Chapter 3: 34, 36, 40, 42, 44, 48, 50, 52, 55, 61, 68, 69, 72, 75, 81, 83, 86, 89, 101, 103, 115,
118,122, 138

34, 500.0gFe x 11CFC g 953 mole Fe

55.85 ¢ Fe

23
8.953 mole Fe x 2022 X107 atomsFe o 15, 10 atoms Fe

1 mole Fe

1moleC
6.022 x 10* dtoms C
12.01¢gC

8.0x107° moleC x ——=— = 0.10gC
1 mole C g

36. 5.0x10*" gtoms C x = 8.3x10° mole C

40. 4(30.97 g/mole) + 6(16.00 g/mole) = 219.88 g/mole
3(40.08 g/mole) + 2(30.97 g/mole) + 8(16.00 g/mole) = 310.18 g/mole
C. 2(22.99 g/mole) + 1(1.008 g/mole) + 1(30.97 g/mole) + 4(16.00 g/mole)

= 141.96 g/mole

oe

#. & 1.00gP0, x PO 455 107 mole PO,
219.88 ¢ P,0,
I mole Ca, (P
b, 1.00gCa,(PO,), x e POD: 555 ¢10 mole Ca, (PO,),
310.18 g Ca, (PO,),
1 mole Na,HPO,

c. 1.00 g Na,HPO, x = 7.04x10"° mole Na,HPO,

141.96 g Na,HPO,

219.88 g P,0,

44,  a. 5.00 mole P,O, x = 1.10x10° g P,O,

1 mhole P,O

310.18 g Ca, (PO

b.  5.00mole Ca,(PO,), x eCa,(P0.), _ 4 55¢10° gCa,(rO,),
1 mole Ca,(PO,),
141.96 g Na,HP

c. 500 mole Na,HPO, x 08N HPOL - 14 107 g Na, HPO,
1 hole Na,HPO,

48. a.

6.022 x 10” molecules P,O,

4.55x107° mole P,O, x
e 1 mhole P,0,

=2.74 x 10*' molecules P,O,




b.
6.022 x 10* form. units Ca, (PO,),

1 mole Ca,(PO,),

3.22x107 mole Ca,(PO,), x =1.94 x 10*' form. units Ca, (PO,),

C.
6.022 x 10* form. units Na,HPO,
1 mole Na,HPO,

7.04x 1073 mole Na,HPO, = 424 x 10* form.units Na,HPO,

50. a.

4 P
2.74x10*" molecules P,O, x atoms

1 holecule P,O

= 1.10x10** atoms P

b.

1.94 x 10°' formula units Ca,(PO,), x 2 atoms P

1 formula unit Ca,(PO,),

= 3.88x10* atoms P

C.

4.24x10* formula units Na,HPO, x Latom P

1 formula unit Na,HPO,

= 4.24x10* atoms P

52. a. CoHgOq4 180.15 g/mole
b.

5.00x10> mg C,H,0, x

1g C,H,0 1 mole C,H,0
20Ty “TOET0TTe - 978x10°° mole C,H,0,
10° ¢ C,H,0, = 180.15¢ C,H,O,

6.022 x 10* molecules C,H,O,
I mole C,H,0,

2.78x 107 mole C,H,0, x =1.67 x 10*' molecules C,H,0,

55.  a.
Imhole C,H,0,N _ 6.022 10> tholecules C,H,0O,N . latom N

5.00 g C,H.O,N x
75.07 ¢ C,H.O,N 1 hole C,H,0,N 1 pholecule C,H,O,N

= 4.01 x 10** atoms N
b.

5.00g Mg;N, x

Ihole Mg; N, 6.022x 10* formula units Mg, N, . 2atom N
100.95 g Mg, N, 1 mhole Mg N, 1 formula unit Mg, N,

= 5.97 x 102 atoms N
c.

I thole Ca(NO,),  6.022 10* form. units Ca(NO,), . 2atom N

5.00 g Ca(NO,), x -
164.10 g Ca(NO,), 1 mole Ca(NO,), 1 form. units Ca(NO;),

= 3.67 x 10** atoms N



d.

