Problems:

8. Describe the magnitude and direction of the net force acting on a 20kg aardvark that is traveling in
perfect 3m radius circles at a constant speed of Im/s. At the same time that the aardvark is circling, wind
from the Northwest is exerting a 4N drag force on the aardvark. Rain is beating downward on the creature
with a force of 2N. Two crows are pulling the animal southeastward with a force of 1N. The aardvark has
a metal pacemaker which is being pulled in a direction 40° below Southward by the 3N force of a huge
nearby magnet. Another animal is pulling the aardvark in some other direction with some other force.

Net Force magnitude; Zé ’7/’/ = Net Force Direction: 75;«/"’/ %’CBA 4/
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9, A skateboarder stands on a bathroom scale on top ofa
skateboard as she travels over a hill at a constant speed. Her
weight is 550N, and she is traveling a constant speed of 8m/s.
If the scale reads 400N at the top of the hill, what is the radius
of the hill’s curve?
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10. Two bowling balls of mass 7.0 kg each have a radius of 10.0 cm. If they are placed next to each other so
they are touching, calculate the gravitational force between them. (5 pts)
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11. Use the data at the back of this quiz to find the orbital period of Mars, in Earth years.
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12. Use the data at the back of this quiz to find the value of “g” at the altitude of a commercial passenger jet
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13. Explorers insert a geostationary satellite into a circular orbit around a newly discovered planet. The

satellite has a period of 1.20x10°seconds and an orbital radius of 5.60x10’m.
a. What is the velocity of the satellite?
b. What is the mass of the planet around which the satellite orbits?
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III. Problems: A A A Foronin M )
1. You have a 30-m-long piece of silver wire having a radius of 0.15 mm? (pag =159 x 10°®
Qm)
A. What is the resistance of this wire?

- -3
/3 gt e (G.75:10%0)
(/ /Q 7/(5X/a_§)2 5’)( ﬁ —-Q

B. How much current will flow through the wire if there is a 9 V potential difference
between the ends (i.e. if it is hooked up to a 12.0 V battery)?
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2. A cordless drill operates at a current of 7A.
A. How many Coulombs of charge pass through the drill in one hour of use?
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B. How many electrons pass through the drill during ThaT hour?
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3. A. Calculate the total equivalent 3Q 10Q 6Q 20
resistance of this circuit. —/\/\/\/—/V\/\/—/\/\/\/—/\/\/\,—
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B. Calculate the current flowing through this circuit




4. Bob spends 20 hours annually operating his hairdryer on a 120V circuit. Bob's
hairdryer draws 12.5A of current. If Bob's electricity costs $0.15 per kilowatt-hour,
what is the total cost of the electricity that he uses to run his hairdryer?

PeTV=RA(2ov)" 5000/ = ). Sk
Db on Y 15F T 30 keh

o o5 )z s

5. A. Calculate the total equivalent resistance of this circuit,
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B. Calculate the total current flowing through this circuit. —/\/\/\/—
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C. Calculate the current flowing through the 24-Q resistor.
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D. Calculate the power dissipated as heat through the 24-Q resistor.
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B. Calculate the total current flowing through this circuit.
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C. Calculate the potential difference across the 10-Q resistor.
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D. Calculate the current flowing through the 20.0-Q resistor.
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E. Calculate the total power dissipated as heat in this circuit.
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7. For each of the items below, choose the correct direction of current flow
(conventional current) and give the magnitude of the current.

Item Magnitude Direction of Current In Diagram Below
of Current (circle one)
(A) e /ﬁ;§
,4,’ Resistor B& /) 0.4 Leftward
rz0 | Resistor R3 .2 Leftward®  Rightward
BAT6 M.,25 Opward) Downward
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III. Problems: AP 0 /1 @ g7
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1. A bat finds a moth by sending a sound pulse through the air and Iis‘rening\for' the W;-‘/;;'

echo. If the distance between the moth and the bat is 15m, how long af‘ré\m‘makes ?/__ S
a sound does the bat hear its echo? (Assume that the speed of sound is 340m/s)
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2. When the island of Krakatoa erupted in 1883, the sound was reportedly heard as far as

4,800km away. Assuming a constant air temperature of 28°C, how long did it take the
sound to travel this distance?
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3. Calculate the speed of sound on a day when sound with a frequency of 440Hz frequency
has a wavelength of 0.79 m.
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4, You're standing motionless insthe water at the beach. You are 30m from the water's

edge. A wave hits you every @ seconds. After the waves pass you, it takes them 3
seconds to travel to the water's edge. Find..
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a. The frequency of the waves.
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b. The speed of the waves. /= }_ﬁ;’: S
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¢. The wavelength of the waves
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The velocity of a standing wave in a guitar string is 300m/s. If the vibrating string
length is 0.63m, what is its fundamental frequency?
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An overheated bicyclist traveling at a rate of 15m/s approaches a stationary ice cream
truck that is playing Pop Goes The Weasel. When the ice cream truck loudspeaker plays
a note with a frequency of 600Hz, what frequency is heard by the approaching
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Given that the velocity of the wave 6
shown on the right i 90.03’5, i |
find each of the following. 3
2
Displacement !
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8. On a hot summer afternoon, a student listens to a
passing stock car and hears a Doppler shift. The student
recreates the shift by playing two notes on the ukulele to

the right. The air temperature g 33°€C

What was the velocity of the car?
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Equations:
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== = A
f - v = Af
Vsound inair = 331.4 + 0.6 T¢ d=vt
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y = A cos (ot + ¢)
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