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24) One million has six zeros, billion has nine and trillion has twelve. Therefore 2.8 trillion
is written as 2.8x1012 in scientific notation.
25) 0.000001 = 1x10−6, because we move the decimal place over 6 places. We can also count
five zeros and add one to account for the final digit itself.
26) We are told that nano means billionth. One billion is 1x109, so one billionth is 1/(1x109) =
1x10−9. 30x10−9=3x10x10−9=3x10−8.
27a) 300,000 x 100=3x105 x 1x102 = (3 x 1) x (105 x 102)=3x107.
27b) 5.1 million times 1.9 thousand = 5.1x106 x 1.9x103 = (5.1x1.9) x (106 x 103) = 9.7x109

27c) 4x109

2.1x106
= 4

2.1
x109

106
= 1.9x103

28a) 5.6 billion divided by 200 = 5.6x109

2x102
= 5.6

2
x109

102
= 3.8x107 = 4x107 (technically one sig-

nificant digit, but I will accept if you had two)
28b) 4 trillion divided by 260 million = 4x1012

2.6x107
= 4

2.6
x1012

107
= 1.5x105 = 2x105 (same thing as

in part a)
28c) 9000 time 54986 = 9x103 x 5.4986x104 = 9x5.4986 x 103x104 = 49x107=4.9x10x107=4.9x108=5x108

(yet again, only one significant digit, pay attention to this one the exam)
41) hours of energy divided by energy from a candy bar: 4x106

1x106
= 4 candy bars per hour x 6

hours = 24 candy bars
42) 5x107 joules to power a house, 1.2x107 joules per liter of oil. So 5x107

1.2107
= 5

1.2
= 4.16 = 4.2

liters of oil to power the average house for a day.
43) coal has 1.6x109 joules of energy, while uranium has 5.6x1013. This question is ambigu-
ous enough, that you can express the relationship any way you please. For example it would
take 5.6x1013

1.6x109
= 5.6

1.6
x1013

109
= 3.5x104 kgs of coal to equal one 1 kg of uranium. The inverse of this

( 1
3.5x104

is the amount of uranium (in kgs) it would take to equal 1 kg of coal. An alternative
correct answer would be to express either of these relationships in terms of percentages or
ratios instead.
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27) 300, 000x194
100

= 582, 000, 300, 000x 60
100

= 180, 000
28) 500, 000x150

358
= 209, 000, 500, 000x 86

358
= 120, 000

29) 250, 000x382
60

= 1, 590, 000, 250, 000x150
60

= 625, 000
30) 1, 000, 000x382

358
= 1, 070, 000, 1, 000, 000x 60

358
= 168, 000

32) The change in airfare is 420−230
230

= 0.83 or 83%. The CPI values for 1980 and 2008 are
82.4 and 215.3, respectively. So the change in the CPI is 215.3−82.4

82.4
= 1.61 or 161%. So the

general price level (of which CPI is a measure) increased by more than airfare for the given

1



period.
The question is ambiguous, so alternatively, you could use 2008 as the base for your

calculations. In that case the change in airfare is 230−420
420

= −0.26 or −26%, and the change
in the CPI is 82.4−215.3

215.3
= −0.62 or −62%. Again we can see the change in the CPI is larger

and this relative comparison is growth rates is all that is needed.
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