4. Refer to Section 4.1 and Example 4.1.

a.

Convert from mL to L, then use molarity to convert from L to moles.

1L _ 0.450 mol.X,CO,

45.6 mL x X
1000 mL 1L

=0.0205 mol.K,CO,

Use molarity to convert from moles to L, then convert L to mL.

1L 1000 mL

X =1.78x10° mL
0.450 mol. X,CO, 1L

0.800 mol. X ,CO, x

Calculate moles K,COj; present in the 0.450 M solution and the moles needed to make !
M solution. The difference is the moles needed to bring the solution up to 1 M.

2.00L X 0.450 mol. K,CO

2 =0.900 mol.K ,CO,

5 00 L x |:000moL.K,CO;

=2.00 mol. K ,CO,

moles needed = 2.00 mol. — 0.900 mol. = 1.10 mol.

138.21gK,CO,

~152gK,CO
Tmol.K,CO, SN

1.10mol. K,CO, x

Calculate moles in 50.0 mL of solution, then recalculate molarity with the new volume.

1L 0450molK,CO,
1000 mL 1L

_0.0225mol.K,CO,
0.125L

50.0 mL X =0.0225 mol. K, CO,

=0.180 M K,CO,

Alternatively, you could use the equation: (M )(Vinit) = (Meinat)( Vinal)-
(0.450 M)(50.0 mL) = (Mg )(125 mL)
(Mgga) = 0.180 M




14. Refer to Sections 2.6, 4.1, and 4.2, Figures 4.3 and 4.4, and Example 4.4.

Recall that soluble salts ionize when dissolved. Write the reactions for the ionizations. Look
at the resulting ions. If there are pairs that would result in insoluble salts, these salts would
form and precipitate from solution.

a. Ions present: Cu®**, SO,*, Na*, CI'
Possible precipitates: CuCl,, Na,SO,
Both compounds are soluble, thus no precipitate forms.

b. Ions present: Mn>*, NO5, Na*, OH"
Possible precipitates: Mn(OH),, NaNO;
NaNQO; is soluble, but Mn(OH), is not.
Mn**(agq) + 20H (aq) = Mn(OH)s(s)

c. lons present: Ag', NO,, H', CI
Possible precipitates: AgCl, HNO;
HNO; is soluble, but AgCl is not.
Ag'(aq) + Cl'(ag) > AgCl(s)

d. Tons present: Co**, SO,*, Ba®*, OH'
Possible precipitates: Co(OH),, BaSO,
Both compounds are insoluble.
Co*"(ag) + 20H (aq) —» Co(OH)y(s)
Ba’"(aq) + SO4”(ag) ~>» BaSO4(s)

e. lons present: NH,", K*, OH, CO;>
Possible precipitates: NH,OH, K,CO;
Both compounds are soluble, thus no precipitate forms.




20. Refer to Section 4.2, Figure 4.3, and Example 4.4,

a. 2AP'(aq) +3C0s%(aq) — Al(COs)s(s) (net ionic equation)
2-
b, 0.0355Lx 227 MOLNa,CO, | 1mol. GOy _, g6 102 mol.cox
1L 1 mol.Na,CO,
3+
4.86 x10”* mol.CO? x gm_m._m_z =0.00324 mol. AI**
3mol.CO
1 mol. AP

0.00324 mol. AI** x =0.00324 mol. AICI,

1mol. AICI,

__ moles . 0.00324 mol. AlICI,
volume (L) 0.0300L

=0.108M

1mol. AL(CO,), 234.0g Al,(CO,),

. 3 ¢ 02-
c. 4.86x107 mol.COZ x 3 mol.CO™ 1mol. Al,(CO,),

=0.379 g AL, (CO,),

28. Refer to Sections 2.6 and 4.3, Tables 2.3 and 4.1, and Example 4.6.

Identify the acid and the base as weak or strong, then identify the reacting species. Then
write the reaction for the two reacting species.

