Phys 1402: General Physics 11 Name: K e b4
Fall 2014 Exam 1 - Version A

e Please tear off the Equation Sheet.

e For Multiple Choice questions, the letter of your choice.

¢ For Short Answer questions, put your answer in the blank provided, with units. In the larger blank areas, show

your thinking. Thig/gives you the maximum chance for partial credit.

1. A helium nucleus (g =[3{3.2 x 107° C and m = 6.64 x 10727 kg) and an electron are near each other.

What is the direction of the forces they exert on each other?

a. The helium nucleus is attracted toward the electron, but the electron is repelled because it is negative.

b. The helium nucleus is repelled from the electron, but the electron is attracted because it is negative.

@ They are attracted toward each other.

d. They are repelled from each other. ;s N ,

e. The force is perpendicular to the imaginary line connecting the particles. O/O/Oo St ll@“s ’4 /7[/\ ’EC’#
2. A helium nucleus (g = 3.2 X 107° C and m = 6.64 x 10727 kg) and an electron are near each other.

Which feels the greater force? (Compare the magnitudes of the forces. Assume the electrostatic force is the only

force they experience.) )

<Ga. ) The forces are the same strength. F = éﬁ ' SMQ/D A ard Z
b. The electron feels a stronger force because it is less massive. > . / 7'2
c. The electron feels a stronger force because it has less charge. ancl "7%6 reSe
d. The helium nucleus feels a stronger force because it is more massive. /5 7% 2 Some_

e. The helium nucleus feels a stronger force because it has more charge.

3. A helium nucleus (¢ = +3.2 x 1071 C and m = 6.64 X 10727 kg) and an electron are near each other.
Which has a greater acceleration? (Compare the magnitudes of the accelerations. Assume the electrostatic force is
the only force they experience.) - _

@ The electron accelerates more rapidly because it is less massive. (7 T"% \%1@//6/ /MASS "";P

b. The electron accelerates more rapidly because it has less charge. Ay@ or QCCE / )
c. The helium nucleus accelerates more rapidly because it is more massive. v
d. The helium nucleus accelerates more rapidly because it has more charge.
e. The accelerations are the same.

4. A balloon that is rubbed against a cotton or wool shirt becomes negatively charged. This ballon can be weakly stuck
to a wall. Why does the balloon stick to the wall?
a. The wall is negatively charged.
b. The wall is positively charged.
c. The wall is made entirely of neutral particles, which are attracted to charges.
d. The wall is charged by the balloon, so that there are more attracted charges than repelled charges.

<& The wall’s charges are shifted by the balloon, so that the attracted charges are closer and make a stronger force.

5. A large positive charge (many microcoulombs) +( is located at the origin. As an electron —e is brought nearby, what
happens to the electric potential and electric potential energy experienced by the tiny charge? (Note: a change from
—2 to —3 is considered a decrease.) ) [
a. The electric potential ﬁlgl;ﬁ@igi while the electric potential energy increases. \/": __‘f‘__zi /ncreases

@T he electric potential increases while the electric potential energy decreases. r
c. The electric potential decreases while the electric potential energy increases.
d. The electric potential decreases while the electric potential energy decreases. 5@@ P ‘Zt \/ 0[ CoreaSe S
(¥4
7

M@ﬂ Zﬂa@ ;:X‘ @
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6. A 0.5 F capacitor is charged up to a potential difference of 10 V. What is thg%lchg&e of the capacitor, including
both plates?
Do plaes? =/ =OSFICo) =5C s He
b. 20C chorge on oﬁfﬁ_@ Tho
c. 0.05C i
<d»oc Sther for < Q.:. -5 C N
e. —05C
7. How many electrons does it take to form a coulomb of charge?

a2 %.25x10" electrons /c ¥
b. 1.6x10™" electrons ) ’hﬂ, = § 25 %
c. 9.1x10°! electrons foen €

d. 1.6x10" electrons
e. 1.1x10% electrons
8. In a working electrical circuit, the electric current has this behavior:
a. [t is emitted by the battery and absorbed by the load.
b. It is emitted by the load and absorbed by the battery.
c. It flows in the air around the wires, in a direction determined by the right-hand rule.
-"d. M circulates around the circuit like blood flowing around our cardiovascular system.
(Note: The “load” is the device using the electricity, such as a light bulb, motor, or resistor.)
9. When a resistor in a circuit hai‘e_l_g_c_tﬁ)_t_l_s_ flowing toward the left, what is the dlrectlon of the electric current in the

resistor? —

a. Clockwise "‘°¢o v, b €_
b. Counter-clockwise :

c. Leftward

<@ Rightward

e. Outward, away from the resistor. e
10. If a circuit consists of a battery, an appropriate light bulb, and an 1deaw s Ao ',_,&L
a. The bulb will be lit, but the ammeter will display zero. S
b. The bulb will be lit, and the ammeter will display the bulb’s normal operating current.
c. The bulb will be off, and the ammeter will display zero.
d. The bulb will be off, and the ammeter will display the bulb’s normal operating current.
<€D The bulb will be off, and the ammeter will measure an enormous current.
11. A cylindrical wire has aradiusr and a length £. If £ is doubled while r is cut in half, the resistance of the wire..

