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Chapter 1-1

Chapter 1 Matter and Measurement

Solutions to In-Chapter Problems
1.1 Naturally occurring: ice, blood. Synthetic: gloves, mask, plastic syringe, stainless steel needle.

1.2 Physical properties can be observed or measured without changing the composition of the
material (a and d). Chemical properties determine how a substance can be converted to another
substance by chemical reactions (b, ¢, and ¢).

1.3 This represents a chemical change because the “particles” on the left are different from the
particles on the right. For example, on the left side there are particles containing only two red
balls, while on the right there are none of these.

1.4 Representation (a) is a pure substance since each particle contains one red and two gray spheres.
Representation (b) is a mixture since some of the particles are only red, and some are red and
black.

1.5 A pure substance is composed of a single substance and has a constant composition regardless of

the sample size (d). A mixture is composed of more than one component (a, b, and c). The
composition of a mixture can vary depending on the sample.

1.6 An element is a pure substance that cannot be broken down into simpler substances by a chemical
reaction (a). A compound is a pure substance formed by combining two or more elements
together (b, ¢, and d).

1.7 Use Table 1.2 to determine the prefix for each unit.
a. a million liters = megaliter c. a hundredth of a gram = centigram
b. a thousandth of a second = millisecond d. a tenth of a liter = deciliter

1.8 One nanometer = 0.000 000 001 m (one billionth of a meter); therefore, I m = 1,000,000,000 nm.

1.9 a.0.000 001 g = one microgram (1 ug)
b. 1,000,000,000 m = one gigameter (1 Gm)
¢.0.000 000 001 s = one nanosecond (1 ns)
d.0.01 g = one centigram (1 cg)

1.10  Use Table 1.2 to determine which quantity is larger.
a.3cL c.5km
b. 1 pg d.2mL
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1.11

1.12

1.13

All nonzero digits are significant. A zero is significant only if it occurs between two nonzero
digits, or at the end of a number with a decimal point. The significant figures are in bold.

a.23.45 c.230 e. 0.202 g. 1,245,006 i. 10,040
4 significant 2 significant 3 significant 7 significant 4 significant
figures figures figures figures figures

b. 23.057 d.231.0 f. 0.003 60 h. 1,200,000 j. 10,040.
5 significant 4 significant 3 significant 2 significant 5 significant
figures figures figures figures figures

A zero is significant only if it occurs between two nonzero digits, or at the end of a number with a

decimal point.

a. 0.003 (4)4 b. 26,(345 c. 1,000,034 d. (3.304 00
No Yes Yes Yes No Yes

When the number to be rounded off is 4 or fewer, it and all other digits to the right are dropped.
When the number is 5 or greater, 1 is added to the digit to its left.

a. 1.2735 Since this number is 7 (5 or greater),
| round the 2 to its left up by one.

1.*3

b. 0.002 536 22

\
0.0025

Since this number is 3 (4 or fewer),

c. 3,836.9 4 T e
. drop it and all numbers to its right.

|
3,800

Since this number is 3 (4 or fewer),
drop it and all numbers to its right.

1.14 The answers must have the same number of si gnificant figures as the original number with the

fewest number of significant figures.

a.10.70 x 3.5=37.45

Since 3.5 has only two significant figures, round
the answer to give it two significant figures.

37

b. 0.206 + 25,993 = 0.000 007 93

Since 0.206 has three significant figures, the
answer has the appropriate number of significant
figures.

c. 1,300 = 41.2=31.553 398

Since 1,300 has only two significant figures,
round the answer to give it two significant
figures.

32

d. 120.5 x 26=3,133

Since 26 has only two significant figures, round
the answer to give it two significant figures.
3,100

1.15  The answers must have the same number of decimal places as the original number with the fewest

decimal places.

a.27.8 cm + 0.246 cm = 28.046 cm

Since 27.8 has one digit after the decimal point,
round the answer to one digit after the decimal
point.

28.0 cm

¢. 54.6 mg —25 mg=29.6 mg

Since 25 has zero digits after the decimal point,
round the answer to the nearest whole number.
30. mg



1.16

1.17

1.18

1.19
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b. 102.66 mL + 0.857 mL +24.0 mL = d.2.355-0.2665=2.084s

127.517 mL Since 2.35 has two digits after the decimal point,
Since 24.0 has one digit after the decimal point, round the answer to two digits after the decimal
round the answer to one digit after the decimal point.

point. 2.08 s

127.5 mL

To write a number in scientific notation:
[1] Move the decimal point to give a number between 1 and 10.
[2] Multiply the result by 10%, where x is the number of places the decimal point was moved.

