60.
What mass of K2CO3 is needed to prepare 200. mL of a solution having a potassium ion concentration of 0.150 M? 


A.
4.15 g

B.
10.4 g

C.
13.8 g

D.
2.07 g

E.
1.49 g

 

61.
What mass of Na2SO4 is needed to prepare 350. mL of a solution having a sodium ion concentration of 0.125 M? 


A.
3.11 g

B.
24.9 g

C.
12.4 g

D.
6.21 g

E.
8.88 g

 

62.
What mass of Li3PO4 is needed to prepare 500. mL of a solution having a lithium ion concentration of 0.175 M? 


A.
6.75 g

B.
10.1 g

C.
19.3 g

D.
30.4 g

E.
3.38 g

 

63.
A 50.0 mL sample of 0.436 M NH4NO3 is diluted with water to a total volume of 250.0 mL. What is the ammonium nitrate concentration in the resulting solution? 


A.
21.8 M

B.
0.459 M

C.
2.18 ( 10-2 M

D.
8.72 ( 10-2 M

E.
0.109 M

 

64.
A 20.00 mL sample of 0.1015 M nitric acid is introduced into a flask, and water is added until the volume of the solution reaches 250. mL. What is the concentration of nitric acid in the final solution? 


A.
1.27 M

B.
8.12 ( 10-3 M

C.
0.406 M

D.
3.25 ( 10-2 M

E.
5.08 ( 10-4 M

 

65.
A 3.682 g sample of KClO3 is dissolved in enough water to give 375. mL of solution. What is the chlorate ion concentration in this solution? 


A.
3.00 ( 10-2 M

B.
4.41 ( 10-2 M

C.
0.118 M

D.
1.65 ( 10-2 M

E.
8.01 ( 10-2 M

 

66.
A 4.691 g sample of MgCl2 is dissolved in enough water to give 750. mL of solution. What is the magnesium ion concentration in this solution? 


A.
3.70 ( 10-2 M

B.
1.05 ( 10-2 M

C.
6.57 ( 10-2 M

D.
4.93 ( 10-2 M

E.
0.131 M

 

67.
A 0.9182 g sample of CaBr2 is dissolved in enough water to give 500. mL of solution. What is the calcium ion concentration in this solution? 


A.
9.19 ( 10-3 M

B.
2.30 ( 10-3 M

C.
2.72 ( 10-3 M

D.
4.59 ( 10-3 M

E.
1.25 ( 10-3 M

 

68.
35.0 mL of 0.255 M nitric acid is added to 45.0 mL of 0.328 M Mg(NO3)2. What is the concentration of nitrate ion in the final solution? 


A.
0.481 M

B.
0.296 M

C.
0.854 M

D.
1.10 M

E.
0.0295 M

 

69.
17.5 mL of a 0.1050 M Na2CO3 solution is added to 46.0 mL of 0.1250 M NaCl. What is the concentration of sodium ion in the final solution? 


A.
0.205 M

B.
0.119 M

C.
0.539 M

D.
0.148 M

E.
0.165 M

 

70.
25.0 mL of a 0.2450 M NH4Cl solution is added to 55.5 mL of 0.1655 M FeCl3. What is the concentration of chloride ion in the final solution? 


A.
0.607 M

B.
0.418 M

C.
1.35 M

D.
0.190 M

E.
0.276 M

 

71.
When 38.0 mL of 0.1250 M H2SO4 is added to 100. mL of a solution of PbI2, a precipitate of PbSO4 forms. The PbSO4 is then filtered from the solution, dried, and weighed. If the recovered PbSO4 is found to have a mass of 0.0471 g, what was the concentration of iodide ions in the original solution? 


A.
3.10 ( 10-4 M

B.
1.55 ( 10-4 M

C.
6.20 ( 10-3 M

D.
3.11 ( 10-3 M

E.
1.55 ( 10-3 M

 

72.
When 50.0 mL of a 0.3000 M AgNO3 solution is added to 50.0 mL of a solution of MgCl2, an AgCl precipitate forms immediately. The precipitate is then filtered from the solution, dried, and weighed. If the recovered AgCl is found to have a mass of 0.1183 g, what was the concentration of magnesium ions in the original MgCl2 solution? 


A.
0.300 M

B.
8.25 ( 10-3 M

C.
1.65 ( 10-2 M

D.
2.06 ( 10-5 M

E.
4.13 ( 10-3 M

 

73.
When 20.0 mL of a 0.250 M (NH4)2S solution is added to 150.0 mL of a solution of Cu(NO3)2, a CuS precipitate forms. The precipitate is then filtered from the solution, dried, and weighed. If the recovered CuS is found to have a mass of 0.3491 g, what was the concentration of copper ions in the original Cu(NO3)2 solution? 


