Chemistry — Chapter 9: The Mole Concept

Homework Problem Answers:

Text Problems: 3, 9, 15, 17, 19, 25, 33, 37, 43, 49, 51, 57, 61, 65, 77, 79, 81

3. Element Mass Element Mass
(@) Be 9.01g (b) Br 7990 g
(¢) Sc 449% g (d) Se 7896 g

6.02 x 1023 atoms Zn

= 7.52 x 1022 atoms Zn

9. (a) 0.125melZn x

6.02 x 1023 molecules Cl,

1 melLn -

(b) 0.250 mel-ct, x

(¢) 0.675melZnCl, x

15. Compound
(a) CaS
(b) CaSOq4
() Fe(C2H302)2

(d) Fe3(POy)2

- = 1.51 x 1023 molecules Cl;

6.02 x 1023 formula units ZnCl,
1 mobLnch,
= 4.06 x 1023 formula units ZnCl;

Molar Mass
40.08g Ca + 32.07gS = 72.15 g/mol
4008 g Ca + 32.07gS + 4(16.00gO)

= 136.15 g/ mol
55.85g +2(12.01g+1201g+1.01g+1.01 g+
1.01 g + 16.00 g + 16.00 g) = 173.95 g/mol
3(55.85 g) + 2(30.97 g + 16.00 g + 16.00 g +
16.00 g + 16.00 g) = 357.49 g/mol

17. (a) MM of Hg = 200.59 g/mol

1 mebHe 200.59 ¢ He

295 x 102 atems Hg x g3 707 atoms Hg * 1 melHg

= 983 g Hg

(b) MM of N; = 2(14.01 g N) = 28.02 g/mol

1 mel N, 28.02 g N>

1.16 x 1022m9196H165‘N2 x 6.02 x 1023m9]e€!!le'5 P.I?_ X 1 m&]—NQ

= 0.540 g N,



19.

25.

(c)

(a)

(b)

(c)

(a)

(b)

(c)

(d

MM of BaCl, = 137.33 gBa + 2(35.45g Cl) = 208.23 g/mol

. 1 molBaCl,
5.05 x 102! formula-units BaChy X 557073 formula units BaCl

20823gBaCl,
x Bt = 175gBaCh
MM of K = 39.10 g/mol

1 mob K 6.02 x 1023 atoms K
10gk x 3970k * TmelK

= 2.31 x 1022 atoms K
MM of O, = 2(16.00 4 Q) = 32.00 g/mol

1 melO; 6.02 x 1023 molecules O,
047089: * Fo0go, * TmolO;

= 8.84 x 1021 molecules O,
MM of AgClO3 = 107.87 g Ag +3545gCl + 3(16.00 g O) = 191.32 g/mol

1 srobAudos 6.02 x 1023 formula units AgClO;
05558A850s x 15137 g AsCIO; Tmol Ao,

= 1.75 x 1021 formula units AgClO;

MM of Ar = 39.95 g/mol

39.95 1 mol
1-&!-9]- x 22.4L = 1-78gj]_.

Density of Ar (at STP):

MM of Cl; = 2(35.45g ClI) = 70.90 g/mol

7090g 1
Tmel * 2ar - >178/L

¢

Density of Cl, (at STP):

MMof CHy = 12.01gC + 4(1.01 gH) = 16.05 g/mol

16.05 ¢ 1 meol

Density of CHy (at STP): Tmal % DaL = 0717 g/L

MM of C;Hs = 2(12.01gC) + 6(1.01 gH) = 30.08 g/mol

3008 ¢g I

Density of C;Hg (at STP): Tmel * 4

= 134g/L

!



37.

43.

