Chapter 12 Homework Problems

6. JB] A circular pizza of radius R

has a circular piece of radius R/2 L N g
removed from one side as shown ", 7Y
in Figure P12.6. The center of
gravity has moved from C to ('
along the xaxis. Show that the dis- B )
tance from Cto C'is R/6. Assume % o, 2

the thickness and density of the

pizza are uniform throughout.
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Figure P12.6

8. A mobile is constructed of light rods, light strings, and
beach souvenirs as shown in Figure P12.8. If m, = 12.0 g,
find values for (a) my, (b) my, and (c) ms.
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9. Find the mass m of the counterweight needed to balance

a truck with mass M = 1500 kg on an incline of §# = 45°

(Fig. P12.9). Assume both pulleys are frictionless and
massless.

A 1 500-kg automobile has a wheel base (the distance
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between the axles) of 3.00 m. The automobile’s center of
mass is on the centerline at a point 1.20 m behind the front
axle. Find the force exerted by the ground on each wheel.

[EJ A uniform ladder of length L and mass m, rests against
a frictionless wall. The ladder makes an angle 6 with the
horizontal. (a) Find the horizontal and vertical forces the
ground exerts on the base of the ladder when a firefighter
of mass m, has climbed a distance xalong the ladder from
the bottom. (b) If the ladder is just on the verge of slip-
ping when the firefighter is a distance d along the ladder
from the bottom, what is the coefficient of static friction
between ladder and ground?

IEJ A uniform beam of length L and mass m shown in
Figure P12.16 is inclined at an angle 6 to the horizontal. Its
upper end is connected to a wall by a rope, and its lower end
rests on a rough, horizontal surface. The coefficient of static
friction between the beam and surface is p,. Assume the
angle 6 is such that the static friction force is at its maximum
value. (a) Draw a force diagram for the beam. (b) Using the
condition of rotational equilibrium, find an expression for
the tension 7T'in the rope in terms of m, g, and 6. (c) Using
the condition of translational equilibrium, find a second
expression for 7 in terms of u,, m, and g (d) Using the
results from parts (a) through (c), obtain an expression for
i, involving only the angle 6. (e) What happens if the ladder
is lifted upward and its base is placed back on the ground
slightly to the left of its position in Figure P12.162 Explain.
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One end of a uniform 4.00-m-long rod of weight £, is sup-
ported by a cable at an angle of # = 37° with the rod. The
other end rests against the wall, where it is held by friction
as shown in Figure P12.23. The coefficient of static friction
between the wall and the rod is u; = 0.500. Determine the
minimum distance x from point A at which an additional
object, also with the same weight F,, can be hung without
causing the rod to slip at point A.

A 10.0-kg monkey climbs a
uniform ladder with weight 1.20 X
102 N and length L = 3.00 m as
shown in Figure P12.24. The ladder
rests against the wall and makes an
angle of 6§ = 60.0° with the ground. ‘
The upper and lower ends of the lad %0

der rest on frictionless surfaces. The ___Rope
lower end is connected to the wall by
a horizontal rope that is frayed and Figure P12.24

can support a maximum tension

of only 80.0 N. (a) Draw a force diagram for the ladder.
(b) Find the normal force exerted on the bottom of the
ladder. (c) Find the tension in the rope when the monkey is
two-thirds of the way up the ladder. (d) Find the maximum
distance d that the monkey can climb up the ladder before
the rope breaks. (e) If the horizontal surface were rough
and the rope were removed, how would your analysis of the
problem change? What other information would you need
to answer parts (c) and (d)?

A uniform plank of length 2.00 m and mass 30.0 kg is sup-
ported by three ropes as indicated by the blue vectors in
Figure P12.25. Find the tension in each rope when a 700-N
person is d = 0.500 m from the left end.

Bl A uniform sign of weight F, and width 2. hangs from

a light, horizontal beam hinged at the wall and supported
by a cable (Fig. P12.45). Determine (a) the tension in the
cable and (b) the components of the reaction force exerted
by the wall on the beam in terms of Fg, d, L, and 6.

f—or—]

A 10 000-N shark is supported

by a rope attached to a 4.00-m
rod that can pivot at the base.
(a) Calculate the tension in the
cable between the rod and the
wall, assuming the cable is hold-
ing the system in the position
shown in Figure P12.49. Find \
(b) the horizontal force and 5
(c) the vertical force exerted on \60.0° 10600 N
the base of the rod. Ignore the

weight of the rod.

[EJ A uniform beam of mass m is inclined at an angle 6 to

the horizontal. Its upper end (point P) produces a 90° bend
in a very rough rope tied to a wall, and its lower end rests
on a rough floor (Fig. P12.51). Let u, represent the coef-
ficient of static friction between beam and floor. Assume
i, is less than the cotangent of . (a) Find an expression
for the maximum mass M that can be suspended from the
top before the beam slips. Determine (b) the magnitude of
the reaction force at the floor and (c) the magnitude of the
force exerted by the beam on the rope at Pin terms of m,
M, and p,.




