Chapter 1 Homework Problems

1. (a) Use information on the endpapers of this book to

calculate the average density of the Earth. (b) Where does
the value fit among those listed in Table 14.1 in Chapter
14? Look up the density of a typical surface rock like gran-
ite in another source and compare it with the density of the
Earth.

. 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.

12. (a) Assume the equation x = Af* + Btdescribes the motion

of a partcular object, with x having the dimension of
length and t having the dimension of time. Determine the
dimensions of the constants A and B. (b) Determine the
dimensions of the derivative dx/dt = 3At% + B.

14. Suppose your hair grows at the rate 1/32 in. per day.
Find the rate at which it grows in nanometers per second.
Because the distance between atoms in a molecule is on
the order of 0.1 nm, your answer suggests how rapidly lay-
ers of atoms are assembled in this protein synthesis.

20. Assume it takes 7.00 min to fill a 30.0-gal gasoline tank.

(a) Calculate the rate at which the tank is filled in gal-
lons per second. (b) Calculate the rate at which the tank
is filled in cubic meters per second. (c) Determine the time
interval, in hours, required to fill a 1.00-m? volume at the
same rate. (1 U.S. gal = 231 in.%)

One gallon of paint (volume = 3.78 X 10 m?®) covers an
area of 25.0 m%. What is the thickness of the fresh paint on
the wall?

24.

An auditorium measures 40.0 m X 200 m X 12.0 m. The
density of air is 1.20 kg/m* . What are (a) the volume of the
room in cubic feet and (b) the weight of air in the room in
pounds?

To an order of magnitude, how many piano tuners reside

33.

36.

42.

in New York City? The physicist Enrico Fermi was famous
for asking questions like this one on oral Ph.D. qualifying
examinations.

A rectangular plate has a length of (21.3 = 0.2) cm and
a width of (9.8 = 0.1) cm. Calculate the area of the plate,
including its uncertainty.

Review. The average density of the planet Uranus is 1.27 X
10 kg/m*. The ratio of the mass of Neptune to that of Ura-
nus is 1.19. The ratio of the radius of Neptune to that of
Uranus is 0.969. Find the average density of Neptune.

Review. A highway curve forms a section of a circle. A car
goes around the curve as shown in the helicopter view of
Figure P1.42. Its dashboard compass shows that the car is
initially heading due east. After it travels d = 840 m, it is
heading 6 = 35.0° south of east. Find the radius of curva-
ture of its path. Suggestion: You may find it useful to learn a
geometric theorem stated in Appendix B.3.

Figure P1.42



44. [E] Review. From the set of equations

p=3q
fr=gs
e + o5t = gt

involving the unknowns p, ¢. 7, s, and {, find the value of
the ratioof fto .

Figure P1.53
Problems 58 and 54.

54. |[E A water fountain is at the center of a circular pool as
shown in Figure P1.53. A student walks around the pool
and measures its circumference C. Next, he stands at the
edge of the pool and uses a protractor to measure the

angle of elevation ¢ of his sightline to the top of the water
jet. How high is the fountain?

61. A rod extending between x = 0 and x = 14.0 cm has uni-
form cross-sectional area A = 9.00 cm?®. Its density increases
steadily between its ends from 2.70 g/cm® 1o 19.3 g/cm®.
(a) Identify the constants B and C required in the expres-
sion p = B + Cxto describe the variable density. (b) The
mass of the rod is given by

140 cm
m= deV= I pAdx=J (B + Cx)(9.00 cm?)dx
all matenal all x !

Carry out the integration to find the mass of the rod.

66. |JE] A woman stands at a horizontal distance x from a
mountain and measures the angle of elevation of the
mountaintop above the horizontal as 6. After walking a dis-
tance d closer to the mountain on level ground, she finds
the angle to be ¢. Find a general equation for the height
y of the mountain in terms of d, ¢, and 6, neglecting the
height of her eyes above the ground.



