Purdue University
PHYS 221
EXAM I - 10/5/04

Please use a #2 pencil to fill in data for name, student ID #,
and section on the computer sheet. Mark the correct answer
for each problem on the same sheet. There will be no
penalty for wrong answers. Please check to see that your
exam has all 16 problems. All useful basic equations and
constants are provided. Note that you will not need all of the
equations and constants provided to do this exam.



1 If 64 coulombs flow along a wire in 4.0 seconds, what 1s
the average current?
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2 An aluminum nail has an excess charge of +3.2uC.
How many electrons must be added to the nail to make
it electrically neutral?
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Two equal point charges are separated by a distance d.
When the separation is reduced to d/4, what happens to
the force between the charges?

a) It decreases by a factor of 4.

b) It increases by a factor of 4.

c) Itincreases by a factor of 8.

d) It increases by a factor of 16.

e) Itincreases by a factor of more than 16.
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If a 22-Q) resistor has a current of 2.0 A flowing through
it, what is the potential difference across it?

a) 0.091V

b) 44V V=1K

C) 11V )

d) 24V :(Q\ML;@Q‘}:C{L{V
e) 20V
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The arrangement below is composed of four 6.0-mF
capacitors. What is the capacitance of the combination?

(15 POINTS)
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d) 9.0 mF —
e) 12.5mF "ﬁ@
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A straight wire is carrying a current upward. Observed

from above (i.e., looking downward toward the wire),
the magnetic field lines are A

a) radially outward. T Uv(,w‘oﬂ &

b) radially inward.
¢) forming clockwise circles.

d) forming counter-clockwise circles. 4
e) directed toward the observer.
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7 A power line carries 1000 A at a height of 20 m above
the ground. What is the resulting magnetic field at
ground level? (15 POINTS)

a) 50mT

b) 0.13mT - M, L

c) 13uT B B /LL—-——-

d) 10 uT AATY

e) 5.0uT B
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8 The potential differences around a loop ABCA in a
circuit (starting at A and going back to A) are
V=10V, Vg =6V, and V,. Whatis V,?

123 316\/\/ A ccov C‘l/\\"\% —\fo k;-\y (L\L\Og( Is Q];CP
c) -4V yude
d) -16V

&) -12V \/Ab i Vrbc il \/CR -0

\}CA = =V \/%Q

A,

= ~{lov) = (V) _f_(f_(é_@
@



10

An air-filled parallel plate capacitor is attached to a
voltage source and charged. The voltage source is
removed, and then the plates are separated to double
their previous distance. What happens to the electric
field between the plates when they are separated?

a) It doubles. Y OGNS [ﬁw%\‘ljmlc
b) It quadruples. Ho © /'gﬂ-{\oﬂ\
c) It halves.

d) It is diminished by a factor of 4.
e) It stays the same.

6{—&,‘\5 Yo same.
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A parallel plate capacitor has a paper dielectric having
dielectric strength 8.0 kV/mm and dielectric constant

3.0. The plate area

is 3000 ¢cm? and the plate separation

1s 0.50 mm. What is the capacitance? (15 POINTS)

a) 160F
b) 4.2nF
¢) 53nF
d) 1.6nF
e) 4.2pF
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11 Two charged particles are traveling in circular orbits with
the same speed in a region of uniform magnetic field that
is directed into the page, as shown. The magnitude of the
charge on each particle is identical, but the signs of the
charges are unequal.
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Mass Relationship  Sign of charge Q, Sign of charge O,
a) m=m, + - l M, > m
b) m>m, - + .
c) < miy - + thY Q\ Ao MCSjVQ'h C
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12 A negative ion is moving east near the equator Where
the Earth’s magnetic field is horizontal to the north.

The direction of the magnetic force on the 1on 1s

N (® up
& down
W E
a) north. s
b) south.
c) up.
d) down.

e) not meaningful since the force 1s zero.
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13 Which one of the following figures shows a qualitatively
accurate sketch of the electric field lines in and around

: 9 metal shell with net charge
this system? ///’/‘:\ et

with net charge
of +6C
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14 The sketch below shows cross sections of equipotential surfaces
between two charged conductors that are shown in solid black.
Various points on the equipotential surfaces near the conductors are
labeled A, B, C, ..., I. What is the potential difference between
points F and G?
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15  An electron traveling horizontally enters a region where
a uniform electric field is directed upward. What is the
direction of the force exerted on the electron once it has
entered the field?

4 A A A
electron 7 'E"
a) to the left
b) to the right
c) upward
d) downward ,5;\(\(,(2, s

e) out of the page, toward the reader

an 2le cvon e

he  daw nwcuais@

16  Aresistor has a resistance of 30 Q at 20 °C. If the
temperature coefficient is 4.5 x 10-* °C-!, what is the
resistance at 200 °C? (15 POINTYS)
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