3. A 0.406 g sample of magnesium reacts with oxygen,
producing 0.674 g of magnesium oxide as the only
product. What mass of oxygen was consumed in the
reaction?
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4. A 1.446 g sample of potassium reacts with 8.178 g of
chlorine to produce potassium chloride as the only
product. After the reaction, 6.867 g of chlorine

remains unreacted. What mass of potassium chloride
was formed?
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5. When a solid mixture consisting of 10.500 g calcium
hydroxide and 11.125 g ammonium chloride is strongly
heated, gaseous products are evolved and 14.336 g of a
solid residue remains. The gases are passed into 62.316 g
water, and the mass of the resulting solution is 69.605 g.
Within the limits of experimental error, show that these
data conform to the law of conservation of mass.
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6. Within the limits of experimental error, show that the
law of conservation of mass was obeyed in the follow-
ing experiment: 10.00 g calcium carbonate (found in
limestone) was dissolved in 100.0 mL hydrochloric acid
(d = 1.148 g/mL). The products were 120.40 g solu-
tion (a mixture of hydrochloric acid and calcium chlo-
ride) and 2.22 L carbon dioxide gas (d = 1.9769 g/L).
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7. In Example 2-1, we established that the mass ratio of
magnesium to magnesium oxide is 0.455 g magnesium/
0.755 g magnesium oxide.

(a) What is the ratio of oxygen to magnesium oxide,
by mass?

(b) What is the mass ratio of oxygen to magnesium in
magnesium oxide?

(c) What is the percent by mass of magnesium in
magnesium oxide?
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. Samples of pure carbon weighing 3.62, 591, and 7.07 g
were burned in an excess of air. The masses of carbon
dioxide obtained (the sole product in each case) were
13.26, 21.66, and 25.91 g, respectively.

(@) Do these data establish that carbon dioxide has a
fixed composition?

(b) What is the composition of carbon dioxide,
expressed in % C and % O, by mass?
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13. Sulfur forms two compounds with oxygen. In the first
compound, 1.000 g sulfur is combined with 0.998 g
oxygen, and in the second, 1.000 g sulfur is combined
with 1.497 g oxygen. Show that these results are con-
sistent with Dalton’s law of multiple proportions.
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14. Phosphorus forms two compounds with chlorine. In
~ the first compound, 1.000 g of phosphorus is com-
bined with 3.433 g chlorine, and in the second, 2.500 g
phosphorus is combined with 14.308 g chlorine. Show
that these results are consistent with Dalton’s law of
multiple proportions.
To mole tha ciu,em'\%l\'es in both semples o corespond o Tl
tome omount £ one L The elovmand s, W'g simplest b Qivide
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23. The following radioactive isotopes have agplications in
- medicine. Write their symbols in the form 7E. (a) cobalt-
60; (b) phosphorus-32; (¢c) iron-59; (d) radium-226.
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27. For the atom '"®Pd with mass 107.90389 u, determine
(a) the numbers of protons, neutrons, and electrons
in the atom;

(b) the ratio of the mass of this atom to that of an

atom of '2C.
CQ\) Z: 4{9 Qof ?o‘
A = 0D %orm%?cl
§>‘\‘/\:A 46 +n <108
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For o vadral adom | e oo

C =406
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28, For the ion 2®Ra*" with a mass of 228.030 u, determine
(a) the numbers of protons, neutrons, and electrons
in the ion;

(b) the ratio of the mass of this ion to that of an atom
of '°O (refer to page 47).

(6) Z-88 kb Ree = p=88%
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b L ledg %—o( o, Rl codonm
e-9%%-2=58¢6

(b) 22B.0%0 _ 42564
\S 9943514




32. The following ratios of masses were obtained with
a mass spectrometer: '9F/'2C = 1.5832; {3Cl/'3F =

1.8406; 52Br/$2Cl = 2.3140. Determine the mass of a
g},Br atom in amu.
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35. An isotope with mass number 44 has four more neu-
trons than protons. This is an isotope of what element?
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38. lodine-131 is a radioactive isotope that has important
medical uses. Small doses of iodine-131 are used for
treating hyperthyroidism (overactive thyroid) and
larger doses are used for treating thyroid cancer.
lodine-131 is administered to patients in the form of
sodium iodide capsules that contain "'I” ions.
Determine the number of neutrons, protons, and elec-
trons in a single *'T” ion.
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39. Americium-241 is a radioactive isotope that is used in
high-precision gas and smoke detectors. How many
neutrons, protons, and electrons are there in an atom
of americium-241?