0.000 098 ¢/dL = 9.8x 10—5'//;J\the number of places the decimal
U\MUUT & & point was moved to the right

Move the decimal point five places to the right.

To write a number in scientific notation:
[1] Move the decimal point to give a number between 1 and 10.
[2] Multiply the result by 10%, where x is the number of places the decimal point was moved.

a. 93,200 = 9.32 x 10 ¢. 6,780,000 = 6.78 x 10° e. 4,520,000,000,000 =
The decimal point was moved four ~ The decimal point was moved  4.52 x 10"

places to the left. six places to the left. The decimal point was moved

12 places to the left.

b. 0.000 725 =7.25 x 10™* d. 0.000 030 =3.0 x 107 f.0.000 000 000 028 =
The decimal point was moved four ~ The decimal point was moved 2.8 x 107"

places to the right. five places to the right. The decimal point was moved

11 places to the right.

The exponent in 10" tells how many places to move the decimal point in the coefficient to
generate a standard number. The decimal point goes to the right when x is positive and to the left
when x is negative.

a.6.5x 10°= 6,500 ¢.3.780 x 107 =10.037 80 e.2.221 x 10°=2,221,000
The decimal point was moved The decimal point was moved — The decimal point was moved
three places to the right. two places to the left. six placed to the right.

b.3.26 x 10° =0.000 032 6 d. 1.04 x 10° = 104,000,000 £45%x107=

The decimal point was moved five ~ The decimal point was moved  0.000 000 000 45

places to the left. eight places to the right. The decimal point was moved

10 places to the left.

Use the equalities in Tables 1.3 and 1.4 to write a fraction that shows the relationship between the
two units.

a. 0.621 mi 1 km c. 454¢ 1lb
1km 0.621 mi 1lb 454 g
b. 1000 mm 1m d. 1000 ug 1mg

im 1000 mm 1mg 1000 ug
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1.20 To convert 4,120 km to miles:

[1] Identify the original quantity and the desired quantity, including units.

[2] Write out the conversion factor(s) needed to solve the problem.

[3] Set up and solve the problem.

[4] Write the answer using the correct number of significant figures and check by estimation.

1] 4,120 km ? mi

original quantity desired quantity
2 i 1 km i
12l I;vr?vg;)ssigﬂzctors — or ey Choose this factor to cancel
’ 0.621 mi 1 km \/ the unwanted unit, km.
3] conversion factor
4,120 ki oe2im 2,558.52 mi
original quantity . 3 desired quantity
The number of km (unwanted unit) cancels.

[4] The initial number has three significant figures, so the final answer is rounded to 2,560 mi.

1.21  Use conversion factors to solve the problems.
o5 _1_0_(:_“'_ —
a. X i = 250dL
28.3¢ o )
b. 40007 X T 57 1,132 g =1,130 g rounded to 3 significant figures
. 2.54 cm .
c. 32 x T 81.28 cm = 81 cm rounded to 2 significant figures
1 10 mm

d. Ocm X ~3com om 100 mm
1.22

A 046mL b, 046mt x — £ x 10000004k 4e0

1000 mk 1L

1.23  Use conversion factors to solve the problems.

(* Kilometers do not cancel.

a 6250 x PPN x kM
5,280 0.621

Feet cancel. \/

1.91 km

Miles cancel.-)
(‘ Liters do not cancel.

BT SR | B
409?58\2 1.06 gt '

Cups cancel.\/ Quarts canceL‘>

b. 3cygs x




Chapter 1-5

(‘ Centimeters do not cancel.

C. 458 X 12~ x ~ed4cm 140cm'>
7 oy

Feet cancel. \/ Inches cancel.

