. In the cabin of a ship, a soda can rests in a saucer-
shaped indentation in a built-in counter. The can tilts
as the ship slowly rolls. In which case is the can most
stable against tipping over? (a) It is most stable when it
is full. (b) It is most stable when it is half full. (c) It is
most stable when it is empty. (d) It is most stable in two
of these cases. (e) Itis equally stable in all cases.

. A20.0-kg horizontal plank 4.00 m long rests on two sup-
ports, one at the left end and a second 1.00 m from the
rightend. Whatis the magnitude of the force exerted on
the plank by the support near the right end? (a) 32.0 N
(b) 45.2 N (c) 112N (d) 131 N (e) 98.2 N

. Assume a single 300-N force is exerted on a bicycle
frame as shown in Figure OQ12.7. Consider the torque
produced by this force about axes perpendicular to
the plane of the paper and through each of the points

Conceptual Questions

IIIA ladder stands on the ground, leaning against a wall.

Would you feel safer climbing up the ladder if you
were told that the ground is frictionless but the wall
is rough or if you were told that the wall is frictionless
but the ground is rough? Explain your answer.

. The center of gravity of an object may be located out-
side the object. Give two examples for which that is the
case.

. (a) Give an example in which the net force acting on
an object is zero and yet the net torque is nonzero.
(b) Give an example in which the net torque acting on
an object is zero and yet the net force is nonzero.

. Stand with your back against a wall. Why can’t you put
your heels firmly against the wall and then bend for-
ward without falling?

IS

A certain wire, 3 m long, stretches by 1.2 mm when

10.

5.

6.

8.

under tension 200 N. (i) Does an equally thick wire 6 m
long, made of the same material and under the same
tension, stretch by (a) 4.8 mm, (b) 2.4 mm, (c) 1.2 mm,
(d) 0.6 mm, or (e) 0.3 mm? (ii) A wire with twice the
diameter, 3 m long, made of the same material and
under the same tension, stretches by what amount?
Choose from the same possibilities (a) through (e).

The center of gravity of an ax is on the centerline
of the handle, close to the head. Assume you saw across
the handle through the center of gravity and weigh the
two parts. What will you discover? (a) The handle
side is heavier than the head side. (b) The head side
is heavier than the handle side. (c) The two parts are
equally heavy. (d) Their comparative weights cannot
be predicted.

denotes answer available in Student Solutions Manual/Study Guide

An arbitrarily shaped piece of plywood can be suspended
from a string attached to the ceiling. Explain how you
could use a plumb bob to find its center of gravity.

A girl has a large, docile dog she wishes to weigh on a
small bathroom scale. She reasons that she can deter-
mine her dog’s weight with the following method.
First she puts the dog’s two front feet on the scale and
records the scale reading. Then she places only the
dog’s two back feet on the scale and records the read-
ing. She thinks that the sum of the readings will be the
dog’s weight. Is she correct? Explain your answer.

. Can an object be in equilibrium if it is in motion?

Explain.

What kind of deformation does a cube of Jell-O exhibit
when it jiggles?



Section 12.4 Elastic Properties of Solids

26.

27.

28.

29.

A steel wire of diameter 1 mm can support a tension
of 0.2 kN. A steel cable to support a tension of 20 kN
should have diameter of what order of magnitude?

The deepest point in the ocean is in the Mariana Trench,
about 11 km deep, in the Pacific. The pressure at this
depth is huge, about 1.13 X 108 N/m?. (a) Calculate the
change in volume of 1.00 m® of seawater carried from
the surface to this deepest point. (b) The density of sea-
water at the surface is 1.03 X 10 kg/m?®. Find its density
at the bottom. (c) Explain whether or when it is a good
approximation to think of water as incompressible.

Assume Young’s modulus for bone is 1.50 X 10!° N/m?.
The bone breaks if stress greater than 1.50 X 108 N/m?
is imposed on it. (a) What is the maximum force that
can be exerted on the femur bone in the leg if it has
a minimum effective diameter of 2.50 cm? (b) If this
much force is applied compressively, by how much does
the 25.0-cm-long bone shorten?

A child slides across a floor in a pair of rubber-soled
shoes. The friction force acting on each foot is 20.0 N.
The footprint area of each shoe sole is 14.0 cm?, and
the thickness of each sole is 5.00 mm. Find the hori-
zontal distance by which the upper and lower surfaces
of each sole are offset. The shear modulus of the rub-
ber is 3.00 MN/m?2.



30. Evaluate Young’s modulus for the material whose
stress—strain curve is shown in Figure 12.12.

Assume if the shear stress in steel exceeds about 4.00 X
[ 108 N/m?, the steel ruptures. Determine the shear-
ing force necessary to (a) shear a steel bolt 1.00 cm in
diameter and (b) punch a 1.00-cm-diameter hole in a
steel plate 0.500 cm thick.

When water freezes, it expands by about 9.00%. What
pressure increase would occur inside your automobile
engine block if the water in it froze? (The bulk modu-
lus of ice is 2.00 X 10° N/m?2.)

A 200-kg load is hung on a wire of length 4.00 m, cross-
[T sectional area 0.200 X 107* m?, and Young’s modulus
8.00 X 10'° N/m2 What is its increase in length?



