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PHYSICS DEPARTMENT

PHY 2054 Practice Exam 1 September 20, 2001
B. Whiting
Name (print): Signature:

On my honor, I have neither given nor received unauthorized aid on this examination.

YOUR TEST NUMEBER IS THE 5-DIGIT NUMBER AT THE TOP OF EACH PAGE.

DIRECTIONS

(1) Code your test number on your green answer sheet (use 7680 for the 5-digit number). Code your name
on your answer sheet. Darken circles completely (errors can occur if too light). Code your student number
on your answer sheet.

(2) Print your name on this sheet and sipn 1t also.

(3) Do all scratch work anywhere on this exam that you hke. At the end of the test, this exam printout 18 to be turned
im. No credit will be given without both answer sheet and printout with scratch work most questions demand.

(4) Work the questions m any order. Incorrect answers are not taken mto account m any way; vou may guess at answers
you don’t know if you feel that a correct answer 15 hsted. Guessing on all questions will most hkely result i failure.

(5) If none of the answers 13 correct, please leave the answer sheet blank. It 1z not our mtention to omit the nght answer,
but m case of a mistake, please leave the answer sheet blank.

(6) Blacken the circle of your intended answer completely, using a number 2 pencil. Do not make any stray
marks or the answer sheet may not read properly.

(V) As an aud to the examiner (and yourself), n case of poorly marked answer sheets, please circle your selected answer
on the exammation sheet.

(6) Good luck!!!
=>>>>>>>>WHEN YOU FINISH <<<<<<<<
Hand i the green answer sheet separately.
Constants
k—1/(d7eg) = 9.0 x 100Nm2/CT | ep — 8.85 x 10-2C2/{ Nm?) e=16x10-0C
1pC =10 C|g—09.8 mfsﬁl electron mass: me — 9.11 x 107* kg | proton mass: my — 1.67 x 107 *Tkg
Avogadro’s number: 6.023 x 10 Atomic mass of Al =27 g

1. A parallel plate capacitor with a dielectric matenal (k) between 1its plate 13 connected to a battery and charged to a
voltage V and charge ). The battery 1s then dsconnected from the capacitor and the dielectric matenal 18 removed.
Which of the following statements 18 true?

(1) The voltage across the capacitor 18 constant; the charge decreases.
(2) The voltage across the capacitor increases; the charge 15 constant.
(3) The voltage across the capacitor 15 constant; the charge 13 constant.
(4) The voltage across the capacitor decreases; the charge 158 constant.
(5) The voltage across the capacitor 1s constant; the charge increases.

2. A 9V battery 12 connected across two series-connected capacitors, (4 L -
50pF and C3 — 100pF (see figure). What voltage (in V) would be T
requured to separately charge a third capacitor, Cy = 200uF, so that it .| J—
would have the same stored energy as Cy7 (Select the closest answer.)

T
L — o,

(1) 4.5 (2) 1.5 (3) 3.75 (4) 12 (5) 3
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3. Which statement 1z false?

(1) The electnc potential energy difference i going from pomt A to pomnt B 15 independent of the path taken.
(2) At equulibrium, any excess charge on a conductor resides on the surface.

(3) The electnic field obeys the principle of superposition.

(4) Negative charges are sources of electnic field hines, while positive charges are sinks of electnie held hnes.

(5) The electrnic foree 13 a conservative force.

4. An aluminum wire with a cross-sectional area of 4.0 x 10~% m? carries a current of 5.0 A. Find the drift speed of the
electrons in the wire. The density of aluminum is 2.7 g/em®. (Assume that one electron is supplied by each atom.)

(1) 0.77 km/s (2) 7.7 m/s (3) 19 km/s (4) 0.13 mm/s (5) 0.13 km/s

5. What size downward electrie hield {in N/C) 18 required to balance the gravitational pull on an electron?

(1) 59 x 103 (2) 3.2 x 107 (3) 0.3 x 1020 (4) 5.6 x 10~ (5) 5.7 x 10—12
6. Two charges are fixed m place on the x-axis, as shown. Charge ()4 = A} 0

+4 nC, and ¢J)a = —1 nC. At what x-axis position {mm m) should an . " > .

electron be placed so there 1s zero net force acting upon 1t? (Ignore Yeo e [0 wum d

gravity.) Select the closest answer.

