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Chapter 1: Matter, Energy, and Measurement

QC1.1 Multiplication: (a) 4.69 x 10° (b) 2.8 x 101°
Division: (@) 1.94 x 10% (b) 1.37 x 10°

QC12 (@ °F= % C+32= % 64.0°C + 32 = 147°F

(by °C= g (°F-32) = g (47°F - 32) = 8.3°C

655 m{( 1.609 km

Lo )

332 M 1kf ) 1mi ) 60£ )60 min ) _ .
Qe ls £ Llooon{ﬂwogkrﬂhm(ﬂ Lhr J 743 mifhr

=13.8 km

50. sl 1.5 g antibiofic ) 1000 mg antibiotic ) 1 hf ) _ -
ot L 1000. mLsol JL 1W MGO minJ = 1.3 mg antibiotic/min

(4549Ti)
QC16 Massof Ti=17.3 | =785¢Ti
assof Ti mIfL 1me gTi

56.8 ¢

= ——— =243 g/mL
23.4 mL
QC 1.8 The specific gravity of a substance is the density of this substance divided by the
density of water, which is 1.000 g/mL.

d

Specific gravity =1.016 = —
P vty 1.000 g/mL

d =1.016 g/mL

1.2 A major reason for the increase of the average life expectancy of humans in the last 80
years has been great progresses in medical science. Diseases that were once fatal have
either been eradicated or cures developed. The causes and cures for many major diseases
are now better understood and treatments more effective.
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1.4 (a) Chemical change: burning gasoline is converted to carbon dioxide and water.

(b) Physical change: ice forming from liquid water is still H2O, just a different state of
matter.

(c) Physical change: boiling oil is still oil, just a different state of matter.

(d) Physical change: melting lead remains lead, just a different state of matter.

(e) Chemical change: elemental Fe has been converted to rust, Fe2Os.

() Chemical change: nitrogen and hydrogen converted ammonia, NHz, involves a change
in chemical composition.

(9) Chemical change: the chemical components in food are converted to energy, carbon
dioxide, and water thus changing chemical composition.

1.6 (a) 403,000 (b) 3,200 (c) 0.0000713 (d) 0.000000000555
1.8 () 210x108  (b) 1.07x10* (c) 293x 1072 (d) 8.4x10' (e) 1.36 x 102
1.10 (a) 7.74 x 10° (b) 8.808 x 10?2 (©) 1.3022 x 10?2

1.12 3.25 x 1010

114 (a) 3 (b) 2 1 (d) 4 (€) 5

1.16 (a) 2.5 x 10* (b) 4.1 (c) 155

1.18 (a) 10963.1 (b) 244 (c) 172.34

1.20 (@) 1kg=1000g (b) 1mg=0.001¢g

1.22 (a) 100 cm (b) 230 mL (c) 75 kg (d) 15mL
(e) 50 mg () 100 mm (9) 8¢

1.24 Temperature conversions: °C = g (°F-32) and K=273+°C

@) g (320°F - 32) = 160°C and 273 + 160°C = 433 K

(b) g (212°F - 32) = 100°C and 273 + 100°C = 373 K
©) g (0°F - 32) = -18°C and 273 + (-18)°C = 255 K
5

(d) 9 (-250°F - 32) = -157°C and 273 + (-157)°C =116 K
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1.26 Unit conversions:
(2.2051b)

(@) 42.6 %L L1 J:93.9 I

© 34 i (2'54 Cm] =86 .cm

1
() 2.73 gel [3;;?} =103 L

( )
(g) 33.61 gf L 1_02;' ng =31.80 L

(i) L1 prit (1'609 km} = 1.8 km

1 prit

(b) 1.62 16 (453;9’} =735

(d) 37.2 ML LLLUNS QPP

mJ
( loz \_
(f) 62 /dk28-35 /dJ—Z.Zoz

(h) 437 ¥ { L ga'r | =150l

(i) 34.9 [1floz ) )0

(2057 m)

1.28 First, convert one of the bottle's units to the other.

05 fi-67. ngsunf\( 1cc )

= 2.8 x 10% cc, which is less than 300. cc bottle

1.30 The key here is to first convert speed from mph to kph. Yes, you would reach Ottawa

within an hour.
75 mii (1.609 km )

1hrL 1 pi

Speed =

Time to reach Ottawa = 80 krﬁ [ 2; hr

(25.00 prff )/ 1.609 km )/

) =120 kph

= 0.7 hr (rounded to one significant figure)

1.32 Car efficiency = L

gl Sy JL
V2 Wv

! ge(f j =10.63 km/L

3.785L

L34 1686 8 Lzzos )SJL

)

1.36 36}50hi|d[ 1 k§ }[20. mg Velosef/day

L )4

05 I

1 cobvsol (1 mL IV sol)
0 WJMWJ =17 mL IV sol

J =3.3 x 10° mg/day

2\ 1 mL sol ) sol

. ( 1% VZO.W/day
36}5ch|IdL2.205 %JL 7

JL208m ost_16 LdT\y
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( \( in )
L%?SOWL 150 pltv S0l L min | =5 x 10" min

500. WJQM

The answer is rounded to one significant figure because both 1 min and 5 mL only contain

one significant figure.

o

( )
1.40 Vol of pantoprazole IV = 40. mg/PAﬂ MJ =1 x 10° mL PAN IV solution

L0.4 mgPAN

( )
Vol of MgSO, IV =5 W L mL IV sol J =3 x 10 mL MgSO, IV solution

002 gugs;

