3.3a) Because there are twice as many red oxygen molecules than
blue nitrogen molecules, the empirical formula for the reactant must
be NOa.

3.3b) It is not possible to draw a diagram of the original compound.
Empirical formulas only tell you the relative ratios of atoms in the
compound. As such, the formula could be NO2, N2O4, N3Ok.....

3.5)
a) C20O2NHs
b) 75.0 g mol-! |
¢) 100.0g C2O,NHs | 1 mol C;O.NHs
75.0 g C205NH; 1.33 mol C20O,NH;5

9 % Comp = (# of atoms)(AM) = (1N)(14.0gmol) _ .
_ 18.7%

Formula Mass 75.0 g mol-!



3.7)

v %
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v ¥

3.16
a) SO3; + H,0 = HxSOq4

3H> + N> = 2 NHj3

Because the product 1s NH3, I
know that 1 N atom bonds with 3
H atoms. From this, I circled
groups of 1 N> and 3 Hz. This
resulted 1n 3 ““sets,” each creating
2 NHs3. In addition, there was 1
remaining N2, meaning H, was the
limiting reactant.

b) B>S3; +6H>O = 2H3BO3 + 3H>S

c) 4PH3z + 802 = P4O10 + 6H20

d) 2Hg(NO3)2, = 2HgO + 4NO> + O

¢) Cu+ 2H>SO4 = CuSO4 + SO + 2H>0



3.21
a) 2C3Hg + 902 = 6CO;2 + 6H20 - combustion
b) NHsNO3 = N>O + 2H>0 - decomposition
c) CsHsO + 602 = 5CO2 + 3H20 - combustion
d) N2 + 3H> = 2NH3 - synthesis
¢) KoO + H,O = 2KOH - synthesis

3.27
a) % Comp = (# of atoms)(AM) = (7 C)(12.0 g mol!) — 79 90,
Formula Mass 106.0 g mol-! -
b) % Comp = (# of atoms)(AM) = (8 C)(12.0 g mol-!) — 63.2%
Formula Mass 152.0 g mol-! -
c) % Comp = (# of atoms)(AM) = !
) % p=( )(AM) (7 C)(12.0 g mol-1) — 64.6%

Formula Mass 130.0 g mol-!



3.39
a) 162.3 g mol-!

b)

5.00mg Ce¢H100S: | lg |1 mol CsH100S2 =308 x 10-5 mol
) 1000mg |162.3g CsH100S2 CcH100S2

C

3.08 x 10-5 mol CeH100S: .02 x 1023 CeH100S2
| 1 mol CsH100S2

1.86 x 1019 CecH100S2

d) 1.86x 109 CeH100S2 | 28
|1 CeH100S>

=371 x 101 S



3.47a)

= 0.867 mol C +~0.866 =1

0.866 mol S +0.866 =1

1.74 mol C1 + 0.866 = 2

1
84 gmol”” _ 1

14 gmol-!

10.4g C |1 mol C
12.0g C
27.82 S |1 mol S
32.1g S
61.72 Cl|1 mol CI
35.5g Cl
3.51a) MM
EM
by MM  _
EM

-1
51.5 gmol-! _ | NH.CI
51.5 gmol-!

CSCl,



3.59

Mass of water lost = Masshydrate - MasSdehydrated
Mass of water lost = 2.558¢g - 0.948g = 1.610g H>O

2odte Ry MOLRALD 804 x 109 mol NanCO3 _ |
.0g NaxCO3 8.94 x 103 -
1.610g HyO 11811(;01 I}{hg = 8.94 x 102 mol H,0O =10
Vg H2 8.94 x 103
NaCOs-10H>0
3.63a) Al(OH); + 3HCI = AICI; + 3H,0
3.63b)

0.500g AI(OH); | mol A(OH); |3 mol HCI  P6.5g HCI

|78.0 AI(OH)3 | mol AI(OH); [l mol HCI

0.702g HCl



3.63¢)
0.500g AI(OH); | mol AI(OH); |1 mol AICI;  [133.5g AICIs
|78.0 AI(OH)s | mol AI(OH); [l mol AICI;

0.856g AICI;
3.63¢)

0.500g AI(OH); | mol AIOH); |3 mol H,0  [18.0g H,O
78.0 A(OH)s | mol AI(OH); [l mol HO

0.346¢ H,0

3.63d)
Massrct = Massaionys + Masshcl
Mass,.: = 0.500g + 0.702g = 1.202¢

Massprda = Massaiciz + Massm2o
Massict = 0.856g + 0.346g = 1.202¢g



3.81 NazCO3

+ 2AgNO3 = 2NaNO3 + Ag,CO3

3.50g Na,CO3 1 mol Na,CO;3 B
106.0g NaxCOy 2033 (1) mol_ _ 330
5.00g AgNOs 1 mol AgNOs
169.9 ¢ AgNO:; 0'029‘; mol _ 0147

AgNQOs is limiting reactant. As such, none will remain
5.00g AgNOs | 1 mol AgNOs3 | 1 mol NaxCO3|106.0g Na,CO3

1169.9 ¢ AgNOs | 2 mol AgNO3 [1 mol Na,COs
=1.56g Na,CO3 consumed. If we began with 3.50 grams, 1.94 g remain

5.00g AgNOs

1 mol AgNO3 | 2 mol NaNOs3 |85.0g¢ NaNOj3

5.00g AgNO:; |

169.9 g AgNOs | 2 mol AgNO3 |1 mol NaNO3
2.50g NaNO;

1 mol AgNO3 | 1 mol AgxCO3[276.0g Ag,COs

169.9 g AgNOs | 2 mol AgNOs |1 mol Ag2COs3
4.06g Ag>CO3



