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1.
a.   Dissolve 250.g of Ni(NO3)2 in enough water to make 2.00L of solution.

b. Dissolve 184.g of CuCl2 in enough water to make 2.00L of solution.

c. Dissolve 241.g of C6H8O6 in enough water to make 2.00L of solution.

3.
a.  V=0.2762 L

b. V=588.2 mL

c. 402.6 g more

d. Dilute 26.5 mL of 0.8500 M to 50.0 mL with water

5. a.  FeCl2 


n=0.7125 mol

b. Al2(SO4)3  


n=1.188 mol

c. HNO3    


n=0.4750 mol

d. Na2Cr2O7 


n=0.7125 mol

7.
a.  BaCl2; soluble

b. Mg(OH)2; insoluble

c. Cr2(CO3)2; insoluble

d. K3PO4; soluble

9.
a.  add Na2CO3 solution; filter off insoluble CdCO3
b. add Cu(NO3)2 solution; filter off insoluble Cu(OH)2

c. add Na2CO3 solution; filter off insoluble MgCO3
11.
a.  Ni2+(aq) + 2 OH-(aq)  ( Ni(OH)2 (s)

b. Cd2+(aq) + 2 OH-(aq)  ( Cd(OH)2 (s) 

c. Ba2+(aq) + SO42-(aq)  (BaSO4 (s)
13.
a.   no reaction

b. Mn2+(aq) + 2 OH-(aq)  ( Mn(OH)2 (s)
c. Ag+(aq) + Cl-(aq)  ( AgCl (s)  

d. Co2+(aq) + 2 OH-(aq)  ( Co(OH)2 (s);   Ba2+(aq) + SO42-(aq)  (BaSO4 (s) 

e. No reaction

15.
a.  no reaction

b. 3Ca2+(aq) + 2 PO4​​3-(aq)  ( Ca3(PO4)2 (s) 

c. Zn2+(aq) + 2 OH-(aq)  ( Zn(OH)2 (s) 

d. Fe3+(aq) + 3 OH-(aq)  ( Fe(OH)3 (s)
17.
a.  V=0.0128 L

b. V=0.147 L

c. V=0.0269 L

19.
a.   2Al3+(aq) + 3 CO3​​2-(aq)  ( Al2(CO3)3 (s)


b. 0.108 mol/L

c. 0.379 g

21.
a.  H+

b. H+
c. HNO3
d. H+ 

e. HC3H5O3 

23.
a.  N H3

b. OH-
c. OH- 

d. C5H5N

25.
a.  weak acid

b. weak base

c. strong base

d. strong acid

27.
a.  HNO2 (aq) + OH​​-(aq)  (  H2O  +  NO2- (aq)
b. HF (aq) + OH​​-(aq)  (  H2O  +  F- (aq) 

c. H+ (aq) + C6H5NH2(aq)  (  C6H5NH3+ (aq)
29.
a.  OK


b.  H+ (aq) + CH3NH2(aq)  ( CH3NH3+ (aq)

c.  H+ (aq) + NH3(aq)  (  NH4+ (aq)
d. OK

e. HF (aq) + OH​​-(aq)  (  H2O  +  F- (aq) 

31.
V=0.0121L

33.
a.  V=0.0303 L

b. V=0.0908 L

c. 0.18 L

35.
V=0.749 L

37.
73.9%

39.
V=172 mL
41.
 a.  NO2-; O= -2; N= +3

b. SO32-; O= -2; S= +4

c. K2O;  O= -2; K= +1

d. C2O42-; O= -2; C= +3

43.
a.  H= +1; I= +5; O= -2

b. Na= +1; Mn= +7; O= -2

c. Sn= +4; O= -2

d. N = +3; O= -2; F= -1

e. Na = +1; O = - ½ 

45.
a.  reduction

b. reduction

c. reduction

d. oxidation

47.
a.  O2(g) + 4e-  (  2 O2- (aq)

b. MnO4-(aq)  +  4H+(aq) + 3e- (  MnO2(s)  +  2H2O 

c. Cr2O72-(aq) + 7H2O + 6e-  ( 2 Cr3+(aq) + 14 OH-(aq)