Combined volumes of IV solutions = 4 x 10?> mL (rounded to one significant figure)

1.42 At low temperatures, most substances exist as solids.

144 d = mass/volume = (:13;472 ﬁ} (110(;)69J =3.214 g/mL

rock sample

1mLT|\

454gﬂ/J

146 Volume of Ti = 163 g/'I/L =359 mL Ti

1.48 Answer rounded to two significant figures:

( )
Mass__..= 280 mlzmetm LO.791 g methanol | _ 2.2 x 10° g methanol

1MJ

1.50 (a) The densities of O, and CO- can be calculated as follows:

o e Rt

( V(1000 m )
Q.. - 10.00 g CO, )(e(f P
5058 M 1LCO,

(b) Carbon dioxide (a gas that does not support combustion) being denser than oxygen will
sink to the level of the fire and temporarily displace the oxygen. By cutting off the
supply of oxygen (a fuel for the fire), the fire will be extinguished.
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1.52 Matter-energy can neither be created nor destroyed (law of conservation of energy), solar
panels work by converting light energy into electrical energy.

1.54 Assuming that the 180 Ib man is measured to three significant figures:

445 mg drug
Drug dose =135 an| ————————= | =334 mg dru
9 0%8sas Io-ran [180 Ib-Aran j dcrig

1.56 (a) Volume (b) Volume (c) Mass (d) Density
(e) Temperature (F) Velocity

1.58 V__ =lengthx height x width = (5.3 m)(2.0 m)(4.2 m) = 45 m®

(125 x 10°¢) (100 e\ 1k _
ar =0 Ve = LTJ (45 Hf()( s J Lloooggj = 56 kg air

1.60 KE = 1/2(mv?)
m=127 I (453'6 g} =576 x 10° g

1
(14.7 pit 1(1.609 ket 11000 M 1 (100em)( 1 Af M1 prif )
A G| s J(lkrﬁﬂlm/ﬂeom(ﬂmsec)

KE = 1/2(5.76 x 10" g)(657 cm/s)®> =1.24 x 10 g-cm?s? =1.24 x 10" ergs

=657 cm/s

1.62 Convert dollars/L into dollars/gal, then compare:
 $1.22(3.785 ¥

Montreal — J{ k gal J

Gasoline is less expensive in Potsdam ($3.93/gal) than in Montreal ($4.62/gal).

(75 pC V(10.gtts ) 1 pF ) .
1.64 k 1% )klmfﬂﬁo minJ = 13 gtts/min flow rate

Gasoline price = $4.62/gal

dose-14jb/c/L25 gJ = 35 mg per 12 hours

total drug to be delivered = 7 M(Z;;J (1156;} (i:?

=4.9 x 10* mg
)”
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( 1 k§ V1-39134?'111/9V 1mL stock | _ _
1.68 51.4 %LZ.ZOS%JL . }?é MWJ = 2.02 mL of stock solution

1.70 Convert each quantity into a common unit (grams): (a) is the largest and (d) is the smallest.
(@ 419

 10° lg _
(b) 3 x 10 mg/[looo /ng

6 19 |_
(c) 8.2 x 10 ﬂg(ml_&zg

1000 g

d) 4.1310 x 10° ——=|=4.1310 x 10°
@ 4220 <10t o TP -z

1.72 Travel time = 1490. pfi 1.609 ki CLLI 10.9 hr
1 i 220. ki

1.74 1.00 mL of butter = 0.860 g and 1.00 mL of sand =2.28 g

() Gy = I _ 3 57 gL
2.00 mL

(b) First calculate the volumes of sand and butter, which totals 1.60 mL

1.00 mL sand
= 1.00 =0.439 mL
sand g/saﬂ/£ 208 Q/Saﬂ/ J
1.00 mL butter
= 1.00 =1.16 mL
butter g/b—u'n/( 0.860 g/buﬂe/r ]

_200¢
dmixture -
1.60 mL

=1.25g/mL

( 1 mL sol )
1.76 60. W = 0.8 mL solution injected
L?S mg mepeﬁdﬁJ .

1.78 Aspirin tablets that contain 325 mg of aspirin contain more aspirin than 81 mg tablets. The
325 mg dose of aspirin is usually taken for pain, while the 81 mg daily dose of aspirin is
usually taken to help prevent heart attacks.

1.80 First, it is important to know exactly what the treatment involves and the mechanism of
action. Also, did the study compare the treatment group with a control group consisting of
ear infection patients that didn’t receive the treatment? Finally, did the scientist test the
treatment for safety?
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1.82 The folk medicine will be extracted and separated into pure materials. Each pure material
will be tested for biological activity. The pure materials that are identified as biologically
active will have their chemical structures determined, and often, a chemical synthesis
developed for mass production.

(1 )s61 1(1000 mC ) 1 pf V(15gtts) _ |
(12 )1 et Lo min L ;1]{ ) = 2L gtts/min

1.84 flow rate =

1.86 (a) Dose (in milligrams) of Tylenol calculated to two significant figures:

[ 1kgeti@d )(15m )
g Tylenol )
Dose = 42 Ip-efild =2.9 x 10? mg Tylenol
o Jyahﬂ/(z.zos Lbehﬂﬁﬂ 1 kgehild J * A0 M IYEne

(b) Dose in milliliters of Tylenol solution calculated to two significant figures:

_ (" 1kgetild 115 mgTy1)( 50mLsol | _
Dose = 42 WLZ.ZOSWM WJMBO WJ =8.9 mL sol
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