1.24  Use the conversion factors: 1 teaspoon = 5 mL and 80. mg acetaminophen/2.5 mL of Tylenol.

a. 25tsp x = 12.5 mL rounded to b. 13mK x 80.mg _ 416 mg rounded to
16 13 mL (2 significant figures) 25m 420 mg (2 significant figures)
1.25
1000
0100 g x J000M9 , dtablet et
1mg 25 ug
1.26
5 mL
160 x = m iidren’ -
mg 100 pig 8 mL Children's Motrin

1.27 Convert from T¢ to Tr and Tk using the formulas listed in Section 1.9.

Te = 1.8(Tg) + 32 Tk = T+ 278
= 1.8(285) + 32 = 83.3°F = 285+ 273 = 302K
1.28
a. TF = 18(TC) + 32 C. TC = TK_ 273
= 1.8(20.)+ 32 = 68°F = 298-273 = 25°C
T = 1.8(Tg) + 32
= 1.8(25) + 32 = 77°F
b T, = T - 32 d. Tk = Tg+273
18 = 75 + 273 = 348K
_ 180. =32 _ eon
1.8

1.29 a. Since the densities of A and B are the same and there is a larger volume of B, the mass of B is
greater than the mass of A.
b. The density of A is twice the density of B, but there is three times as much volume of B as A,
so the mass of B is greater than the mass of A.
c. The density of B is greater than the density of A and there is a larger volume of B, so the mass
of B is greater than the mass of A.
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1.30  To convert volume (mL) to mass (g), multiply the volume by the density (g/mL).

¢ -
Milliliters cancel.—>

1.31  Convert pounds of lead to grams. Then use the density of lead (11.3 g/cc) to determine the

volume.

201b 454 1cc
5 weights  x T weiaht X 9 X Tiaea = 402 cc

weigh 16~ 34 4.0 x 102 cc lead

1.32
density of a substance (g/mL 0.80 g/mL
a. specific gravity = y (g/ml) = it AL 0.80
density of water (g/mL) 1 g/mL
i b

b, 23 = density of a substance (g/mL) density = 2.3 g/mL

1 g/mL

Solutions to End-of-Chapter Problems

1.33  Representation (a) is a pure element since each particle consists of a gray sphere. Representation
(b) is a pure compound since each particle contains four gray spheres and one black sphere.
Representation (c) is a mixture, because some of the particles contain two gray spheres, whereas
others contain four gray spheres and one black sphere. Representation (d) is a mixture, because
some of the particles are gray spheres, and some are blue.

1.34  Representation (d) illustrates a mixture of two elements. Representation (¢) illustrates a mixture
of a compound and an element.

1.35  Molecular art for an element shows spheres of one color only.
Elements: two blue spheres joined, two red spheres joined

Compounds: black sphere joined to two red spheres, red sphere joined to two gray spheres

1.36

element

element

compound
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1.40

1.41

1.42

1.43

1.44

1.45

1.46

1.47

1.48
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Phase a. Volume | b. Shape c. Organization d. Particle Proximity
Solid Definite Definite Very organized Very close

Liquid Definite Assumes shape of container | Less organized Close

Gas Not fixed None Disorganized Far apart

A physical property is one that can be observed or measured without changing the chemical
composition of the material, whereas a chemical property determines how a substance can be
converted into different material(s) through a chemical reaction.

A chemical change converts one substance to another substance by a chemical reaction (b). A
physical change can be observed or measured without changing the composition of the material
(a and c).

a. physical change b. physical change c. chemical change

This is a physical change, because the compound CO, is unchanged in this transition. The same
“particles” exist at the beginning and end of the process.

A chemical change has occurred. Molecules of Hp and N, have been converted into molecules of
NHj; (ammonia).

a, b: The temperature on the Fahrenheit thermometer is 76.5 °F, which has three significant
figures.

¢ T, = T 82 _ 78832 _ 5470

1.8 1.8

a. The length of the crayon is 4.5 cm. b. This value contains two significant figures.

c. 45cm X im = 45x102m
100 cm

An exact number results from counting objects or is part of a definition, such as having 20 people
inaclass. An inexact number results from a measurement or observation and contains some

uncertainty, such as the distance from the earth to the sun, 9.3 x 10" miles.

a. 10 cloves: exact number; 2 tablespoons: inexact number

b. 5 puppies: exact number; 10 Ib: inexact number

c. 4 bicycles: exact number; 250 mi: inexact number

d. 4 cm: inexact number; 12 stitches: exact number

Compare the measurements using Table 1.2. (< means less than; > means greater than.)
a.5mL <5dL b. 10 mg > 10 ug c.5cm>5mm d. 10 Ms > 10 ms

