
Unit 2 Homework: Text Problems
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These are used in obtaining the following results.

(a) We find
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2
7

2
7 495 141 s s.

(c) Clock B reads tB = (33/40)(400 s) – (662/5)s ª 198 s when clock A reads tA = 400 s.

(d) From tC = 15.0s = (2/7)tB + (594/7)s, we get tB ª –245 s.

7. The last day of the 20 centuries is longer than the first day by
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The average day during the 20 centuries is (0 s + 0.02 s)/2 = 0.01 s longer than the first
day. Since the increase occurs uniformly, the cumulative effect T is
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8. Since a change of longitude equal to 360∞ corresponds to a 24 hour change, then one
expects to change longitude by 360∞/(24 hr) or 15∞ before resetting one's watch by 1.0 h.

9. A week is 7 days, each of which has 24 hours, and an hour is equivalent to 3600
seconds.  Thus, two weeks (a fortnight) is 1 209 600 s.  By definition of the micro prefix,
this is roughly 1.21 ¥ 1012 ms.

10. We denote the pulsar rotation rate f (for frequency).  f = ¥ -
1

1 55780644887275 10 3

rotation
s.

(a) Multiplying f by the time-interval t = 7.00 days (which is equivalent to 604 800 s, if
we ignore significant figure considerations for a moment), we obtain the number of
rotations:

N = ¥
Ê
ËÁ

ˆ
¯̃ ( ) =-

1
1 55780644887275 10 604800 388238218 43

rotation
s s. .  rotations

which should now be rounded to 3.88 ¥ 108 rotations since the time-interval was
specified in the problem to three significant figures.
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(b) We note that the problem specifies the exact number of pulsar revolutions (one
million). In this case, our unknown is t, and an equation similar to the one we set up in
part (a) takes the form
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which yields the result t = 1557.80644887275 s (though students who do this calculation
on their calculator might not obtain those last several digits).

(c) Careful reading of the problem shows that the time-uncertainty per revolution is ±3 ¥
10-17 s. We therefore expect that as a result of one million revolutions, the uncertainty
should be (±3 ¥ 10-17 s/rev)(1 ¥ 106 rev) = ±3 ¥ 10-11 s.

11. Using the given conversion factors, we find

(a) the distance d in rods to be
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(b) and that distance in chains to be
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12. The customer expects 20 ¥ 7056 in3 and receives 20 ¥ 5826 in3, the difference being
24600 cubic inches, or
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where Appendix D or the table inside the back cover has been used.

13. Various geometric formulas are given in Appendix E.

(a) Substituting

R = ¥( )ÊË ˆ
¯ = ¥6 37 10 6 37 106 3. .m 1 km

1000 m km

into circumference = 2pR, we obtain 4.00 ¥ 104 km.

(b) The surface area of Earth is

4 4 6 37 10 5 10 102 3 2 8p pR = ¥( ) = ¥. . .km km2
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Now, we use the feet Æ meters conversion given in Appendix D or inside the back cover
to obtain
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¯ = ¥1 58 10 1 1 47 105
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17. We use the conversion factors found in Appendix D.

1 acre · ft = (43 560 ft2) (1 ft) = 43 560 ft3.

The volume of water that fell during the storm is
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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 ¥ 12 m = 240 m2) in addition to a rectangular box (height h´ = 6.0
m and same base). Therefore,
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(a) Each dimension is reduced by a factor of 1/12, and we find
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(b) In this case, each dimension (relative to the real house) is reduced by a factor of
1/144. Therefore,
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19. If ME is the mass of Earth, m is the average mass of an atom in Earth, and N is the
number of atoms, then ME = Nm or N = ME/m. We convert mass m to kilograms using
Appendix D (1 u = 1.661 ¥ 10-27 kg). Thus,
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20. To organize the calculation, we introduce the notion of density (which the students
have probably seen in other courses):

r = m
V .
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(a) We take the volume of the leaf to be its area A multiplied by its thickness z. With
density r = 19.32 g/cm3 and mass m = 27.63 g, the volume of the leaf is found to be
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We convert the volume to SI units:
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And since V = Az where z = 1 ¥ 10-6 m (metric prefixes can be found in Table 1–2 or
inside the front cover), we obtain
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(b) The volume of a cylinder of length l is V A= l  where the cross-section area is that of
a circle: A = pr2. Therefore, with r = 2.500 ¥ 10-6 m and V = 1.430 ¥ 10-6 m3, we obtain

l = = ¥V
rp 2

47 284 10. m.

21. We introduce the notion of density (which the students have probably seen in other
courses):

r = mV

and convert to SI units.

(a)  The density in kg/m3 is:       1 1 1
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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 = rV (the product of the volume of water and its density):

M = ( ) ¥( ) = ¥5700 1 10 5 70 103 3 3 6m kg m kg. .

The time is t = (10 h)(3600 s/h) = 3.6 ¥ 104 s, so the mass flow rate R is
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We introduce the notion of density (which the students have probably seen in other
courses):

r = mV

so that the mass can be found from m = rV, where r = 2600 kg/m3. Thus, using V =

4pr3/3, the mass of each grain is
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Therefore, the total mass M is given by
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26. If we estimate the “typical” large domestic cat mass as 10 kg, and the “typical” atom
(in the cat) as 10 u ª 2 x 10-26 kg, then there are very roughly (10 kg)/( 2 x 10-26 kg) ª
5 x 1026 atoms.  This is close to being a factor of a thousand greater than Avogradro’s
number.  Thus there are roughly 103 moles (a kilomole) of atoms in the cat.

27. The volume of one unit is 1 cm3 = 1 x 10-6 m3, so the volume of a mole of them is
6.02 x 1023 cm3 = 6.02 x 1017 m3.  The cube root of this number gives the edge length:
8.4 x 105 m3.  This is equivalent to roughly 840 kilometers.

28. The metric prefixes (micro, pico, nano, …) are given for ready reference on the inside
front cover of the textbook (see also Table 1–2).
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The given measurement is 1.0 km (two significant figures), which implies our result
should be written as 1.0 ¥ 109 mm.
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