Ameciciom (Am) Zws Z2 =9% == P= 9s
N+pP = 24 |
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40. Some foods are made safer to eat by being exposed
to gamma rays from radioactive isotopes, such
as cobalt-60. The energy from the gamma rays
kills bacteria in the food. How many neutrons,

protons, and electrons are there in an atom of
cobalt-60?
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44. There are four naturally occurring isotopes of
chromium. Their masses and percent isotopic abun-
dances are 49.9461 u, 4.35%; 51.9405 u, 83.79%; 52.9407 u,
9.50%; and 53.9389 u, 2.36%. Calculate the weighted-

average atomic mass of chromium.
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45. The two naturally occurring isotopes of silver have
the following abundances: '“Ag, 51.84%; 'WAg,
48.16%. The mass of ' Ag is 106.905092 u. What is the

mass of 'PAg?
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46. Gallium has two naturally occurring isotopes. One of
them, gallium-69, has a mass of 68.925581 u and a per-
cent isotopic abundance of 60.11%. What must be the
mass and percent isotopic abundance of the other iso-
tope, gallium-71?
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48. Use the conventional atomic mass of boron to esti-
mate the fractional isotopic abundances of the two
naturally occurring isotopes, '’B and ''B. These iso-

topes have masses of 10.012937 u and 11.009305 u,
respectively.
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51. Refer to the periodic table inside the front cover and
identify
(a) the element that is in group 14 and the fourth period
(b) one element similar to and one unlike sulfur
(c) the alkali metal in the fifth period
(d) the halogen element in the sixth period
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52. Refer to the periodic table inside the front cover and
identify
(a) the element that is in group 11 and the sixth period
(b) an element with atomic number greater than 50
that has properties similar to the element with atomic

number 18
i (8
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I3_2;9l IJ:V;)J l)f;?l l'll_ 49 I“}?S 103_95 Il-o_,fl 190.2 1?3:2 08 S £00.59 | 204.38 | 207.2 | 20898 L-Qw— [ZID! 122)

(L)

55 56 57 RE] 74 75 76 80 81 82 &3

1 PERIODIU TABLE UF THE ELEMENITD —Tz
H He
1.0079 4.0026
3 4 5 6 7 B 9 10
Li | Be B|[C|[N|O|F |Ne
6941 | 9012 ) 10811 | 12011 | 14.007 | 1600 | 19.00 | 20179
n | 12 B & ] 15 ] 1617 \ |
Na | Mg Allsi| P | s |a ;r We ove X l‘“"S '{i"" an
2299 | 2430 2698 | 2809 (30974 32.“; 35453 139948 O
19 |20 | 21 |2 |22 |5 | % 29 [ 30 | 31 [ 32 | 3 |34 | 35 | 36 w tb\n. Sam cTi oupP
K | Ca|Sc|Ti|V |Cr|Mn|Fe Zn | Ga [Ge | As | Se | Br | Kr [ og A( P \o«* wln Z > so
39.10 | 40.08 | 4496 | 47.87 | 50.94 | 52.00 |54.938 | 55.85 . 6538 | 69.72 | 7259 | 7492 | 7896 | 79.90 P&
37 | 38 | 39 | 40 [ 41 | 42 | 43 | 4 3 | 49 | 50 | st | 52 | 30 54
Rb | Sr | Y | Zr | Nb [Mo | Tc | Ru Cd | In | Sn [ Sb | Te Xe ) Y e
8547 | §7.62 | 8891 | 91.22 | 9291 | 9594 | (98) 1011 112.41 [114.82 | 118.71 | 121.75 | 127.60 | 126) 131
7
Hf

84 86
Hg | TI | Pb | Bi | Po | At | Rn
200,59 | 20538 | 2072 | 20898 | 209 | @10) | 222