(1) 0.013 (2) 0.035 (3) 0.007 (4) —0.01 (5) 0.02

7. Whach of the lollowing statements 15 false:

(1) For most conductors, the mobile charge carners are electrons.
(2) If the electne flux through a Gaussian surface 15 zero, then the electric held must be zero everywhere on the

surface.
(3) The electrical potential midway between two oppositely charged pomnt charges 15 exactly zero.

(4) The electnic field midway between two identical point charges 15 exactly zero.
(5) Neutrons have mass but no charge.

8. An alummmum wire and a silver wire have identical resistances and lengths. What 15 the ratio of the radms of
the aluminum wire to that of the silver wire? The resistivities of aluminum and silver are 2.82 x 107*0Q m and
1.59 x 1073 m, respectively.

(1) 2.11 (2) 1.33 (3) 0.56 (4) 1.77 (5) 0.75

9. A sphencal rubber (msulating) balloon has charge unmiformly distnbuted on its surface. The balloon 15 then mflated

to three times its ongial size. Whach of the following statements 15 correct? Assume the balloon begins and ends as
a sphere.

(1) At a pomnt very near the outer surface of the balloon, the electnic held mncreases

(2) At a pomnt far away from the balloon, the electnie field decreases

(3) At a pomnt very near the outer surface of the balloon, the electnic field remains constant
(4) At a pomnt far away from the balloon, the electric field increases

(5) At a pomt far away from the balloon, the electrnic field doesn’t change
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10.

11.

12.

13.

14.

15.

Three charges qp, ga and g3 he along a stranght hine as shown 1n the | —  ——|
figure. The charges g2 and q1 are opposite mn sign and |gz| = 3|q2| - -] =
blg1|. The distance between go and g3 158 £. What 158 the distance q. q. q.
between g and gg when the electrostatic force on g1 vamshes?

(1) 1.37¢€ (2) 0.54¢ (3) 0.95¢ (4) 0.76£ (5) 1.11£

A point charge ()4 = +5 x 1077 C 15 mitially located 0.1 em from a

second (fixed) point charge Q2 — —2.5x 107% C. If Q1 follows the path
shown such that its iinal position 15 1 em from (Qa, what 15 the change

in 1ts electrnie potential energy (m J)?
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Two hollow conducting shells surround a pomt charge () = +5 nC, as
shown. At a radms R = 0.6m from €} (1e., outside the outer shell)
the electne field 18 directed inward with magmtude 100 N /C. The total
charge on the mner shell 158 —10 nC. What 15 the net charge (in nC) on
the outer shell? (Pick the closest answer.)

e ke slald
(1) +1 (2) —4 (3) +9 (4) +4 (5) +6
The four capacitors in the diagram are arranged as shown and are 5 AF
charged by a 12-volt battery. What 15 the equivalent capacitance
of the system of capacitors? 2 -
— 4 uF
= aF
— LT
+ |-
I
14
(1) 7/2uF (2) 22uF (3) 6ulF (4) 7/4uF (5) 20/2uF

A capacitor has plate area of 0.01 m® and separation distance (gap) of 0.5 mm. What is maximum energy (in J) the
capacitor can store if its breakdown voltage 15 30 V? (The breakdown voltage 15 the voltage at which the charge 1s

able to jump across the gap; 1.e., the maximum voltage the capacitor can have.)

(1) 2.1 x 103 (2) 1.77 % 10-10 (3) 2.1 x 10-° (4) 8.0 x 108 (5) 5.3 x 103

A high-voltage transmssion line of length 150 km carnes a current of 500A. The voltage drop from one end of the
line to the other is 10'Waolts. If 1 percent of the power carried hy the line is lost due to the resistance of the line,
what 15 the power mput mnto the hne?

(1) 3 x 10°W (2) 7 % 105W (3) 4 x 101°W (4) 5 x 10°W (5) 2 x 10°W



