on the order of 0.1 nm, your answer suggests how
rapidly layers of atoms are assembled in this protein syn-
thesis.

A rectangular building lot is 100 ft by 150 ft. Determine
the area of this lot in m?.

20. An auditorium measures 40.0 m X 20.0 m X 12.0 m.
The density of air is 1.20 kg/m?® What are (a) the vol-
ume of the room in cubic feet and (b) the weight of air
in the room in pounds?

21. Assume that it takes 7.00 min to fill a 30.0-gal gasoline
tank. (a) Calculate the rate at which the tank is filled in
gallons per second. (b) Calculate the rate at which the
tank is filled in cubic meters per second. (¢) Determine
the time, in hours, required to fill a 1-cubic-meter vol-
ume at the same rate. (1 U.S. gal = 231 in.%)

22. A creature moves at a speed of 5.00 furlongs per fort-
night (not a very common unit of speed). Given that
1 furlong = 220 yards and 1 fortnight = 14 days, deter-
mine the speed of the creature in meters per second.
What kind of creature do you think it might be?

23. A section of land has an area of 1 mi2 and contains
640 acres. Determine the number of square meters in
1 acre.

24. A quart container of ice cream is to be made in the
form of a cube. What should be the length of each edge
in centimeters? (Use the conversion 1 gal = 3.786 L.)

Assolid piece of lead has a mass of 23.94 g and a volume
of 2.10 cm®. From these data, calculate the density of
lead in SI units (kg/mg).

26. An astronomical unit (AU) is defined as the average dis-
tance between the Earth and the Sun. (a) How many as-
tronomical units are there in one lightyear? (b) Deter-
mine the distance from the Earth to the Andromeda
galaxy in astronomical units.

27. The mass of the Sun is 1.99 X 10°° kg, and the mass of
an atom of hydrogen, of which the Sun is mostly com-
posed, is 1.67 X 10727 kg. How many atoms are there in
the Sun?

28. (a) Find a conversion factor to convert from miles per
hour to kilometers per hour. (b) In the past, a federal
law mandated that highway speed limits would be
55 mi/h. Use the conversion factor of part (a) to find
this speed in kilometers per hour. (c) The maximum
highway speed is now 65 mi/h in some places. In kilo-
meters per hour, how much of an increase is this over
the 55-mi/h limit?

At the time of this book’s printing, the U. S. national
debt is about $6 trillion. (a) If payments were made at
the rate of $1 000/s, how many years would it take to pay
off a $6-trillion debt, assuming no interest were charged?
(b) A dollar bill is about 15.5 cm long. If six trillion dol-
lar bills were laid end to end around the Earth’s equator,
how many times would they encircle the Earth? Take the
radius of the Earth at the equator to be 6 378 km.

(Note: Before doing any of these calculations, try to
guess at the answers. You may be very surprised.)

Problems 19

30. (a) How many seconds are there in a year? (b) If one

micrometeorite (a sphere with a diameter of 1.00 X
107% m) strikes each square meter of the Moon each
second, how many years will it take to cover the Moon
to a depth of 1.00 m? (Hini: Consider a cubic box on
the Moon 1.00 m on a side, and find how long it will
take to fill the box.)

WEB One gallon of paint (volume = 3.78 X 107? m®) covers

32

33.

34,

35.

36.

an area of 25.0 m®. What is the thickness of the paint on
the wall?

A pyramid has a height of 481 ft, and its base covers an
area of 13.0 acres (Fig. P1.32). If the volume of a pyra-
mid is given by the expression V= %Bh, where Bis the
area of the base and £ is the height, find the volume of
this pyramid in cubic meters. (1 acre = 43 560 ft?)

Figure P1.32 Problems 32 and 33.

The pyramid described in Problem 32 contains approxi-
mately two million stone blocks that average 2.50 tons
each. Find the weight of this pyramid in pounds.
Assuming that 70% of the Earth’s surface is covered
with water at an average depth of 2.3 mi, estimate the
mass of the water on the Earth in kilograms.

The amount of water in reservoirs is often measured in
acre-feet. One acre-foot is a volume that covers an area
of 1 acre to a depth of 1 ft. An acre is an area of

43 560 ft?. Find the volume in SI units of a reservoir
containing 25.0 acre-ft of water.

A hydrogen atom has a diameter of approximately

1.06 > 1071 m, as defined by the diameter of the
spherical electron cloud around the nucleus. The hy-
drogen nucleus has a diameter of approximately

2.40 X 107'% m. (a) For a scale model, represent the di-
ameter of the hydrogen atom by the length of an Amer-
ican football field (100 yards = 300 ft), and determine
the diameter of the nucleus in millimeters. (b) The
atom is how many times larger in volume than its
nucleus?

37.] The diameter of our disk-shaped galaxy, the Milky Way,

is about 1.0 X 10° lightyears. The distance to Messier
31 —which is Andromeda, the spiral galaxy nearest to
the Milky Way—is about 2.0 million lightyears. If a scale
model represents the Milky Way and Andromeda galax-