Compare the measurements using Table 1.2. (< means less than; > means greater than.)

a.10 km > 10 m b. 10 L > 10 mL c.10g>10pg d. 10 cm > 10 mm




Matter and Measurement 1-8

1.49  All nonzero digits are significant. A zero is significant only if it occurs between two nonzero
digits, or at the end of a number with a decimal point. The significant figures are in bold.
a.16.00 d. 1,600,000 g.1.060 x 10"

4 significant figures 2 significant figures 4 significant figures
b. 160 e. 1.06 h. 1.6 x 10°
2 significant figures 3 significant figures 2 significant figures
c. 0.001 60 f. 0.1600
3 significant figures 4 significant figures
1.50  All nonzero digits are significant. A zero is significant only if it occurs between two nonzero

digits, or at the end of a number with a decimal point. The significant figures are in bold.

a. 160. d. 1.60 g.1.600 x 1077

3 significant figures 3 significant figures 4 significant figures
b. 160.0 e. 1,600. h. 1.6 x 10°

4 significant figures 4 significant figures 2 significant figures
c. 0.000 16 f. 1.060

2 significant figures 4 significant figures

1.51  When the number to be rounded off is 4 or fewer, it and all other digits to the right are dropped.
When the number is 5 or greater, 1 is added to the digit to its left.

1.52

1.53

a. 25,401 = 25,400
b. 1,248,486 = 1,250,000

c. 0.001 265 982 =0.001 27
d.0.123 456 =0.123

e. 195371 =195
£.196.814 =197

When the number to be rounded off is 4 or fewer, it and all other digits to the right are dropped.

When the number is 5 or greater, 1 is added to the digit to its left.

a.25,401 =2.540 x 10*
b. 1,248,486 = 1,248,000

c. 0.001 265 982 =0.001 266

d.0.123 456 =10.123 5

€. 195371 =1954
f.196.814=196.8

The answers in problems with multiplication and division must have the same number of
significant figures as the original number with the fewest significant figures. The answers in
problems with addition and subtraction must have the same number of digits after the decimal
point as the original number with the fewest digits after the decimal point.

a.53.6 x0.41=21.976
Since 0.41 has two significant
figures, round the answer to

two significant figures.
22

b. 25.825 -3.86 =21.965
Since 3.86 has two digits after
the decimal point, round the
answer to two digits after the
decimal point.

21.97

c. 652+ 12=5.43333
Since 12 has two significant
figures, round the answer to
two significant figures.

54

d.41.0 +9.135=50.135
Since 41.0 has one digit after
the decimal point, round the
answer to one digit after the
decimal point.

50.1

€. 694.2 x0.2=138.84
Since 0.2 has one significant

figure, round the answer to one

significant figure.
100

f.1,045-1.26 =1,043.74

Since 1,045 has no digits after the
decimal point, round the answer

to the closest whole number.
1,044



1.54

1.55

1.56
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The answers in problems with multiplication and division must have the same number of
significant figures as the original number with the fewest significant figures. The answers in
problems with addition and subtraction must have the same number of digits after the decimal
point as the original number with the fewest digits after the decimal point.

a. 49,682 x 0.80 = 39,745.60  ¢. 1,000+ 2.34=42735 e. 25,000 +0.4356 = 57,392.10
Since 0.80 has two significant ~ Since 1,000 has one significant ~ Since 25,000 has two significant
figures, round the answer to figure, round the answer to one  figures, round the answer to two
two significant figures. significant figure. significant figures.

4.0 x 10* 400 57,000

b. 66.815 +2.82 =69.635 d.21-0.88=20.12 f.21.5381 +26.55=48.0881

Since 2.82 has two digits after Since 21 has no digits after the Since 26.55 has two digits after
the decimal point, round the decimal point, round the answer the decimal point, round the

answer to two digits after the  to the closest whole number. answer to two digits after the
decimal point. 20. decimal point.
69.64 48.09

To write a number in scientific notation:
[1] Move the decimal point to give a number between 1 and 10.
[2] Multiply the result by 10%, where x is the number of places the decimal point was moved.

a.1,234 g=1.234 x 10° g d. 0.005 62 g=5.62 x 107 g

The decimal point was moved three places to  The decimal point was moved three places to the
the left. right.

b.0.0000162m=1.62 x 10° m e. 44,000 km = 4.4 x 10* km

The decimal point was moved five places to The decimal point was moved four places to the
the right. left.

c. 5,244,000 L = 5.244 x 10° L
The decimal point was moved six places to
the left.