A.
3.65 ( 10-3 M

B.
1.22 ( 10-2 M

C.
3.33 ( 10-2 M

D.
4.87 ( 10-2 M

E.
2.43 ( 10-2 M

 

74.
34.62 mL of 0.1510 M NaOH was needed to neutralize 50.0 mL of an H2SO4 solution. What is the concentration of the original sulfuric acid solution? 


A.
0.0229 M

B.
0.218 M

C.
0.0523 M

D.
0.209 M

E.
0.105 M

 

75.
The concentration of oxalate ion (C2O42-) in a sample can be determined by titration with a solution of permanganate ion (MnO4-) of known concentration. The net ionic equation for this reaction is
        2MnO4- + 5C2O42- + 16H+ ( 2Mn2+ + 8H2O + 10CO2
A 30.00 mL sample of an oxalate solution is found to react completely with 21.93 mL of a 0.1725 M solution of MnO4-. What is the oxalate ion concentration in the sample?  


A.
0.02914 M 

B.
0.4312 M 

C.
0.1821 M 

D.
0.3152 M 

E.
0.05044 M 

 

76.
One method of determining the concentration of hydrogen peroxide (H2O2) in a solution is through titration with iodide ion. The net ionic equation for this reaction is
        H2O2 + 2I- +2H+ ( I2 + 2H2O
A 50.00 mL sample of a hydrogen peroxide solution is found to react completely with 37.12 mL of a 0.1500 M KI solution. What is the concentration of hydrogen peroxide in the sample?  


A.
5.568 ( 10-2 M 

B.
0.2227 M 

C.
0.1010 M 

D.
0.4041 M 

E.
0.1114 M 

 

77.
Zinc dissolves in hydrochloric acid to yield hydrogen gas:
        Zn(s) + 2HCl(aq) ( ZnCl2(aq) + H2(g)
What mass of hydrogen gas is produced when a 7.35 g chunk of zinc dissolves in 500. mL of 1.200 M HCl?  


A.
0.605 g 

B.
0.113 g 

C.
0.302 g 

D.
0.453 g 

E.
0.227 g 

 

78.
Zinc dissolves in hydrochloric acid to yield hydrogen gas:
        Zn(s) + 2HCl(aq) ( ZnCl2(aq) + H2(g)
When a 12.7 g chunk of zinc dissolves in 500. mL of 1.450 M HCl, what is the concentration of hydrogen ions remaining in the final solution?  


A.
0.776 M 

B.
0.388 M 

C.
0.674 M 

D.
1.06 M 

E.
0 M 

 

79.
Lithium metal dissolves in water to yield hydrogen gas and aqueous lithium hydroxide. What is the final concentration of hydroxide ions when 5.500 g of lithium metal is dropped into 750. mL of water? 


A.
1.06 M

B.
0.528 M

C.
2.11 M

D.
0.792 M

E.
0.943 M

 

80.
When solid iron(II) hydroxide is added to water, the resulting solution contains 1.4 ( 10-3 g of dissolved iron(II) hydroxide per liter of solution. What is the hydroxide ion concentration in this solution?  


A.
7.8 ( 10-6 M 

B.
1.6 ( 10-5 M 

C.
2.5 (10-10 M 

D.
3.1 ( 10-5 M 

E.
4.0 ( 10-3 M 

 

81.
A 250. mL sample of 0.0328 M HCl is partially neutralized by the addition of 100. mL of 0.0245 M NaOH. Find the concentration of hydrochloric acid in the resulting solution. 


A.
0.00700 M

B.
0.0164 M

C.
0.0383 M

D.
0.0230 M

E.
0.0575 M

 

82.
A 350. mL sample of 0.276 M HNO3 is partially neutralized by 125 mL of 0.0120 M Ca(OH)2. Find the concentration of nitric acid in the resulting solution. 


A.
0.210 M

B.
0.00632 M

C.
0.203 M

D.
0.0240 M

E.
0.197 M

 

83.
158 mL of a 0.148 M NaCl solution is added to 228 mL of a 0.369 M NH4NO3 solution. The concentration of ammonium ions in the resulting mixture is 


A.
0.157 M.

B.
0.218 M.

C.
0.625 M.

D.
0.369 M.

E.
0 M.

 

84.
1.40 g of silver nitrate is dissolved in 125 mL of water. To this solution is added 5.00 mL of 1.50 M hydrochloric acid, and a precipitate forms. Find the concentration of silver ions remaining in the solution. 


A.
5.7 ( 10-3 M

B.
6.34 ( 10-2 M

C.
5.77 ( 10-2 M

D.
0.121 M

E.
5.9 ( 10-3 M

 

85.
Calcium sulfate dihydrate (commonly known as gypsum) dissolves in cold water to the extent of 0.241 g per 100. cm3. What is the concentration of calcium ions in this solution? 


A.
1.77 ( 10-2 M

B.
2.80 ( 10-2 M

C.
1.77 ( 10-3 M

D.
3.54 ( 10-2 M

E.
1.40 ( 10-2 M

 

86.
Calcium nitrate tetrahydrate dissolves in cold water to the extent of 266 g per 100. cm3. What is the concentration of nitrate ions in this solution? 


