Principles of Physics I (PHY 111)

Practice Exam 1
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Object Location of axis Moment of inertia

Thin hoop Through center MR}
Solid cylinder Through center sMR3
Uniform sphere Through center M Rj
Long uniform rod Through center L MI?
Long uniform rod Through end %M 12
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g=29.81m/s”
G =6.6742 x 107" N - m?/kg”
2m rad = 360°
1 km = 0.6214 mi
1 h = 3600 s

1y =23.156x10"s
1 atm = 101.3 kPa

Earth mass 5.97 x 10** kg
Moon mass 7.35 x 10* kg
Sun mass 1.99 x 10%° kg
Earth radius (mean) 6.371 x 105 m
Moon radius (mean) 1.74 x 10° m
Sun radius (mean) 6.96 x 10® m

Earth-Moon distance (mean) 3.84 x 10% m
Earth-Sun distance (mean)  1.50 x 10! m



Question 1 (4 points) Is it possible for an object to have a negative ac-
celeration while increasing in speed? If so, give an example. If not, why
not?

Question 2 (4 points) Two stones are released from rest at a certain height,
one after the other. Ignoring air resistance, will the difference in their speeds
increase, decrease, or stay the same? Explain.



Question 3 (4 points) A ball rolls across a horizontal table with a constant
speed of 400 cm/s. It rolls off the end of the table and falls to the ground, 1
m below. A second ball rolls across the table with a constant speed of 600
cm/s, rolls off the end of the table, and falls to the ground. Ignoring air
resistance, which ball spent more time in the air? How do you know?

Question 4 (4 points) A water balloon is launched from the ground at an
angle of 45° above horizontal and later lands on the ground. Ignoring air
resistance, sketch graphs of the horizontal and vertical components of the
position vector as functions of time.



Problem 1 (8 points) A helicopter is ascending vertically with a speed of
7.0 m/s. At a height of 140 m above the ground, a package is dropped from
the helicopter. How much time does it take for the package to reach the
ground? Ignore air resistance.



Problem 2 (8 points) A water balloon is launched from a cliff 140 m above
sea level. It is launched with an initial velocity of 25 m/s at an angle 60°
above horizontal. Find the maximum height above sea level reached by the
water balloon and find the horizontal distance from the cliff to where the
balloon lands.



Problem 3 (8 points) The position of a particle as a function of time is
given by the following equation.

F=[(3m/s)t + (8 m/s*)*] i+ [(4 m/s?)> — 6 m]

(a) Find expressions for the velocity and acceleration of the particle as func-
tions of time. (b) Find the velocity of the particle at ¢ = 2 s. (c¢) Find the
acceleration of the particle at t = 2 s.



