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Figure P1.2 A view of Saturn from Voyager 2. (Cowrtesy of NASA)

6. Two spheres are cut from a certain uniform rock. One
has radius 4.50 cm. The mass of the other is five times
greater. Find its radius.

WEB Calculate the mass of an atom of (a) helium, (b) iron,
and (c) lead. Give your answers in atomic mass units
and in grams. The molar masses are 4.00, 55.9, and
207 g/mol, respectively, for the atoms given.

8. On your wedding day your lover gives you a gold ring of
mass 3.80 g. Fifty years later its mass is 3.35 g. As an av-
erage, how many atoms were abraded from the ring
during each second of your marriage? The molar mass
of gold is 197 g/mol.

9. A small cube of iron is observed under a microscope.
The edge of the cube is 5.00 X 107% cm long. Find (a)
the mass of the cube and (b) the number of iron atoms
in the cube. The molar mass of iron is 55.9 g/mol, and
its density is 7.86 g/cm®,

10. A structural I-beam is made of steel. A view of its cross-
section and its dimensions are shown in Figure P1.10.
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Physics and Measurements

(a) What is the mass of a section 1.50 m long? (b) How
many atoms are there in this section? The density of
steel is 7.56 X 103 kg/m3.

11. A child at the beach digs a hole in the sand and, using a
pail, fills it with water having a mass of 1.20 kg. The mo-
lar mass of water is 18.0 g/mol. (a) Find the number of
water molecules in this pail of water. (b) Suppose the
quantity of water on the Earth is 1.32 X 10?! kg and re-
mains constant. How many of the water molecules in
this pail of water were likely to have been in an equal
quantity of water that once filled a particular claw print
left by a dinosaur?

Section 1.4 Dimensional Analysis

12. The radius » of a circle inscribed in any triangle whose
sides are a, b, and cis given by

ri= [(g= wili— BE=igya™

where s is an abbreviation for (a + & + ¢) /2. Check this
formula for dimensional consistency.
13.| The displacement of a particle moving under uniform
acceleration is some function of the elapsed time and
the acceleration. Suppose we write this displacement
s = ka™t", where kis a dimensionless constant. Show by
dimensional analysis that this expression is satisfied if
m = 1 and n = 2. Can this analysis give the value of k?
14. The period T of a simple pendulum is measured in time
units and is described by

¢
T= 27\/—
g

where ¢ is the length of the pendulum and gis the free-
fall acceleration in units of length divided by the square
of time. Show that this equation is dimensionally correct.
Which of the equations below are dimensionally cor-
rectr
(a) v=wvy+ ax
(b) y= (2m) cos(kx), where k = 2 m~!
16. Newton’s law of universal gravitation is represented by

GMm
2

r

Here Fis the gravitational force, M and m are masses,
and ris a length. Force has the SI units kg- m/s®. What
are the SI units of the proportionality constant G?

WeB The consumption of natural gas by a company satisfies

the empirical equation V= 1.50¢ + 0.008 00¢%, where V
is the volume in millions of cubic feet and / the time in
months. Express this equation in units of cubic feet and
seconds. Put the proper units on the coefficients. As-
sume a month is 30.0 days.

Section 1.5 Conversion of Units

18. Suppose your hair grows at the rate 1,/32 in. per day.
Find the rate at which it grows in nanometers per sec-
ond. Since the distance between atoms in a molecule is