Cs | Ba | *La Ta WBeOs
1

13291 | 137.33 | 138.91 | 178.49 | 18095 | 183.85 | 186.21 | 190.2

55. What is the total number of atoms in (a) 15.8 mol Fe;
(b) 0.000467 mol Ag; (c) 8.5 X 107! mol Na?
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(a) \S.‘SWY 6.022%10 " Fe_ohvms = 9.5\ K(Ou( Te ohons
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13
(b) 0.000467 w%x 6r022x10” Agedoms 5 g1 %10" Ag ahoma
| md AT
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57. Determine
(a) the number of moles of Zn in a 415.0 g sample of
zinc metal
(b) the number of Cr atoms in 147.4 kg chromium
(c) the mass of a one-trillion-atom (1.0 X 10'%) sam-
ple of metallic gold
(d) the average mass of a fluorine atom (in grem s)

o e s

(0) mass of Zn 0 o sles of 2

A'S'O/ﬁ}é R | 2 ::6,?4"8M02m

69.23/3,}4
3

molat wao. .
k:\(:l\/O:tD Og Ce % Am%olxos . egazﬁmﬂ,,g

3 1%
474 kger, BEE, 1TRC | o s L\ 0,37,
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S\.9%6g 1wt Cr
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. Determine

(a) the number of Kr atoms in a 5.25 mg sample of
krypton

(b) the molar mass, M, and identity of an element if
the mass of a 2.80 X 10** atom sample of the element
is2.09g

(c) the mass of a sample of phosphorus that contains
the same number of atoms as 44.75 g of magnesium

(0\) 5.25S 225’47% 16%"8’44’-% |m~'Q Kr . @oZLxLE?Kr oApwrS
- \%Kr 35.7‘f%3—# | ok K

19
=2.77x10 Kr «Fhag

(!9> Woler Mmang$ = Mm-S

wple S

W e co\,\cu.«Q@J‘C yveo\zs F«am Me numlber GX_oJ\‘DMS
2.%0 x\oth | ok

6.012.7('02%9
wolone s o _‘Zﬁ_ﬁ\/ 449 3/ 1

0.0 46<

(¢H) T wode MMvvu/‘azrcg(o)\"DmS/we e d s m,Jrch"h/%
nunboer f mo\2 s

L\L\.7§W L M% = .84\ Mg
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Mo SS oQ P -\ 34 W 0. 2743‘9 - 57.02 3P
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61. How many **Pb atoms are present in a piece of lead

weighing 215 mg? The percent isotopic abundance of
MPb is 1.4%.

’PQICQMJ\' &)‘OMV\cLﬁmce 1s on o wole bogis. Se we musT
C,ovwe/‘k The Lo SS ogr 'h\a. SMPLQ '\\c VV\D\Q,Q} ug"m,g e WwLo:‘
MOSS D(( Semeh Pl (st Jusy N“Pb) ond Tren toke \ &/
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62. A particular lead—cadmium alloy is 8.0% cadmium by
mass. What mass of this alloy, in grams, must you
weigh out to obtain a sample containing 7.25 % 10* Cd

atoms?
NC ,C‘;rg’)' C'OY"VU—}F\’W'- no ., °£ C_A eO\oMs "\‘o oh/r‘wgt
7.2§x\o”CJ)A>mnsx | ek Cd L 4lgd | 125.3 2 Cd

6.022 310" Clodomrs 4 rrnk-Cd—
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63. Medical experts generally believe a level of 30 ug Pb
per deciliter of blood poses a significant health risk
(1dL = 0.1 L). Express this level (a) in the unit mol
Pb/L blood; (b) as the number of Pb atoms per milli-
liter of blood.

C
(o) 30%}39/)( |O,%Je)o . l@ =L-4xl66MPE
0. 41>  dpgPb  20725PL- L

-
(b) I.4X|BW§( é‘O’le\O‘V@ o LS N 3_,47(@'4?5 odows
N \E\ A_W @ w L

64. During a severe episode of air pollution, the con-
centration of lead in the air was observed to be
3.11 ug Pb/m>. How many Pb atoms would be present
in a 0.500 L sample of this air (the volume of air dis-
placed in the lungs between inhaling and exhaling)?
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100. An attempt was made to determine the atomic mass
of element X. If X forms a compound with oxygen
that contains 46.7% X by mass and has the formula
XO, what is the atomic mass of X?

