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Problem Number 1

A space traveler weighs ‘W' on planet Earth. What will the traveler weight on another planet whose

radius is 3 times that of the Earth and whose mass is also 9 times that of the Earth. State your answer in
terms of W.
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Do not write in this box: [Points Given = /10

Problem Number 2
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Two skaters, a man and a woman, are standing on ice. The mass of the man i 100 kg and the
mass of the woman is 50 kg. The woman pushes against the man with a force of 500 N in the +x
direction at time 1, =0 and at position x, = 0. Determine the velacity {magnitude and direction)

of the woman at t = 0.5 seconds as she just loses contact with the man. Neglect any friction
between the skate blades and the ice,
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Problem Number 3

The punter on a football team tries to kick a football so that it stays in the air for a long ‘hang time.” If

the ball is kicked with an initial velocity of 24 m/s at an angle of 60 degraes above the ground, what is
the 'hang time’ of the ball? Ignore any effects of air resistance.
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Problem Number 4 ’

A boat is traveling at 4.0 m/s as it passes the starting {ine of a race, iIf the boat accelerates at 1.0 m/s’
for 6.0 seconds, what is the-average velocity of*}he boat during the 6 second intervai?
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Problem Number §

A 10 kg box is sliding down a 30 degree slope«dt constant velomty) If the box is displaced 10 m from its
initial position, determine the work done by the kinetic fri frlctvon force as the box slid.
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Problem Number 6

A 750 kg racecar can drive around an unbanked turn at a maximum speed of 61 m/s without slipping.
The turn has a radius of 215 m. Air flowing over the car’s wing exerts a downward pointing force {called
the ‘downfarce’) of 3500 N on the car. Under these conditions, calculate the coefficient of static friction
between the track and the car’s tires,
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Problem Number 7 Problem Number 8 _ {

You are buying grapefruits at the store anc(yo\uwe;;jpem By hooking them to a vertical spring with

A 3.5 kg ball is floating in water. What volume of water is displaced by the balf? {Water has a density of
spring constant k = SGQ-N/m. The spring stretches 3.2 cm while the grapefruits are attached.

1000 &g / m’).
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Determinethe weight of the grapefruits.
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Problem Number 9 Problem Number 10

P(Pa) o Displacement vs. Time for Ocear Buoy
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The graph above descrides the pressure and volume of a 7.5 mol sample of an ideal gas at different .
times, 1, 2, and 3 respectively. The initial temperature of the gas in state 115 600 €, !

a) Determine the net work done to/by the gas as it transitions from state 1to state 3 as shown
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'\ ’v»} = "2, S IR R ! the Pacific Ocean, as periodic waves pass by the buoy over time. Answer the guestions below based on
- — i the data displayed in the graph.
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b) Determine the change In tatal internal endigy as the gas transitions from state 1 to state 3. a) Determine the amplitude of the buoy’s escillation.
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c) Was heat added to or removed from the gas as it went from state 1 to state 3. Justify your
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