To write a number in scientific notation:
[1] Move the decimal point to give a number between 1 and 10.
[2] Multiply the result by 10%, where x is the number of places the decimal point was moved.

2.0.00125m=1.25x10"m d.0.000 001 899 L =1.899 x 10°L

The decimal point was moved three places to  The decimal point was moved six places to the
the right. right.

b. 8,100,000,000 1b = 8.1 x 10° Ib e. 4,440 s=4.44 x 10 s

The decimal point was moved nine places to The decimal point was moved three places to the
the left. left.

¢.54,235.6 m = 542356 x 10' m
The decimal point was moved four places to
the left.
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1.57  The exponent in 10" tells how many places to move the decimal point in the coefficient to
generate a standard number. The decimal point goes to the right when x is positive and to the left
when x is negative.

a. 3.4 x 10°= 340,000,000 c.3 x 10°=300

The decimal point was moved eight places to  The decimal point was moved two places to the
the right. right.

b. 5.822 x 107°=0.000 058 22 d. 6.86 x 107 =0.000 000 068 6

The decimal point was moved five places to The decimal point was moved eight places to the
the left. left.

1.58  The exponent in 10" tells how many places to move the decimal point in the coefficient to
generate a standard number. The decimal point goes to the right when x is positive and to the left
when x is negative.

a. 4.02 x 10'°=40,200,000,000 ¢. 6.86 x 10°= 6,860,000,000

The decimal point was moved 10 places to the ~ The decimal point was moved nine places to the
right. right.

b.2.46 x 107°=10.002 46 d. 1.00 x 10”7 =0.000 000 100

The decimal point was moved three places to  The decimal point was moved seven places to
the left. the left.

1.59  Compare the two numbers. The number in bold is larger.

a. 4.44 x 10’ or 4.8 x 10° c. 1.3 x 10% or 52,300,000
b.5.6x 10 or 5.6 x 107 d. 9.8 x 107 or 0.000 089
1.60 a.7x 10" <5.06 x 10°<2.5 x 10° b.8.6x10°<25x10*<63x107
1.61  Write the number in scientific notation.
a. 0.000 400 g of folate = 4.00 x 10"g ¢. 0.000 080 g of vitamin K = 8.0 x 107 ¢
The decimal point was moved four places to The decimal point was moved five places to the
the right. right.
b. 0.002 g of copper = 2 x 107 ¢ d. 3,400 mg of chloride = 3.4 x 10° mg
The decimal point was moved three places to  The decimal point was moved three places to the
the right. left.

1.62  Use conversion factors to solve the problem.

a. 0.40 pri X 1m = 40x107m b 40x107m x 394N - 16x10°in
1 x 10° yart 1pr
1.63  The scale shows the individual has a mass of 115 Ib.

1 kg
2.20.5

115 = 52.3 kg



1.64  The syringe contains 1.4 mL of liquid.

1L
a. 14mL b. 1.4mt _ = = -3
X 1000 mE 0.0014L = 14x10°L

1.65  Use conversion factors to solve the problems.

1000 g 1oz
a. 1.5 —— = 1,500 c. ——— =530z
kg 1 kg g 1,500 g~ X 283
2.201
b. 1.5kg 220 = 331Ib
1 kg

1.66  Use conversion factors to solve the problems.

15 mL -
1 tablgspoon

a. 3.5 tablespoons  x 53 mL

b. 53mL y _ 4dosages 7 days x 1week = 1.5x103mL

dosage day 1 week
c.15x10%mL x _ dliter _q5|
1000 mt.

