Chapter 4: 17, 21, 23, 26, 27, 30, 37, 41, 44, 48, 50, 51, 56, 58, 60, 66, 69, 71, 85, 94

NaBr —> Na' + Br

MgCl, ——> Mg™" + 2CI’
Al(NO3); —> AP’ + 3NO;5”
(NH4),S0, —> 2NH; + SO,
NaOH ——> Na' + OH

FeSO, —> Fe*' + SO
KMnO, —> K" + MnO,
HCIOy ——> H+ + ClO4
NH,C,H;0, ——> NH; + CH;0,

17.

TE@R e o o

5.623 g NaHCO, x 1 mole NaHCO,
84.008 g NaHCO,

21. = 0.2677 M NaHCO,
0.2500L
b.

184.6 mg K,Cr,0, x

1¢gK,Cr,0O, X 1 mole K, Cr,0,
10° mg K,Cr,0,  294.20 g K,Cr,O0,
1L
10° mL

= 1.255x10° M K,Cr,0,
500.0mL x

1 mole Cu 1 mole Cu**

0.1025gCux6355 C X L moleC
c. o gt Mot _ 8.065x 10° M Cu*'

200.0 mL x iL
10° mIL

23,  a Ca(NO3), —> Ca’" + 2NO;
0.100 mole Ca(NO
mole CalNOL); _ 4 00 m caNO,),

0.100 L
24
1.00 mole Ca(NO,), N 1 mole Ca _ 1.00 M Ca®*
L 1 mole Ca(NO,),
1.00 mole Ca(NO,), N 2 mole NO; ~ 200 M NO,"
L 1 mole Ca(NO,),
b.  NaSO; —> 2Na' + SO,
2.5 mole Na,SO, ~ 2.0M Na,SO,
1.25L
2.0 mole Na,SO, « 2 mole Na _ 4.0MNa*
L 1 mole Na,SO,
2.0 mole Na,SO, X 1 mole SO,* — 2.0MS0,*

L 1 mole Na,SO,



C. NH,C1 —> NH; + CI°

1 mole NH,Cl
5.00 g NH,CI x 53“;‘;6 I\ILH‘*CCI
78 Tt — 0.187 M NH,CI
0.5000 L
0.187 mole NH ,Cl X 1 mole NH, _ 0.187 M NH,’
L 1 mole NH,C1
0.187 mole NH ,Cl X ImoleCl" 0.187 M CI-
L 1 mole NH,Cl1

d. K;PO, —> 3K’ + PO,

1 mole K..P
1008 K,PO, 21;1;)7e 121?5
“TERTE4 _ 0.0188 M K, PO,
0.2500 L
0.0188 mole K,PO, X 3 mole K — 0.0565 M K"
L 1 mole K,PO,
01 leK.P > )
0.0188 mole K PO, N 1 mole PO, _ 0.0188MPO43
L 1 mole K,PO,
26 2100 m‘;e NaOH 0100 = 0.0100 mole NaOH
NaOH —> Na' + OH
0.0100 mole NaOH x —-moleNa™ o 5100 mole Na*
1 mole NaOH
0.0100 mole NaOH x —-™1€OH" " 0100 mole OH-
1 mole NaOH

0.0100 mole + 0.0100 mole = 0.0200 mole ions

0.200 mole BaCl,
L

x 0.0500 L = 0.0100 mole BaCl,

BaCl, —> Ba*" + 2CI

2+

0.0100 mole BaCl, x B2 6100 mole Ba>*
1 mole BaCl,

0.0100 mole BaCl, x —1CL 5 0200 mole 1

1 mole BaCl,



0.0100 mole + 0.0200 mole = 0.0300 mole ions

0.150 mole Na,PO,
L

x 0.0750L = 0.01125 mole Na,PO,,

Na;PO, —> 3 Na' + PO,

0.01125 mole Na,PO, x —OleNa__ ) 13375 mole Na*
I mole Na,PO,
1mole PO, ™ §
0.01125 mole Na,PO, x —€POs 461125 mole PO,
I mole Na,PO,

0.03375 mole + 0.01125 mole = 0.0450 mole ions

0.400 mole NaOH 40.00 g NaOH

x 025001 x = 4.00 g NaOH
L 1 mole NaOH
a. 0.50 mole H,80, 1 0oy « IL = 0.028L
L 18 mole H,SO,
28 mL diluted to 1.00 L
b. 0.50mole HCL oy « 'L _ gomL
L 12 mole HCI

42 mL diluted to 1.00 L

.. 0.50 mole NiCl, < 1007 x Imole NiCl, -6 H,0  237.71g NiCl, -6 H,0

X
L 1 mole NiCl, 1 mole NiCl, -6 H,0
= 1.2x10* g NiCl, -6 H,0

1.2 x 10* g NiCl, " 6 H,O dissolved in enough water to give to 1.00 L.

g~ 90moleNO, 5y « 1L = 0.031L
L 16 mole HNO,
31 mL diluted to 1.00 L
0.50 mole Na ,CO 105.99 g Na,CO
e. Mo -5 X 1.00L x 81452 _ 53 Na,CO,

