Problems

SUMMARY

The three fundamental physical quantities of mechanics are length, mass, and
time, which in the SI system have the units meters (m), kilograms (kg), and sec-
onds (s), respectively. Prefixes indicating various powers of ten are used with these
three basic units. The density of a substance is defined as its mass per unil volume.
Different substances have different densities mainly because of differences in their
atomic masses and atomic arrangements.

The number of particles in one mole of any element or compound, called
Avogadro’s number, N, , is 6.02 X 10%.

The method of dimensional analysis is very powerful in solving physics prob-
lems. Dimensions can be treated as algebraic quantities. By making estimates and
making order-of-magnitude calculations, you should be able to approximate the
answer to a problem when there is not enough information available to completely
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specify an exact solution.
When you compute a result from several measured numbers, each of which
has a certain accuracy, you should give the result with the correct number of signif-
icant figures.

QUESTIONS

1.

In this chapter we described how the Earth’s daily rotation
on its axis was once used to define the standard unit of
time. What other types of natural phenomena could serve
as alternative time standards?

@ Suppose that the three fundamental standards of the met-

ric system were length, density, and time rather than
length, mass, and time. The standard of density in this sys-
tem is to be defined as that of water. What considerations

Table 1.4: (a) 3 X 107*m (b) 5 X 10755
(c) 72 X 10% g.

Suppose that two quantities A and B have different dimen-

sions. Determine which of the following arithmetic opera-
tions could be physically meaningful: (a) A+ B (b) A/B
(c) B— A (d) AB.

What level of accuracy is implied in an order-of-magnitude

calculation?
Do an order-of-magnitude calculation for an everyday situ-
ation you might encounter. For example, how far do you

about water would you need to address to make sure that 7.
the standard of density is as accurate as possible?

3. A hand is defined as 4 in.; a foot is defined as 12 in. Why walk or drive each day?
should the hand be any less acceptable as a unit than the 8. Estimate your age in seconds.

foot, which we use all the time?

Express the following quantities using the prefixes given in

PROBLEMS

1, 2, 3 = straightforward, intermediate, challenging D = full solution available in the Student Solutions Manual and Study Guide
WeB = solution posted at htip: //www.saunderscollege.com/physics/ [] = Computer useful in solving problem "F? = Interactive Physics
[ | = paired numerical /symbolic problems

. Estimate the mass of this textbook in kilograms. If a scale is

available, check your estimate.

Section 1.3 Density

1. The standard kilogram is a platinum-iridium cylinder
39.0 mm in height and 39.0 mm in diameter. What is
the density of the material?

2. The mass of the planet Saturn (Fig. P1.2) is 5.64 X
10%6 kg, and its radius is 6.00 X 107 m. Calculate its
density.

3. How many grams of copper are required to make a hol-
low spherical shell having an inner radius of 5.70 em
and an outer radius of 5.75 cm? The density of copper
is 8.92 g/cmg.

4. What mass of a material with density p is required to
make a hollow spherical shell having inner radius r and
outer radius ro?

5. Iron has molar mass 55.8 g/mol. (a) Find the volume
of 1 mol of iron. (b) Use the value found in (a) to de-
termine the volume of one iron atom. (c) Calculate
the cube root of the atomic volume, to have an esti-
mate for the distance between atoms in the solid.

(d) Repeat the calculations for uranium, finding its
molar mass in the periodic table of the elements in

Appendix C.