(@) MMofH,S = 2(1.01 gH) + 32.07gS = 34.09 g/mol

1 melH,S 34.09 g HpS
X VALHS X 1TmelHhS

1.05 EHLS

= 1.60 g HyS

(b) MM of NoO3 = 2(14.01 g N) + 3(16.00 g O) = 76.02 g/ mol

1 mel-N,O; 76.02 g N,O4
58130 *x HITNO X T 13“93 = 18.1 g N2O;
Gas Molecules Mass Volume at STP
hydrogen, Ha 1.50 x 1023 0503 g 558 L
ammonia, NHj 1.50 x 1023 425g 558 L
methane, CHy 1.50 x 1023 400 g 558L
MM of C5H1 1N502

= 5(1201gC) + 11(1.01gH) + 14.01gN + 32.07gS + 2(16.00 g O)

= 149.24 g/mol
TT57ig CHINGD; * 100%
149.244113'1(:1&:{11\1502 x 100%
149.24}‘;%15%11:114502 x 1007
149.243;'325151@02 x 100%

3200 O

149.24 g CsH; NSO, ©

100%

40.24% C

7.444% H

9.388% N

21.49% S

21.44% O

60.05gC + 11.11gH + 14.01gN + 32.07gS + 32.00g0O




1 mol Cu
49, 1.925gCu  x B55eCu — 0.03029 mol Cu

I

2410g Cu Oy - 1.925gCu = 0485g0

1 mol O
04850 x W‘j@ = 0.0303 mol O

Cu 0.03029 Oo0.0
—u'mg— —m% = Cuy.0001.00 The empirical formula is CuO.

1 mol Co
51. 1.115g€Ce x 58938Co — 0.0189 mol Co

2025 g CoxSy — 1.115gCo = 0910g S

1molS
09108 x m = (0.0284 mol S

Co 0.0189 S 0.0284
o010 o010 = C01.0051.50 The empirical formula is C0,S;.

1 mol C
57. 18.258€ x m

1mol H
077 ¢H x TolgH

1 mol Cl
80.99 gk x m = 2.28 mol Cl

1.52 mol C

0.76 mol H

C—E’-_;% mo'-;% 9—3—;%,8— = Cy0H;0Cl3p The empirical formula is CoHCl3.

61. MM of C3HsN = 3(12.01gC) + 8(1.01 gH) + 14.01gN
= 3603gC + 808gH + 1401gN = 58.12g/mol

. (C3HsN)»  115g/mol
Hexamethylene diamine: CoHsN -~ 58.12 g/mol n=2

The molecular formula of the compound is (C3HgN), or CgHyNo.



65.  Empirical Formula

1 mol C
248g€ x TZOl_g-G = 2.06 mol C

1mol H
208gH x i—m = 206 mol H

1 mol ClI
7316} x m = 2.06 mol Cl

C 2.06 H 2.06 Cl 2.06

05 705 205 = C1.00H1.00Ch1.00 The empirical formula is CHCI.
Molecular Formula
MM of CHCl 1201gC + 1.01gH + 3545gCl

48.47 g/ mol

. (CHCl),, 290 g/ mol
Lindane: ~FHET” = 2847 g/mol n=6

The molecular formula of lindane is (CHCl)g or C¢HgCle.

1 mel Hhe 18.02 ¢ H,O 1 cm3 HyO

77.  lmeleeule O x FTH 0T molecules L0 < 1mebHh0 * 1.00 g H,0

= 2.99 x 1023 cm3® H,O

79. MM of Cy2H22041 12(12.01 g C) + 22(1.01 g H) + 11(16.00 g O)

14412gC + 22.22gH + 176.00g 0O

o n

342.34 g/mol
1 mel 12 melC 6.02 x 1023 atoms C
L0801 x 35305 X Tmel G0, LmelC
= 2.11 x 1022 atoms C
81 1 o 1 iod vitbamin K et ke
X 6.02 x 1023 moleculesvitamink 1 molvitamink
76.3 £C 1 melc 6.02 x 1023 atoms C 11 atoms C
* 100 gvitamink * 1201gC * TmelC = 11 aloms

(Note: Since the number of atoms must be a whole number, the answer is
11 atoms, not 11.0 atoms.)



