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Chapter 1 
 

 

 

3. The metric prefixes (micro, pico, nano, …) are given for ready reference on the inside 

front cover of the textbook (see also Table 1–2). 

 

(a) Since 1 km = 1  10
3
 m and 1 m = 1  10

6
 m, 

 

  3 3 6 91km 10 m 10 m 10 m m 10 m.     

 

The given measurement is 1.0 km (two significant figures), which implies our result 

should be written as 1.0  10
9
 m. 

 

(b) We calculate the number of microns in 1 centimeter. Since 1 cm = 10
2

 m, 

 

  2 2 6 41cm = 10 m = 10 m 10 m m 10 m.     

 

We conclude that the fraction of one centimeter equal to 1.0 m is 1.0  10
4

. 

 

(c) Since 1 yd = (3 ft)(0.3048 m/ft) = 0.9144 m, 

 

  6 51.0yd = 0.91m 10 m m 9.1 10 m.    

 

12. A day is equivalent to 86400 seconds and a meter is equivalent to a million 

micrometers, so 
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22. The density of gold is 

 

3

3

19.32 g
19.32 g/cm .

1 cm

m

V
     

 

(a) We take the volume of the leaf to be its area A multiplied by its thickness z. With 

density  = 19.32 g/cm
3
 and mass m = 27.63 g, the volume of the leaf is found to be  

 

V
m

 


1430. .cm3  

We convert the volume to SI units: 
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 
3

3 6 31 m
1.430 cm 1.430 10 m .

100 cm
V  
   

 
 

 

Since V = Az with z = 1  10
-6

 m (metric prefixes can be found in Table 1–2), we obtain  
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(b) The volume of a cylinder of length   is V A   where the cross-section area is that of 

a circle: A = r
2
. Therefore, with r = 2.500  10

6
 m and V = 1.430  10

6
 m

3
, we obtain 

 

4

2
7.284 10 m 72.84 km.

V
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     

 

 

 

37. The volume of one unit is 1 cm
3
 = 1  10

6 
m

3
, so the volume of a mole of them is 

6.02  10
23

 cm
3 

= 6.02  10
17 

m
3
.  The cube root of this number gives the edge length: 

5 38.4 10  m .  This is equivalent to roughly 8  10
2
 km. 

 

43. A million milligrams comprise a kilogram, so 2.3 kg/week is 2.3  10
6
 mg/week.  

Figuring 7 days a week, 24 hours per day, 3600 second per hour, we find 604800 seconds 

are equivalent to one week.  Thus, (2.3  10
6
 mg/week)/(604800 s/week) = 3.8 mg/s. 

 

 

54. (a) Using Appendix D, we have 1 ft = 0.3048 m, 1 gal = 231 in.
3
, and 1 in.

3
 = 1.639  

10
2

 L. From the latter two items, we find that 1 gal = 3.79 L. Thus, the quantity 460 

ft
2
/gal becomes 

2
2

2 2460 ft 1 m 1 gal
460 ft /gal 11.3 m L.

gal 3.28 ft 3.79 L
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    
 

 

(b) Also, since 1 m
3
 is equivalent to 1000 L, our result from part (a) becomes 

 
2

2 4 1

3

11.3 m 1000L
11.3 m /L 1.13 10 m .

L 1 m

  
    

  
 

 

(c) The inverse of the original quantity is (460 ft
2
/gal)

1
 = 2.17  10

3
 gal/ft

2
. 

 

(d) The answer in (c) represents the volume of the paint (in gallons) needed to cover a 

square foot of area. From this, we could also figure the paint thickness [it turns out to be 



                                                                                                                                               

 

3 

about a tenth of a millimeter, as one sees by taking the reciprocal of the answer in part 

(b)]. 

 

 