1.67  Use conversion factors to solve the problems.

300 1000mg 300,000
a. g X g = , mg

1,000,000 uL
b. 2k XT— = 2,000,000 uL

im

c. 50cat x 100cm 0.050 m

10z
d. 300g” X 2834 = 10.60 0z ='1_0 oz rounded
to one significant figure

o o x 2 1M _ (6091 m=0.6 m rounded

14 39.4 jAc to one significant figure

35y x 3 X12mx im
' 1yd 1H# 7 39.4.rm.

bl

= 3.198 m = 3.2 m rounded
to two significant figures

Chapter 1-11
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1.68  Use conversion factors to solve the problem.

a. 254K x 1) x 1000mL = 25x10-2mL
1x 108 ke w
b. 35k x —000d - 35x10%g
1k
c.236mt x — 1L = 236x10°L
1000m.
d. 300l x —19 = 03qt
946 prt_
e. 3cups X 1qt X 46t x 1L = 07L
4 cups 1g¥ 1000 pe
f 251ons x 2000k _454g x 1Kg - 23x10%kg
1ton 1 70009

1.69  Use conversion factors to solve the problems.

. 2.54 cm
a. 500w x ———— = 127 cm=130cm rounded

1ine to two significant figures
. 14t 1L _
b. 3.0 pirits X 3 i X Toegr -

1.415 L = 1.4 L rounded
to two significant figures

c. Te = 1.8(Tg) + 32

1.8(37.7) + 32 = 99.9°F
170  Use conversion factors to solve the problems.

a. 532kg x 220Ib = 1171b
ke

b 5.0gr x S2W0z  x _296mL - 47x10°mL
Tgr 110z,

C. TC - TF—32 = 1035 OF—SZ = 397 OC
1.8 1.8

1.71  Use conversion factors to solve the problems.

a. 1gt x 94;6qr:L = 946 mL rounded to three significant figures
1.06 gt 32 floz L i
b. 1l X Y X Tot = 33.92 1l oz = 33.9 fl oz rounded to three significant figures

172 Use conversion factors to solve the problem.

104gd x A% x _946mL - 469x10*mL
1 gal 140
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1.73  Convert from T¢ to T and Tk using the formulas listed in Section 1.9.

a To = 1.8(Tg) + 32 T« = To + 273
= 1.8(53) + 32 = 127°F = 53 + 273 = 326K
b. T, = ITF ~ %2 Tk = Tg + 273
18 = 177+ 273 = 450.K
- 350. - 32 = 177 °C
1.8

1.74  Convert from 7¢ to T and T to T¢ using the formulas listed in Section 1.9.

a Tr = 1.8(Tg) + 32
= 1.8(15) + 32 = B9°F
T= — 32
b. T, = ———
1.8
- —-128.6 — 32 = —-89.2 OC
1.8

1.75  Convert the temperatures to a common unit to compare.

a. TC = TF B 32 b. TC = TF B 32
1.8 1.8 (-higher temperature
- —1—0.——32———=—12°C<—10°C - M=—45°C>—50°C
1.8 } higher 1.8 !
10 °F temperature _50 °F
1.76 a. 0K <0°F<0°C b. 100 K <100 °F <100 °C

1.77 a. Hexane is less dense than water, so 50 mL of hexane will be above the 100 mL of water.
b. Dichloromethane is more dense than water, so the 100 mL of water will be on top of the 50
mL of dichloromethane.

1.78  a. The density of the liquid in beaker A is less than 2.0 g/cc.
b. The density of the liquid in beaker B is greater than 0.90 g/cc.

1.79
122 g

121 mL

= 1.01 g/mL

1.80  Calculate the volume of water using the density of water; use that volume to calculate the density
of the saline.

25.6
2459 x —Tb - oasmL =29 - to4gmL

1.00g~ 245 mL
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1.81

1.82

1.83

1.84

1.85

1.86

1.87

1.88

g x 2d0mL  108g 1K . 567438kg=0.974kg
1ot 1l 1000 g

4 qt 946 pk 0.66.4 1kg = =
1gaf X X X X g = 2497kg=25kg
1gat 1o j22 10009

The density of a substance determines whether it floats or sinks in a liquid. The less dense liquid
is the upper layer. The density of water is 1.0 g/mL.

a. heptane c. water
(0.684 g/mL < 1.0 g/mL) (1.0 g/mL < 1.49 g/mL)
b. olive oil d. water
(0.92 g/mL < 1.0 g/mL) (1.0 g/mL < 1.59 g/mL)
a. specificgravity = density of mercury (g/mL) _ 13.6 g/mL _ 136
density of water (g/mL) 1g/mL
b, 0789 = density of ethanol (g/mL) density = 0.789 g/mL
1g/mL

Use conversion factors to solve the problems.

