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Solutionsto problemsin Chapter 1 —
Problem-solving, units, significant figures.

Physical change. The helium sn't changed in any way by lenking ot of the balloon

Chemical change in the hattery

Physical chamge. The orange juice concentrabe can be regenerated by evaporation of the water.
Chemical change. Photosynthesis changes warer, carbon dioxide, etc.. into complex organic matter

Physical change. The sali can be recoverad unchanged by evaporaiwon.

element (b} compound (c) element (d) compound

L3

wolume

Step 17 You ane asked o solve for the mass of memeury. Therefore, solve the above egquaton alzgebrmcally

Fowr the: mass.

mass = density = volume

Step 2 Calculare il mass of mercury by subsiipaiing the known values inge the equaton

1.19

.27 (a)

mass of Hz I}hilywr'-_!aml. L30x 10° g
M.

5°C
9" F

29C = (°F - 32°F) x

(a) ?°C = (95F - 32°F) x — = 35°C

(b) ?°C = (12°F — 32°F) x — = —11°C
O F
[y [ [ 5‘:'{:-
(€) ?°C = (102°F — 32°F) x - 39°C
9°F
5°C

(d) ?2°C = (1852°F — 32°F) = = 1011°C
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four (b} two {c) five (d} two, three, or four



125 (a) 14575 + (23« 1071 = 14575 + 023 = 1.4598 x 10

4
by 9500 795 x 100 o e

25« 102 25 w102

CHAPTER 1: INTRODUCTION

(€ (70x107) — 801074 = (7.0 2107 - (080 107 = 62x 107
() (1.0x10% % (992 10% = 9.9x 10"

1.3 (a) Devision

The number of significant figures in the answer 15 determingd by the ariginal number having the
smallesi pumber of sagmbicant Tigures.

T30 km _
5. 70 kmn

1285

The 3 (bolded) is a nonsignificant digit because the ongirgl nomber 5 70 anly has three sigmificant
dugmts. Therchorg, the answer bas only three signehcant digrls

The cormect smswer rounded ofF to the cormect number of sigmificant figures s

1L.28  (Why are there no wnits?)

(b} Subfraction

The number of sigmificant figures o the mght of the decimal pomt an the answer 15 determmad by the
lowest number of digies 1o the mght of the decimal poim in any of the original numbers. Writing bodh
numbers with cxponents = -3, we hive

i

3266107 mg - 00788« 107 mg - 318 % 1070 mg

Simce 326 « 1077 has anly twa digis to the Aght of the decimal padnt, two digits are camied to the right
of the decimal poisit m the final ansaer
(e} Addition

I'he number of significans figures oo the nghn of the decimal point in the answer is decrmmed by the
Iowest number of digits o the reghi of the decumal point in any of the onginal numbers. Wntng both
numbers with exponems = +7, we have

0402 « 10" dm + 7.74 = 10" dm = 814 % 10" dm



. - ¥ .
Since 7.74 = 107 has only two digits to the mght of the decimal pomnt, two digits are carned to the nght
of the decimal point in the final answer

1.31 (a) ?dm = 226 m = W0dm _ 226 dm
I m
(b) kg — 254mg « w0l & 1KE e 107 ke

I mg 1000 g

137 (@ 60fx —" - 1.8m
ERE B

ol

4536 ¢ ; 1 kg

168 1b = = 76.2 kg
11b 1000 g
&5 mi
by 2mi LOOOkm g m
1h 1 mi
Calo . . o
© 30 =« 1077 ¢m . _lln . lt'lt ; 1 mu y 3600 = _ {i.'?xlﬂsmph
ls 254 ¢m 121in 5280 fi 1 hr
0.62gPb

(@) (6.0 10° gof blood) _ 37x 105 g Pb

1« 108 g blood

1.48 The volume of silver is equal to the volume of water it displaces.
Volume of silver = 2605 mL - 242.0mlL = 185mL = 185 L‘m3

194 3 g

185 o = I[I.Eg.ﬂum:i
Sem

density =

3000 mi y 1 gal gas y 95 kgCO4

_ - 9.5x 10" kg CO,
1 car 200 m 1 gal gas

1.65 (40 x 10° cars) x




