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PHYS 102 Midterm Examination #1 (version E)

June 15, 2012
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Part | (Multiple choice questions. 1 mark each.)

1ic You are sitting a certain distance from a point charge, and you measure an

electric field of Eq. If the charge is doubled and your distance from the charge is also
doubled, what is the electric field strength now?

A) 2E0 ; B) 4E0 : C) Eo : D) Eo /4; E) Eolz.

2. What is the direction of the electric field at the

position of x? ® ® .
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3. The total flux of magnetic field through a closed surface:
A) is always positive.
B) is always negative.
C) is always zero.
D) depends on the field.
E) depends on the closed surface.

4. The lightbulbs in the circuits below

. . s -‘.‘I 1...,,”
are identical with the same LECA circuit
resistance R. Which circuit _@
consumes more power?
A) circuit |
B) circuit II Q) @& @

C) both the same
D) itdepends on R
E) itdependsonV

il
L

P

v v

5. Does a water molecule carry an electric dipole moment?
A) No, because the molecule is electrically neutral.
B) No, because the molecule is symmetrical and the net
dipole moment is zero.
C) Yes, because of the uneven distribution of electron Hf<@4 45°
density and the asymmetrical structure. —”
D) Can’t tell from the structure of the molecule.

E) It depends on the environment such as the existence
of an external field.
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Part Il (Full solution questions, 5 marks each. SHOW ALL WORK FOR FULL MARKS!)

6. A power station delivers 800 kW of power at 10,000 V to a factory through wires with
total resistance 4.0 Q. How much less power is wasted if the electricity is delivered at

80,000 V rather than 10,000V?
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7. An electric charge Q is distributed uniformly throughout a nonconducting sphere of

radius rp. For the following two cases, determine the electric field at a point whose
distance from the centre of the sphere is r.

(ays) outside the sphere (r > ry);
(bys) inside the sphere (r < rp).
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8. In the RC circuit shown, the battery has fully charged the capacitor. Then at t = 0 the
switch is thrown from position a to b. The battery emf is 20.0 V, and the capacitance C =
1.02 pF. The current | is observed to decrease to 20% of its initial value in 40 us.

(a15) What is the value of Q, the charge on the capacitor, at t = 07

(bs5) What is the value of R?

(by;5) What is the current through R after a long time (as t—w)?
a S R
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9. Determine the magnitudes of the currents in each resistor shown in the figure . The
batteries have emfs of &=7.2V and &,=8.1V and the resistors have values of R1=9.0Q,
R2=18Q, and R3=2TQ.
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