186 1 186 10
a 1869 9 _ o186gdL b mg , 109
dL 1000 mg dr 1L

1,860 mg/L

Use conversion factors to solve the problems.

a. 1554 x 1000mg = 1.55x 10%mg

dL 1 dL
b. 1558 x 1x100ug = 1.55x10"ug
dL 19 dL
1000
154 X 000mg  dtablet _ 3iablets
1g 500 mg
18y x Jooomt - 105g 1K = 19kg
1¥X 1mL 1000 g

70.7 kg + 1.9 kg = 72.6 kg; 72.6 kg — 69.3 kg = 3.3 kg sweat lost

s3kg x 228 _ 731

1kg
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1.89
a. 20/ x 1000 L 0949 1 kg = 1.9kg
1) 1 il 1000 ¢
b. 1.9kg x 2208 _ 4o
1kg
1.90
250 myg 19 .
13.0 X = 3.25 g of sodium
800z X o 1000 9 o
3.25g—2.4 g = 0.9 g more sodium than recommended daily value
1.91
a.  _20mt” . 21000 _ $0.67 b. 2 tablespoons = 30. mL
1 dose 300. mt dose
30 M « $10.00 _ $1.00
1 dose 300. m dose
1.92
a 193mg x —19  =1.93x1073g 1.93x108 g x 1000.00043 = 1.93x10%ug
1000 mg 1y
b. 20 cigagettes x 1.93 mg = 38.6 mg 38.6 mg >21mg ; the smoker will get less
cigagette nicotine from the patch
1.93
2 tablets x 325 mg/tablet = 650. mg
0510kg x 10008 x 100079 _1dose —_zg46_ 784 full doses
1 kg 1y 650. mg
1.94
4tipes x 2tspr x 5.0pat x 400.41G Al(OH)3  x 19 = 3.2 g Al(OH)3
day tipre 1igp 50t 1000 pxg
4times x 218p x 5.0 x 400. pag Mg(OH), x 19 = 3.2 g Mg(OH),
day tipae 11ispr 5.0t 1000 mg
4tpmes x 23sp x 5.0t x 40.7Q simethicone x 19 = 0.32 g simethicone
day tpre 1tgpr 5.0 pk 1000 pg
1.95
4tipes X 20y 1000 prig X 1 tablet = 16 tablets

time 1g 500. Mg
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1.96
a 20.mit x 1A x _150mL - 50.mL
60 myih 1
b 90.mL x A x _60min - ggmin
150 pl 1
c. 600.mLx _'h x _60min_ = 240 min
150 pl 1
d. 20g x 1000mg x 1t x X x _60min__ = 89min
19 90. my 150 gl 1
1.97
20mg y 1K x 4105 =1.0x102mg
1 kg 2.20 |
1.98
28kg x —19PQ 3doges y 74ags x —9 = 599
kg dose gdy 1000 mg
1.99  Convert mass and height to kg and m, respectively. Use the formula, BMI = kg/m?, to solve the
problem.
1 kg
X ———— =82k
180 I’ 520 16 9

6ft1in. = 73in.

1m
73 X — 1.9m
it 39.4if.
sl = kg _ 8 82
m?2 (1.9)2 3.61

The BMI is in the normal range.

1.100
a 15006 x —1kd - 682kg Staptets x 200-M9 = 600. mg
2.20 16 1 taplet
_600.mg  =8.80 mg/kg
68.2 kg
b. 45k x B880MI  _40x102mg
1k9
1.101

amoy x 1k, 10m§ - 1tablet
2.20 16 1 kg 80 mg

= 2.4 = 2 tablets



1.102

1.103

1.104

160 mg + 4(80. mg) = 480 mg

3.2 mg/kg + 4(1.6 mg/kg) = 9.6 mg/kg

a. 40. kg x 9.6 mg/kg = 3.8 x 102 mg

b. 100. kg x 9.6 mg/kg = 9.6 x 102mg

amount of dosage from tablets

amount of dosage from injection

tablet form gives higher dosage

injections give higher dosage

1.5 tsg somt - 1007 19 = 0159
110 5 mt 1000 mg
200l x — B9, 101 1mg - 0.909mg = 0.9 mg

2.20 Jif 1kg

1000 19
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