X = (\/LD\W( Mo SS og(x

M%"/‘ 9(()_ X = X 7((00 :46.7
X + 15999
X = 0.447
X £ 1IS. 899

X = (0.467)(x +1S 33%)
X = 0.467 % +7.422.
O-S%?X - -7.4—22
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103. Which of the following have the same charge and
approximately the same mass?
(a) an electron and a proton; (b) a proton and a
neutron; (¢) a hydrogen atom and a proton; (d) a
neutron and a hydrogen atom; (e) an electron and
an H™ ion

(a) Electrong and [am%ws hore o()‘)os'l‘le c.h—aisei
Ar ?m\*OV\ 1S Ay 2000 "\\‘W\.Q/S hroovier Thoan aun
edec tromn.
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Nb%s)\\\m_ C)W%Q/\emf\— HF 18 A~ 2000 Horee lhaswier (h’\—twt

N &\LU\'rov\

107. What is the correct symbol for the species that con-
tains 18 neutrons, 17 protons, and 16 electrons?
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108. The properties of magnesium will most resemble those
of which of the following? (a) cesium; (b) sodium;
(c) aluminum; (d) calcium; (e) manganese.

7 PERIUODIU TABLE UF THE ELEMENID —ﬂ
H He
1.0079 4.0024
3 4 5 6 7 g 9 10
Li | Be B|C|N|O|F |Ne
6941 | 9012 | 10811 [ 12011 | 14.007 | 1600 [ 1900 | 20179
| 12, 3|18 | 15 | 6 | 17 | 18
Na | Mg Al | Si | P | S |Cl|Ar
2299 | 24.30 . 2698 | 2809 30974 | 32.06 | 35453 139.948
9 2| 2 | 23 | 24 29 [30 | 31 |32 | 33 | 34 | 35 | 36
K a ' Se [Ti [V |Cr Cu | Zn |Ga | Ge | As | Se | Br | Kr
39.10 4496 | 47,87 | 5094 | 52.00 X 6355 | 6538 | 6972 | 7259 | 7492 | 7896 | 79.90 | 8380
37 | 38 | 39 | 40 | 41 | 42 47 |48 | 49 | S0 | st | 52 | 53 | 54
Rb | Sr | Y | Zr | Nb | Mo Ag ([Cd | In [ Sn | Sb | Te | T | Xe
85.47 | 87.62 | 8891 | 91.22 | 9291 | 9594 .42 | 107.87 [ 112.41 | 114.82 | 118.71 | 121.75 | 127.60 | 126.91 | 131.29
55 |56 | 57| 12| | 74 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86
Cs | Ba |[*La| Hf | Ta | W Au |Hg | T1 | Pb | Bi | Po | At | Rn
13_1;91 137.33 | 13891 I7§ 49 | 18095 | 183,85 | 186.21 | 190.2 | 1922 |V 19697 | 200.59 | 204.38 | 207.2 | 208.98 | (209) | (210)

Ma.»oxw.sium (Wg) will mosT iemble Ca (calcivm)
Since M ore in The Soame .Trou':: (c»bmm)
The sther Jomenks ore Aot tn The sowme group:

110. The two species that have the same number of elec-
trons as S are (a) *C; (b) ¥S*; (c) ¥°P; (@) #Si*;
(e) P°S%7; () **Ar*’; (g) **Ca*".

EXE
S = Z-16 e-16 beesusze 315 s newctrol

(U =27 e17x16
(b) ST 2.\6 e-l-A=IS £16 x
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Cﬁ)AQOA'rFL*:—%Z:\% e z1%-2 =16 v~

(%)4o&z+ = Z2:-20 e=20-2:-19 _+|é> X



113. A 5.585-kg sample of iron (Fe) contains
(a) 10.0 mol Fe
(b) twice as many atoms as does 600.6 g C

(c) 10 times as many atoms as does 52.00 g Cr
(d) 6.022 x 10** atoms

55‘83'/\@3/%;( '03?‘% LmdFe  _o0.0md T
1}3}@ 5S-64S ke

((9\) 0.0 md T X
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114. A 91.84 g sample of Ti contains (a) 4.175 mol of Tj;
(b) 6.022 X 10* Ti atoms; (c) 1.155 X 10?* protons;
(d) 2.542 x 10® electrons; (e) none of these.

(2) Q184 3% 4;;:‘27/%/; 19186 mel # 4178wk
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117. Gold is present in seawater to the extent of
0.15 mg/ton. Assume the density of the seawater is
1.03 g/mL and determine how many Au atoms could
conceivably be extracted from 0.250 L of seawater
(1ton = 2.000 X 10°Ib; 1 kg = 2.2051b).
seomakes = sw"

-3 23
. . 1 [ 600 x10 Au abyms
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