Voutput to be comparable to Vinput)?  Show your work if you want partial credit.

                                                                                                  C 
(a) R=10 (, C=1 pF, L=0.1 mH


(b) R=1 k(, C=1 pF, L=10 mH                                 Vinput          R         Voutput

(c) R=10 k(, C=0.1 pF, L=1 mH                                           L

(8 pts)  Question 6
A magnetic material of susceptibility (m is formed into the shape of a toroid and wrapped with N turns of wire.  The cross-section of the toroid is square (h x h) and the radius from the center of the toroid is r, with r >> h.

(a) What is the magnetic flux through a single winding if the wire carries current I?  (You may use the approximation that r>>h to simplify the calculation.)

(b) If the current in the wire is changing as a function of time (I=I(t)), what is the magnitude of the induced EMF between the incoming and outgoing wire?

(c) What mechanism other than the resistance of the wire might cause power to be dissipated if an alternating current was flowing through the wire? (Hint: what happens in a magnetic material when the direction of the external field is reversed?)


                                                        (the windings continue…)

                                                                                         h

                                                                                                       h

                                                                          r

(9 pts)  Question 7
(a) Use Gauss’s law to prove that the electric field within a spherical charge distribution with uniform charge density ( has magnitude E = (r / (3 (0 ).

(b) Assuming the charge distribution in (a) is present in an insulating sphere of outer radius b, calculate the E field at point P in the diagram shown (note the presence of point charge q).

(c) The insulating sphere from (b) is replaced with a hollow conducting spherical shell carrying the same total charge.  Draw a diagram showing how the charges are distributed on the sphere and indicating the electric field lines.

(d) What is the value of the electric field at point P inside the hollow conducting sphere?


                                 b         P                                  q (point charge)

                                          a

                                                            c

















































_985605991.unknown

_985606425.unknown