a. Acetic acid (HC,H;0,) is a weak acid, the reacting species is HC,H;0,.
Strontium hydroxide ( St(OH), ) is a strong base, the reacting species is OH".
HC2H302(aq) + OH'(aq) -» HzO(l) + C2H302'(aq)

b. Sulfuric acid (H,SO,) is a strong acid, the reacting species is H'.
Diethylamine ( (C,Hs);NH ) is a weak base, the reacting species is (C;Hs),NH.
H'(ag) + (C:Hs),NH(ag) — (C;H;)»,NH,"(aq)

c. Hydrogen cyanide (HCN) is a weak acid, the reacting species is HCN,
Sodium hydroxide (NaOH) is a strong base, the reacting species ts OH'.
HCN(aq) + OH(aq) — H,O({) + CN'(aq)




14. Refer to Section 4.3 and Example 4.7.

Calculate the moles of the given base, use the mole ratio of HC! to base to calculate the
moles of HCI and then use molarity to calculate the volume of HCI.

a. HCl+NH; - NH," +CI'

0.288 mol. NH .
0.02500 L X mol. NH, y 1mol.HCl L -8.14x10 L HCI
1L Tmol.NH,  0.885 mol. HCI
= 8.14 mL HCI

b. NaOH + HCI — NaCl + H,0

10.00 g NaOH x 0oL NaOH _ Tmol. HC1 _; » 500 mol. HCI

40.00g NaOH ! mol. NaOH

moles —> 0.885 M = 0.2500 mol. HCI

- volume (L) volume

volume = 0.282 L =282 mL

v. Use density to convert volume of solution to mass and then use the mass percent to
calculate the mass of methylamine in solution. Then proceed as above.

Cl !3NH2 +HCl —» CI"I31\1H3+ +CI’

lcm’ « 0.928 g solution y 10 g CH,NH,

25.0mL x
I mL lem’ 100 g solution

=2.32g CH,NH,

1mol.CH;NH, « 1 mol. HC]
31.06g CH,NH, 1mol.CH,NH,

2.32 g CH,NH, x =0.0747 mol. HCI

. .HCI
_ moles — 0.885 M = 0.0747 mol. HC
volume (L) volume

volume =0.0844 L. = 84.4 mL




36. Refer to Section 4.3 and Example 4.7.

Write the balanced equation, use this to calculate the mass of HC,H;0,, then calculate the
mass percent.

Ba(OH)2 + 2HC2H302 - Ba(C2H302)2 + 2H20

1L Ba(OH), __0.1250mol.Ba(OH), 2mol.HC,H,0,

37.50 mL Ba(OH), x
(OH), 1000 mL Ba(OH), 1L Ba(OH), 1 mol. Ba(OH),
(0053g HEHL0, _ 4 56304 HC,H,0,
1 mol.HC,H,0,
%HC,H,0, = 1258 Of HCGH0, 1 600, - 06308 HCHL0, 6400, 5 630%
mass of sample 10.00 g sample

Yes, the sample can be considered vinegar.

42. Refer to Sections 2.6 and 4.4 and Example 4.8.

To calculate the oxidation number, recall that oxygen has an oxidation number of
—2 (O%), that hydrogen has an oxidation number of +1 (H"), and that the sum of
the oxidation numbers must equal the overall charge.

a. CH, [(C) + 4(H) = charge] |
[(C) +4(+1)=0]
C=+4

b. H,SO; [(S) + 2(H) + 3(0) = charge]
[(S) + 2(+1) + 3(-2) = 0]
S=+4

c. Na,O [2(Na) + (O) = charge]

[2(Na) + (-2) = 0]
Na=+1

d. HPO/ [(P) + 2(H) + 4(O) = charge]
[(P) + 2(+1) + 4(-2) = -1]
P =45




. NaMnO, [(Na) + (Mn) + 4(0) = charge]

[(+1) + (Mn) + 4(-2) = 0]

Mn=+7
SnO, [(Sn) + 2(O) = charge]
[Sn +2(-2)=0]
Sn=+4
NOF [(N) + (O) + (F) = charge]
[(N)+(-2) +(-1)=0]
N=+43
NaO, Since it is known that the sodium ion has an oxidation number of +1, use

this information to calculate the oxidation number of oxygen.
[(Na) + 2(0O) = charge]

[(+1) +2(0) = 0]

O0=-Y%
