d. 2Cl- (aq) ( Cl2  +  2e-
49.
a.  ClO-(aq)  + 2e-  +  H2O  (  Cl- (aq)  +  2 OH- (aq);  reduction

b. NO3-(aq) + 4H+(aq) + 3e-  ( NO(g) + 2H2O; reduction

c. 2 Ni2+(aq) + 6 OH-(aq) ( Ni2O3 (aq) + 3H2O + 2e-  ; oxidation

d. Mn2+(aq) + 2H2O (  MnO2 (s) + 4 H+(aq) + 2e-  ;  reduction

51.
a    Ag(s)  (  Ag+(s) ;  NO3-(aq)  (  NO(g)

Ag is oxidized; NO3- is reduced.  Ag is the reducing agent.  NO3- is the oxidizing agent.   

b. CO2(g)  (  C​2H4(g);  H2O  (  O2(g)  

CO2 is reduced,  H2O is oxidized.  CO2 is the oxidizing agent, H2O is the reducing agent.

53.
a.  3Ag(s)  +  NO3-(aq)  +  4H+(aq)  (  3Ag+ (aq) + NO(g)  + 2H2O

b. 2CO2(g)  +  2H2O  (  3O2 (g)  +  C2H4(g)

55.
a.  P4(s)  +  12Cl-(aq)  +  12H+ (aq)  (   4PH3 (g)  +  6Cl2 (g)

b. 2MnO4-(aq)  + 6H+(aq)  +  5NO2- (aq)  (  2Mn2+(aq)  +  3H2O  +  5NO3- (aq)

c. 3HBrO3(aq)  +  2Bi(s)  (  3HBrO2(aq)  +  Bi2O3 (s)

d. 2CrO42-(aq)  +  3SO32- (aq) +  10 H+(aq)  (  2Cr3+(aq)  +  3SO42-(aq)  + 5H2O

57.
a.  SO2(g)  +  I2 (aq)  +  2 OH- (aq) (  SO3(g)  +  2 I-(aq)  +  H2O

b. 4Zn(s)  +  NO3-(aq) + 6H2O (  4Zn2+(aq)  +  NH3(g)  +  9 OH- (aq) 

c. 3ClO-(aq)  +  2CrO22-(aq) + 2 OH-(aq) ( 3Cl-(aq) + 2CrO42-(aq) + H2O

d. 2K(s) + 2 H2O  (  2K+(aq)  +  2 OH-(aq)  +  H2(g)

59.
a.  P4(s)  +  6H2O  +  10 HClO(aq) (  4H3PO4(aq) + 10 H+(aq) +  10Cl-(aq)

b. Cu(s)  + 2NO3-(aq) + 4H+(aq)  (  2NO2(g)  +  2H2O

c. 3Cl​2(g)  +  I-(aq)  +  3H2O  (  6Cl-(aq)  +  IO3-(aq)  +  6H+(aq)

61.
a.  I2(aq) +  2S2O32-(aq) (  2I-(aq)  +  S4O62-(aq)


b.  V= 0.807 L

63.
a.  H2(g) + S(s) + 2 OH-(aq) ( S2-(aq)  +  2H2O

b. V=0.268 L 

65.
nFe= 0.0192 mol 


nSn2+= 0.00960 mol


MSn2+= 0.195 mol/L

67.
Mass C2H5OH = 0.0649 g


% C2H5OH = 0.130%


yes

69.
Mass CaCO3 = 0.7937 g


% CaCO3 = 78.98%

71.
a.  Au(s)  +  4Cl-(aq) + NO3-(aq)  +  4H+ (aq)  (  AuCl4-(aq)  +  NO(g)  +  2H2O

b. 4HCl : 1 HNO3
c. 0.127 mol NO3-, V=7.9 mL

0.508 mol of Cl-, V=42 mL

73.
a.  precipitation

b. acid-base

c. redox

d. redox

75.
a.  1

b. 3

c. 2

77.
a.  weak

b. non

c. strong

d. weak

79.
W+<Z+; X+<W+; Y+>X+;Y+>Z+  :  X+<W+<Z+<Y+  