5.00g N,0, x 1 mole N,0, X 6.022 x 10* molecules N, 0, . 2 atoms N

92.02g N,O, Imole N,O, I molecule N,O,

= 6.54 x 10** atoms N

61. a. 140100 = 46.68%N

(14.01+16.00)

b. NO, 14.01 x 100 = 30.45%N
(14.01+2(16.00))

c.  NO4 2(14.01) x 100 = 30.45%N
(2(14.01) +4(16.00))

d N0 214.01) x 100 = 63.65%N
(2(14.01) +16.00)

68. a. SNH = 47.09 g/mole

188.35 g/mole

=40 S4N4H
47.09 g/mole s
b. NPCl, = 115.88 g/mole

347.64 g/mole

=3.0 N3P3Clg
115.88 g/mole

C. CoC404 = 170.97 g/mole

341.94g/mole _ Co,C30s
170.97 g/mole

d. SN = 46.08 g/mole

184.32 g/mole

= 4.0 S4Ny
46.08 g/mole

69. Assume 100 g of compound:

5679 C x A 4229 mole C/0.5910 = 8.000 ~ 8
1201g C
656gH x ~CH ¢ 508 mole H/0.5910 = 11.01 ~ 11

1.008 g H



72.

75.

81.

1 mole O

2837¢0 x ———— = 1773 mole 0/0.5910 = 3.000 ~ 3
16.00 ¢ O
828 g Nx 10 N 65910 mole N/0.5910 = 1
1401 g N
Therefore: Empirical formula = CgH;;03N
0480 ¢ C x 1CC 0400 mole C/0.0400 = 1
12.01¢g C
0.161gH x ~MH 6160 mole H/0.0400 = 4.000 ~ 4
1.008 ¢ H
064020 x 11O _ 4 0400 mole 0/0.0400 = 1
16.00 g O
1121 gNx 210 N 08001 mole N/0.0400 = 2.00 = 2
1401 g N
Therefore: Empirical formula = CH4ON;
Assume 100 g of compound:
4931gC x 1MOCC 4 106 mole C2.737 = 1500 x 2 ~ 3
12.01¢gC
690gH x ~0UH ¢ eh mole 2737 = 2501 x 2 ~ 5
1.008 ¢ H
43790 x 10O 3 0le 02737 = 1x 2 = 2
16.00 ¢ O
Therefore: Empirical formula = C3H50, FW = 73.07 g/mole

146.1 g/mole

=1.999 ~ 2 ; Molecular formula = C¢H;¢O4
73.07 g/mole

a. CeHi206(s) + 602(g) —> 6COx(g) + 6 HXO(g)
b. Fe;Ss(s) + 6 HCl(g) —> 2 FeCls(s) + 3 HaS(g)

c.  CSyl) + 2NHs(g) —> H,S(g) + NH4SCN(s)



3.

86.

89.

101.

a. §Ca(OH)2 + 2H3PO4 E— éHzO + Cag(PO4)2
b.  Al(OH); + 3HCI —> AICL; + 3 H,0

C. zAgNO3 + H,SOy ——> AgQSO4 + 2 HNO;

a. 16Cr + 3Sg —> 8CnSs
b. zNaHCO3 —_—> N32C03 + C02 + Hzo
C. 2KClIO; —> 2KCl + 30,

d. zEU‘f‘éHF — > 2EUF3+§H2

Fe;O3 + 2A1 —> 2 Fe + ALO;s

1 mole Fe < 1 mole Fe,O, N 159.70 g Fe,O,
55.85 g Fe 2 mole Fe 1 thole Fe,O,
1 mhole Fe X 2 mole Al « 26.98 g Al
55.85gFe 2moleFe 1mole Al
1 mole Fe . 1 hole Al O, < 101.96 g Al,O,
55.85 g Fe 2 thole Fe 1 mole Al O,

15.0 g Fe x

=21.4 g Fe,0,

15.0 g Fe x

=7.25g Al

15.0 g Fe x =13.7g AL,O,

1 thole NH, X 2 mole HCN « 27.03 g HCN
17.03g NH, 2mole NH, 1mole HCN
1 thole NH, X 6 mol¢ H,0O X 18.02g H,O
17.03 g NH, 2mole NH, 1mole H,O

