Phys 201A
Homework 1 Solutions

2. The metric prefixes (micro (), pico, nano, ...) are given for ready reference on the inside
front cover of the textbook (also, Table 1-2).

100 365 da 24 h 60 min
1 pucentury = (L0~ century)(l centa/ryj ( 1y yj (1 dayj ( 1h j

=52.6 min.

The percent difference is therefore

52.6 min — 50 min
52.6 min

= 4.9%.

6. The time on any of these clocks is a straight-line function (y = mx + b) of that on another, with
slopes = 1 and y-intercepts = 0. From the data in the figure we see that clock B goes from 25.0 s
to 200 s (a change of 175 s) while clock C goes from 92.0 s to 142 s (a change of 50 s) which
would give us a slope of (50 s)/(175 s) or 2/7. Substituting in simultaneous readings for clocks B
and C gives us a “b” value of (594/7) s. We can similarly determine the relationship between
clocks B and A:

tc —7tB+ 7 S
33, _ 662
tB—40tA 3 S.

These are used in obtaining the following results.
(a) We find
th —to =53 () —t,)= 4955
when t'a — ta = 600 s.
(b) We obtain -t =3 (-~ t,) =2 (4959) = 1415,

(c) Clock B reads tg = (33/40)(400 s) — (662/5)s ~ 198 s when clock A reads ta = 400 s.
(d) From tc = 15.0s = (2/7)tg + (594/7)s, we get tg ~ —245 s.

15. The volume of ice is given by the product of the semicircular surface area and the thickness.
The semicircle area is A = nr’/2, where r is the radius. Therefore, the volume is

r?

=1

2
where z is the ice thickness. Since there are 10° m in 1 km and 10% cm in 1 m, we have

10°m (102
r = (000 km) (1—km (1—;”]) — 2000 x 10° cm.

In these units, the thickness becomes



102¢cm
Im

z = (3000 m)( J = 3000 x 102 cm.

Therefore,
Vv =Z (000 x 105 cm)’ (3000 x 102cm) =19 x 102 cm?.
17. We use the conversion factors found in Appendix D.

1 acre - ft = (43 560 ft?) (1 ft) = 43 560 ft°.
The volume of water that fell during the storm is

2
V = 26 km?)(2 in) (ﬁ) (358;”?) — 466 x 107 ft3

Thus,

1 acre- ft.

T~ 11 10 acre-

V =466 x 107 ft{

18. The total volume V of the real house is that of a triangular prism (of height h = 3.0 m and
base area A = 20 m x 12 m = 240 m?) in addition to a rectangular box (height h” = 6.0 m and
same base). Therefore,

V=%hat h’A:(% N h') A = 1800 m?,
(a) Each dimension is reduced by a factor of 1/12, and we find
3
Vi = (1800 m?) (1—12) ~10 mé.

(b) In this case, each dimension (relative to the real house) is reduced by a factor of 1/144.
Therefore,

3
Vininisture = @-800 ms)(T}A) ~ 6.0 x 10 m3.

21. We introduce the concept of density as:

he
Il
<z

and convert to Sl units.

3
(a) The density in kg/m®is:  1g/cme =(%j (130?9) [M) —1x10° kg/m?.

Thus, the mass of a cubic meter of water is 1000 kg.

(b) We divide the mass of the water by the time taken to drain it. The mass is found from M =
pV (the product of the volume of water and its density):



M = (5700 m?) @ x 103 kg/m3)= 5.70 x 10°¢ kg.

The time is t = (10 h)(3600 s/h) = 3.6 x 10* s, so the mass flow rate R is

R M _ 570 10° kg

t = 36x107s 198 kdls.

22. The volume of the water that fell is

V =(26 km2) (2.0 in.)

@6 km 2)(1000 m) e0in )(2 54cm)(1010r:mj

= (26 x 105 m?) (0.0508 m)
=13 x10% m3,

We write the mass-per-unit-volume (density) of the water as:
p =y =1x10° kg/m?.

The mass of the water that fell is therefore given by m = pV:

m = (L x 103 kg/m?®) (1.3 x 10° m?)
~ 13 x 107 kg.

27. The volume of one unit is 1 cm® = 1 x 10° m% so the volume of a mole of them is
6.02 x 10” cm® = 6.02 x 10" m*®. The cube root of this number gives the edge length:
8.4 x 10° m*. This is equivalent to roughly 840 kilometers.

29. Number of atoms =1.0 kg(1 itzm)(l%xl—fo_z%]) =6.0 x 10% atoms



