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14. In right ﬁguré, charge is placed on the piece of copper. How will the charge be distributed on the object?
(A) Uniformly over the surface.
(B) Uniformly throughout the volume.
(C) With greatest density near point C on the surface.
(D) With greatest density near point E on the flat surface.

(E) With greatest density near point D in the interior. c

15. A proton is projected toward a fixed nucleus of charge +Ze with velocity v. Initially the two particles are very far
apart. When the proton is a distance R from the nucleus its velocity has decreased to 1/2 v. How far from the nucleus
will the proton be when its velocity has dropped to 1/4 v?

(A)1/I6R (B)1/4R (C) I/ZR (D)4/5R  (E) None of these.

16. Which of the following is an accurate statement?
(A) An ammeter disturbs a circuit, whereas a voltmeter does not.
(B) The resistance between the terminals of an ammeter should be as large as possible.
(C) When one attaches a resistor to a galvanometer to construct a voltmeter, the current through the galvanometer is
typically much less than that through the resistor.
(D) An ammeter is constructed by placing a resistor in series with a galvanometer.

(E) A "shunt" resistor is the name given the resistor placed in parallel with a galvanometer.

17. In right figure, the upper wire has two straight lines and a semicircular arc of radius
BTN

4.0 cm. The lower wire is parallel to the upper wire and separated by 10 cm. The upper 1
wire carries a current of 10 A and the lower wire carries the return current. The 10cm
. . .. . 10
magnitude of the magnetic field at the center of the semicircular arc P, in uT, pL b

is closest to: (A) 80 (B)60  (C)100 (D)140  (E)180.
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18. A R-L circuit has a 60 V battery, a 45 H inductor, a 25 Q resistor, and a switch § in

S L,
series, as shown in right figure. Initially, S is open and there is no magnetic flux in the
. ) . —60V 25Q
inductor. Att=0s, S is closed. When the current is 1.5 A, the rate of change of the T 45H
OO

current is closest to (A/s) (A) 0.67 (B)0.58 (C)0.50 (D)0.75 (E)0.83.

19. A 30.0 Glz electromagnetic wave propagates in carbon tetrachloride with a speed of 3.0 x 10* m/s. The wavelength
of the wave in carbon tetrachloride is closest to: (A) 10 mm, (B) 10 cm, (C) 10 m, (D) 10 km, (E) 10 nm .

20. The main reason the Michelson-Morley experiment is considered important is that
(A) it showed that light could exhibit interference effects.
(B) it demonstrated that light was an electromagnetic wave.
(C) it gave strong experimental support to the special theory of relativity.
(D) it demonstrated the existence of the ether.

(E) it provided an accurate measurement of the speed of light.
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28. Two conductors are joined by a long copper wire, Thus
(A) each conductor must be at the same potential. (B) the electric field at the surface of each conductor is the same.
(C) free charge can be present on either conductor. (D) the potential on the wire is equal to that on each conductor.

(E) each carries the same free charge.

29. An air-filled parallel-plate capacitor is connected to a battery and allowed to charge up. Now a slab of dielectric
material is placed between the plates while the capacitor is still connected to the battery. After that, one would find
(A) the charge on the capacitor had not changed. (B) the energy stored in the capacitor had increased.

(C) the voltage across the capacitor had not changed. (D) the charge on the capacitor had increased. (E) None of these

is true.

30. Which of the following are accurate statements?
(A) The magnetic force on a wire carrying current is greatest when the wire is perpendicular to the magnetic field.
(B) A magnetic field line is tangent to the direction of the magnetic force on a moving charge.
(C) When a loop carrying current is put into a magnetic field, the loop plane tends to line up with the field.
(D) Magnetic field lines have north and south poles as their sources.

(E) The magnetic force on a moving charge does not change its energy.
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