2.7 Increases. A Z /gm
b. Decre.ases. e /0/4 //2//179/4% = &K\@

[&¥} /*C' Ch

c¢. Remains the same.
d. It depends on which of r and ¥ is larger.
12. A 14 Q resistor is connected to a 7.0 V adjustable power supply. If the voltage is doubled, what happens to the

resistance? ' ' c/ 0/
a.  The resistance increases 4x. / ;h?/ )"‘@-&31‘;‘%@ LWL ”"97[ "'G"’?ﬁ’“’z e

b. The resistance doubles.

. DThe resistance stays the same.
d. The resistance is cut in half.
e. The resistance decreases 4x.
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13. Two 50 Q resistors are placed in series and each has 0.3 A flowing through it. Fill in the table:
: V I R P
k / - P —
\//’"-l f /Q Each Resistor 15 v 03 A 50 Q 4w /O =/ &/
Overall Circuit | S ) 9.34 foo/) go w

/! R=1
V' adds / Seme T -

14. Two 50 Q resistors are placed in parallel and each has 0.3 A flowing through it. Fill in the table:

Each Resistor <y 03 A 500 45 W /ID:I\/
Overall Circuit /Sy ©.54 25, Foun

ﬁm@ \/ I qofof &
15. In a simplified version of the Millikan oil-drop experiment, tiny droplets of oil have single electrons removed from

them. An electric field between two plates is adjusted so that the droplets have zero acceleration. If an oil droplet has
amass of 3.27x107' kg, what is the strength of the electric field? (Hint: What is the charge if exactly one electron is

removed?)‘ _ F;: - F

| ‘ , N
nswer: OOC@ '
A i Q; /é 7 £ - g

£y Gerxio Ar)@?"”/}

8 /.6 .xiO -7 C
16. If a CFL bulb uses 15 W, and electricity costs >$0.12/kWh, calculate how much money is spent in 720 hours (i.e. 1
month) of continuous operation. Ew,w . F@ 4= é orshw ) & 2 4)
Answer: ’AL/M?O < 10.% hkwi
2 ¥ 3o (@ AW}/ fQ;z)
Kt

17. What length of copper wire is needed to make a 0.10 Q resistor, if the wire has an area of 5.0 X 107% m?? (The
resistivity of copper is about 1.72 X 1078 Q- m.) /Q 3 2

7= R4 €12 (snm »)
A ) (/.72)(;0’9.(1”1)

'

Answer: < (?; / ysaY
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18. A 12 V battery is connected in a circuit with a 4 Q resistor and a 0.5 F capacitor. The capacitor is initially empty.
What is the time constant of the circuit?

h.0 < 2=RC =z (2) (o ¥F)

Answer:

19. A 12V battery is connected in a circuit with a 4 Q resistor and a 0.5 F capacitor. The capacitor is initially empty.
How much current is flowing after two time constants (i.e. when t = 27)? (Hint: How much current is flowing

initially?) 1’ v J2 v
o, oS =34
Answer: Q Yol /4 ~ “4s2

, fomer R
f'—’:l’;@"{/; SEL

20. The bottom of a thundercloud is 2400 m above Earth’s surface. The cloud has an area of 12 km® Assume that the
cloud and the part of Earth’s surface underneath it form a perfect capacitor. What is the capacitance of the
thundercloud-Earth system? (Assume the dielectric constant is equal to one.)

) » ‘ )
Answer: 4. 43 X0 ¢ )’:" C = 2“4 ‘ $ 950 fz/%:J ./2/(’0 4'312) /
A ' o

S, e

250

21. The bottom of a thundercloud is 2400 m above Earth’s surface. The cloud has an area of 12 km?. If the air can
support an electric field of 10° N/C, how much voltage can exist between the thundercloud above and Earth’s surface?

Answer: 2.9Xi0 ? \/ AV Eﬂ/ = éo“”’%)/zz/oo m)
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Consider the following circuit:

4

s

4gd

Name:

b2.s4
5y §30 Q

R

:

[{ey

EX&IIII 1 - Version A

The current flowing through the battery is 4.0 A. Fill in the missing values in the table below.

Component | Voltage Across | Current Through | Resistance
30Q 75.© i/ 2.5A 30.0Q
40Q oo IS A 400 Q
R RR-RY, 154 {02
Battery 750V 40A ' "
= /SoV
ﬁ =
3o
v
R oz 22X - 2.5 7
-3 EL=Yp >
@fﬁl - %@/@-Z‘S‘ﬂ R
Q

1
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