L 1 mole Na,CO,
53 g Na,COs; dissolved in enough water to give to 1.00 L



a. FeSO4(aq) + KCl(ag) —> NR
b. 2 AI(NOs)s(aq) + 3 Ba(OH)(aq) —> 2 AI(OH)s(s) + 3 Ba(NOs)»(aq)
C. CaCly(aq) + NaxSOs(aq) —> CaSOy4(s) + 2 NaCl(aq)

d. K;S(aq) + Ni(NOs)(aq) —> NiS(s) + 2 KNOs(aq)

a. Spectator ions = Na* (grey) and SO4* (green)
CuSOg4(aq) + NaS(aq) —> CuS(s) + NaxSOs(aq)
Cu2+(aq) + Szf(aq) —> CuS(s)

b. Spectator ions = Na' (grey) and Cl (green)
CoClx(aq) + 2NaOH(aq) —> Co(OH)x(s) + 2NaCl(aq)
Co*"(aq) + 20H (aq) —> Co(OH)y(s)

c. Spectator ions = K (red) and NOs™ (blue)
AgNOs(aq) + Kl(aq) —> Agl(s) + KNOs(aq)

Ag'(aq) + I'(aq) —> Agl(s)

a. CrClz(aq) + 3 NaOH(aq) —> Cr(OH)s(s) + 3 NaCl(aq)
Cr’'(aq) + 30H (ag) —> Cr(OH)s(s)

b. 2 AgNOs(aq) + (NH4),COs(aq) —> Ag,COs(s) + 2 NH4NOs(aq)
2Ag'(aq) + COs"(aqQ) ——> Ag,COx(s)

c. CuSOg4(aq) + Hga(NO3)2(aq) —> Cu(NOs)a(aq) + HgaSOu(s)
Hg,” + SO ——> Hg,S04(s)

d. Sr(NOs),(aq) + Kl(aq) —> NR

3 Pb(NOs)2(aq) + 2 NasPOg(aq) —> Pb3(PO4)2(s) + 6 NaNOs(aq)

0.250 mole Pb(NO,), < 01507 x 2mole Na,PO, « 1L
L 3mole Pb(NO,),  0.100 mole Na,PO,




= 0.250 L = 250. mL Na3;PO, solution

50. 3 BaCly(aq) + Fex(SOs)s(aq) —> 3 BaSOu4(s) + 2 FeCls(aq)

0.100 mole BaCl, 3mole BaSO, 233.4gBaSO,

x 0.100L x X
L 3 mole BaCl, 1 mole BaSO,
= 2.33 g BaSOy4
0.100 mole Fe, (SO, ), < 0.100L x 3 mole BaSO, X 233.4gBaSO,
L I mole Fe, (SO,), 1 mole BaSO,

= 7.00 g BaSOq4
51. 2 AgNOs(aq) + CaCly(aq) —> 2 AgCl(s) + Ca(NOs)x(aq)

0.20 mole AgNO, 2 mole AgCl < 143.4 g AgCl

x 0.1000L x
L 2 mole AgNO, 1 mole AgCl
= 2.9g Ag(Cl
0.15 mole CaCl, < 0.1000L. x 2 mole AgCl X 143.4 g AgCl
L 1 mole CacCl, I mole AgCl
= 4.3 g AgCl
Ag'":
AgNO; limiting; 0.00 M Ag”
Ca™"
: 1
0-20 mole AgNO, x 0.1000L x ImoleCaCl, _ 0.010 mole CaCl, used up
L 2 mole AgNO,
0.15 m"; Call, 01000 —0.010moleCaCl, = 0.005 mole CaCl, remaining
2 le A I mol
0-20mole AgNO, 4 10001, x 1M CaNO)s _ ) 10 mole Ca(NO, ), formed
L 2 mole AgNO,

There is 1 mole of Ca**/ 1 mole of each compound, therefore the total Ca®" is:
0.005 mole + 0.010 mole = 0.015 mole (Note: this is identical to moles of CaCl,
originally added. Ca®* does not precipitate in this reaction.)

0.015 mole Ca**
0.1000L + 0.1000L

= 0.075 M Ca*

Cl:



56.

58.

0.15 mole CaCl,

x 0.1000 L —0.010 mole CaCl, = 0.005 mole CaCl, remaining

L
0.005 mole CaCl, x _2moleCl = 0.010 mole CI" not in AgCl
1 mole CaCl,
0.010 mole ClI — 0.050 M CI
0.1000L + 0.1000 L
NO3 o
0.20 mole AgNO, < 0.1000L x I mole Ca(NO,), N 2mole NO,
L 2 mole AgNO, I mole Ca(NO,),
0.020 mole NO,

= 0.10 M NO;

0.1000L + 0.1000 L

a.