5.00x10° g NH, x =7.94x10° g HCN

5.00x10° g NH, x =1.59x10" gH,O

or

1 mole O, N 2 mole HCN N 27.03 g HCN
32.00g O, 3 mole O, 1 mole HCN
1 thole O, N 6 mole H,0 N 18.02g H,O
32.00g 0O, 3moleO, 1 mole H,O

5.00x10° g O, x =2.82x10° g HCN

5.00x10° g O, x =5.63x10° g H,0

or

1 mole CH,, N 2 mole HCN < 27.03 g HCN
16.04 g CH, 2moleCH, 1mole HCN

5.00x10° g CH, x =8.43x10° g HCN



1 hole CH, 6 mole H,O X 18.02¢g H,O

5.00x10° g CH, x X
16.04 g CH, 2moleCH, I1moleH,O

=1.69x10” g H,0

O, is the limiting reagent.

I mhole SA 1 mole Aspirin « 180.15 g Aspirin

103. 1.50gSA x X —
138.12 g SA 1 mhole SA 1 nhole Aspirin

=1.97 g Aspirin

or

1 mhole AA N 1 mhole Aspirin N 180.15 g Aspirin

2.00 g AA x —
102.09 g AA 1 mole SA 1 thole Aspirin

=3.53 g Aspirin

1.50 g actual yield N
1.97 g theoretical

% Yield =

100 =76.1 % Aspirin

115.  0.755 g hydrate - 0.483 g anhydrous = 0.272 g H,O

1 mole H,O0

0.272 g H,0 x = 0.0151 mole H,O0
18.02 ¢ H,0
0483 g CuSO, x —MOleCUSOs 4 50303 mole CusO,
159.62 g CuSO,
0.0151 mole H,O _ 4088 ~ 5
0.00303 mole CuSO,
CuSO4° 5 H,0

118. a. CH4 +4S ——> CSZ + 2H2S
(2 CHy + Sg ——> 2CS, + 4st)

b.
1 mole CH,, N 1 mole CS, X 76.15 g CS,
16.043g CH, I1moleCH, 1moleCS,
1 mhole S X 1 mole CS, « 76.15 g CS,
32.07gS  4moleS 1 mole CS,

1.20x10*> g CH, x =5.70x10° g CS,

1.20x10% g Sx

=71.2¢g CS,



122.

138.

1 mole ZnCl, N 1 thole Zn X 65.38 g Zn

0.0985 g ZnCl, x =0.0473 g Zn
136.28 g ZnCl, 1mole ZnCl, 1mole Zn
DOAT38 20\ 100=9.33 %Zn
0.5065 g brass alloy
0.5065 g brass alloy —0.0473 g Zn _ 0.4592¢gCu <100 = 90.7 %Cu
0.5065 g brass alloy 0.5065 g brass alloy

b. 1. Weigh what is left.

2. Collect and measure the Ho.

Let x = mass of NaCl
v = mass of KCI

AgNO; + MCI —> AgCl + MNO;
8.5904 g

1 mole NaCl N 1 mole AgCl . 143.4 g AgCl N
58.44 g NaCl 1 mhole NaCl 1 mole AgCl

1 mole KCI 1 mole AgCl 143.4 g AgCl
74.55 g KCl b 1 mole KCI b 1 mole AgCl

x g NaCl x

y gKCI x = 8.5904 g AgCl

Simplified, this is:

2.453x + 1.923y = 8.5904 (1)

It is also know that since the 4.000 g of mixture just contains NaCl and KCl:
x +y =4000; y = 4000 - x (2)

Plugging equation 2 into equation 1 gives:

2.453x + 1.923(4.000 - x) = 8.5904

x = 1.696 g NaCl
y = 4.000 - 1.696 = 2.304 g KCl

1.696 g NaCl
4.000 g sample

2.304 g KCl
4.000 g sample

x100 = 42.40 %NaCl

x 100 = 57.60 %KCl




