Physics 4C Spring 2018 Test 1
Name:
April 17, 2018
Please show your work! Answers are not complete without clear reasoning. When asked
for an expression, you must give your answer in terms of the variables given in the question
and/or fundamental constants, including g.
Answer as many questions as you can, in any order. Books, notes, and internet-connectable
devices are not allowed. Use any blank space to answer questions, but please make sure it
is clear which question your answer refers to.

g = 9.8 m/s2
atmospheric pressure P0 = 1.013 × 105 Pa
density of water ρw = 1000 kg/m3

Trigonometric Identities
sin2 θ + cos2 θ = 1
sin(2θ) = 2 sin(θ) cos(θ)
cos(2θ) = cos2 θ − sin2 θ
sin(α ± β) = sin α cos β ± cos α sin β
cos(α ± β) = cos α cos β ∓ sin α sin β
cos α cos β = 21 [cos(α − β) + cos(α + β)]
sin α sin β = 21 [cos(α − β) − cos(α + β)]
sin α cos β = 12 [sin(α + β) + sin(α − β)]

sin θ + π2 = cos θ

cos θ + π2 = − sin θ
sec θ :=
csc θ :=
cot θ :=

1
cos θ
1
sin θ
1
tan θ
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(a) Why is the braking system designed so that the piston in the brake cylinder has
a larger area than the piston in the master cylinder attached to the break petal?
What principle is used in this design? [3 pts]
(b) Find an expression for the magnitude of the frictional torque about the axle when
a force F is exerted on the brake pedal. (Assume the radius of the wheel drum is
approximately the same as the radius of the entire wheel.) [4 pts]
(c) If the wheel is initially rotating with an angular speed ω0 and the force F exerted
on the brake pedal is constant, how long does it take for the wheel to come to a
stop? [5 pts]
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Problems 71 and 72.

72. A beaker of mass mb containing oil of mass mo and denS sity ro rests on a scale. A block of iron of mass m Fe suspended from a spring scale is completely submerged in
the oil as shown in Figure P14.71. Determine the equilibrium readings of both scales.
73. In 1983, the United States began coining the one-cent
piece out of copper-clad zinc rather than pure copper. The mass of the old copper penny is 3.083 g and
that of the new cent is 2.517 g. The density of copper
is 8.920 g/cm3 and that of zinc is 7.133 g/cm3. The new
and old coins have the same volume. Calculate the
percent of zinc (by volume) in the new cent.
74. Review. A long, cylindrical rod of radius r is weighted
S on one end so that it floats upright in a fluid having a
density r. It is pushed down a distance x from its equilibrium position and released. Show that the rod will
execute simple harmonic3motion if the resistive effects
of the fluid are negligible, and determine the period
of the oscillations.
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57. (a) Calculate the absolute pressure at an ocean depth of
3
W 1 000 m. Assume the density of seawater is 1 030 kg/m
and the air above exerts a pressure of 101.3 kPa. (b) At
this depth, what is the buoyant force on a spherical
submarine having a diameter of 5.00 m?
58. In about 1657, Otto von Guericke, inventor of the air
S pump, evacuated a sphere made of two brass hemispheres (Fig. P14.58). Two teams of eight horses each
could pull the hemispheres apart only on some trials
and then “with greatest difficulty,” with the resulting
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Problems 15 and 16.

16. Review. The tank in Figure P14.15 is filled with water of
S depth d. At the bottom of one sidewall is a rectangular
hatch of height h and width w that is hinged at the top
of the hatch. (a) Determine the magnitude of the force
the water exerts on the hatch. (b) Find the magnitude
of the torque exerted by the water about the hinges.
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