3 HNOj(aq) + AI(OH)3(s) ——> AI(NOs)3(aq) + 3 H,O(L)
3H" + 3NO; + AI(OH); —> API’" + 3NO; + 3H,0
3H" + Al(OH); —> Al + 3H,0

HC,H;0,(aq) + KOH(aq) —» KC,;H30,2(aq) + H,O(X)
HC,H;0, + K" + OH —> K + GH;0, + H0
HC,H;0, + OH ——> (,H;0, + H,0

Ca(OH)(aq) + 2 HCl(aq) —> CaCly(aq) + 2 H,O(0)
Ca® + 20H + 2H + 2CIT ——> Ca’" + 2ClI + 2H,0
OH + H —> H)0

AgOH(s) + HBr(aq) —> AgBr(s) + H,O({)

AgOH + H" + Br ——> AgBr + H,0

Same

Sr(OH),(aq) + 2 HI(aq) — Srlx(aq) + 2 H,O(0)

Sr*" + 20H + 2H" + 21 ——> Sr*" + 2T + 2H,0
OH + H —> H)0

Cr(OH)s(s) + 3 HNOs(ag) —> Cr(NOs)s(aq) + 3 HO(0)

= 0.020 mole NO;




Cr(OH); + 3H" + 3NO; —> Cr’" + 3NO; + 3 H,0
Cr(OH); + 3H" —> Cr" + 3H,0

0. 0200moleHCL 1 0hs001 = 0.00500 mole HCI

L

a. HCl(aq) + NaOH(aq) —> NaCl(aq) + H,O(¥)

1 mole NaOH X 1L
1mole HCI 0.100 mole NaOH

0.00500 mole HCI x = 0.0500L = 50.0 mL

b. Ba(OH),(aq) + 2 HCl(aq) —> BaCly(aq) + 2 H,O(¥)

1 mole Ba(OH), X 1L
2 mole HCl 0.0500 mole Ba(OH),

0.00500 mole HCI x = 0.0500L = 50.0 mL

c. HCl(aq) + KOH(aq) —> KCl(aq) + H,O(¢)

1 mole KOH X 1L
1 mole HCI 0.250 mole KOH

0.00500 mole HCI x = 0.0200L = 20.0 mL

66. NaOH(aq) + KHCsH4O4(aq) —> NaKCgH4O4 (aq) + H,O(0)
or
NaOH(aq) + KHP(aq) —> NaKP(aq) + H,O(¢)

1 mole KHP < 1 mole NaOH
204.22 ¢ KHP 1 mole KHP

0.1082 g KHP x
= 0.01528 M NaOH

34.67mL x A&
10° mLL
69. a. Li3N b. NH3 C. N2H4
+1-3 -3 +1 -2 +1
d. NO c. Nzo f. NOz
+2 -2 +1-2 +4 -2
g. NO[ h. NO37 1. N2

3-2 +5-2 0



71.

85.

a. Cu + 2Ag" —> 2Ag + Cu*'

0 +1 0 +2
2Ag" —> 2Ag reduction
Cu —> Cu*f oxidation

Cu reducing agent
Ag"  oxidizing agent
Cu substance oxidized
Ag"  substance reduced

b. HCI + NH;
+1-1 3+1

—> NH4(CI
-3 +1-1

c.  SiCl + 2H,0 —> 4HCI + SiO,
+4-1 +1-2 +1-1 +4-2

d.  SiCl, + 2Mg —> 2MgCl, + Si

+4 -1 0 +2 -1 0
SiCly —> Si reduction
Mg —> MgCl, oxidation

Mg  reducing agent
SiCls oxidizing agent
Mg  substance oxidized

SiCly substance reduced
c. AI(OH)4_ —_—> AIOZ_ + 2 Hzo
+3 -2 +1 +3 -2 +1 -2
1 mol¢ BaSO, 1 mol¢ Sac

Not redox

Not redox

Not redox

183.19 g Sac

0.5032 g BaSO, x X
233.4 g BaSO,

0.3950 g Sac
10 Tablets
0.5894 ¢
10 Tablets
0.03950 g Sac
0.05894 g Tablets

= 0.03950 g Sac/Tablet

= 0.05894 g/Tablet

x100 = 67.01 % saccharin

X
1 mol¢ BaSO,

=0.3950 g Sac
1 mol¢ Sac



94.

o
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Al(s) + 3 HCl(aq) —> AlCls(aq) + 3/2 Hx(g)
2 Al(s) + 6 HCl(aq) —> 2 AlCl3(aq) + 3 Ha(g)
0 +1 -1 +3 -1 0

Al ——>» AI** oxidation
H ——» H, reduction

CHy(g) + 3S(s) ——> CSy() + 2 HaS(g)

4+ 0 +4-2 +1-2

CHy — CS, oxidation
S —» C(CS;and H,S reduction

CsHs(g) + 502(g) —> 3 CO(g) + 4 HO(0)

-22/3 +1 0 +4 -2 +1 2
CHyg — CO, oxidation
0O, —> H,O reduction

Cu(s) + 2Ag'(aq) ——> 2Ag(s) + Cu’(aq)
0 +1 0 +2

Cu —> Cu* oxidation
Agt —> Ag reduction