A.
32.4 M

B.
22.5 M

C.
11.3 M

D.
16.2 M

E.
8.10 M

 

87.
Define solution, solute, and solvent. 
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87.A solution is a homogeneous mixture of two or more substances. The substance present in a smaller amount is called the solute, while the substance present in the larger amount is called the solvent.

 

88.electrolyte

 

89.electrolyte

 

90.nonelectrolyte

 

91.nonelectrolyte

 

92.electrolyte

 

93.nonelectrolyte

 

94.weak electrolyte

 

95.strong electrolyte

 

96.weak electrolyte

 

97.strong electrolyte

 

98.(Answers will vary.) An electrolyte is a substance that, when dissolved in water, results in a solution that can conduct electricity. An example is sodium hydrogen carbonate. A nonelectrolyte does not conduct electricity when dissolved in water. An example would be sugar.

 

99. A precipitate is an insoluble solid that separates from a solution.
        CoCl2(aq) + Na2CO3(aq) ( CoCO3(s) + 2NaCl(aq)
        In this reaction, CoCO3 is a precipitate. 

 

100.a. A base has a bitter taste.
b. A base feels slippery.
c. A base changes red litmus paper to blue.

 

101.a. An acid has a sour taste.
b. An acid changes blue litmus paper to red.
c. An acid reacts with certain metals to produce hydrogen gas.

 

102.HNO3

 

103.H2CO3

 

104.H3PO4

 

105.2Fe3+(aq) + 3S2-(aq) ( Fe2S3(s)

 

106.+1

 

107.+6

 

108.-2

 

109. Al 

 

110. O 

 

111. Al 

 

112. O2 

 

113. Br 
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115. F2 
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124. Th4+ is reduced. 

 

125. Ca 

 

126. Ca 

 

127. ThO4 

 

128. Pb4+ 

 

129. Pb 

 

130. Pb 

 

131. PbO2 

 

132.Determine the molar mass of KCl, which is 74.55 g/mol; weigh out 447.3 grams (6 mol) of KCl; dissolve the KCl in enough water to form exactly 3 liters of solution.

 

133.2.5 M

 

134.2.0 moles

 

135.2.3 M

 

136.20. mL

 

137.4.0 M

 

138.8.0 moles

 

139.0.956 M

 

140.36.5 g

 

141.good

 

142.good

 

143.poor

 

144.poor

 

145. NH4+ 

 

146. H2O 

 

147. 1.77 lbs (802 g) 

 

148. copper 

 

149. Cu + 2AgNO3 ( 2Ag + Cu(NO3)2 

 

150. Cu + 2Ag+ ( Cu2+ + 2Ag 

 

151. lead 

 

152. Pb + Cu(NO3)2 ( Cu + Pb(NO3)2 

 

153. Pb + Cu2+ ( Pb2+ + Cu 

 

154. zinc 

 

155. Zn + Pb(NO3)2 ( Pb + Zn(NO3)2 

 

156. Zn + Pb2+ ( Zn2+ + Pb 

 

157. Most active Zn, next most active Pb, next most active Cu, least active Ag 

 

158.FALSE

 

159.FALSE

 

160.TRUE

 

161.FALSE

 

162.FALSE

 

163.TRUE

 

164.FALSE

 

165.FALSE

 

166.TRUE

 

167.FALSE

 

168.TRUE

 

169.FALSE

 

	51.
	Which of the following redox reactions is a decomposition reaction?

	A)
	P4 + 10Cl2  4PCl5

	B)
	2NO  N2 + O2

	C)
	Cl2 + 2KI  2KCl + I2

	D)
	3HNO2  HNO3 + H2O + 2NO


	52.
	Calculate the mass of KI in grams required to prepare 5.00 × 102 mL of a 2.80 M solution.

	A)
	1.40 g

	B)
	2.32 g

	C)
	232 g

	D)
	486 g


	53.
	What mass of NaNO3 would be required to prepare 250 mL of a 0.707 M solution?

	A)
	0.177 g

	B)
	15.0 g

	C)
	23.2 g

	D)
	1.50 × 104 g


	54.
	How many moles of MgCl2 are present in 60.0 mL of 0.100 M MgCl2 solution?

	A)
	60.0 moles

	B)
	0.572 moles

	C)
	6.00 × 10–3 moles

	D)
	6.00 moles


	55.
	How many grams of KOH are present in 35.0 mL of a 5.50 M solution?

	A)
	10.8 g

	B)
	0.193 g

	C)
	1.96 g

	D)
	308 g


	56.
	Calculate the molarity of a solution of 29.0 g of ethanol (C2H5OH) in 545 mL of solution.

	A)
	2.30 M

	B)
	5.32 × 10–2 M

	C)
	0.630 M

	D)
	1.15 M


	57.
	Calculate the molarity of a solution of 15.4 g of sucrose (C12H22O11) in 74.0 mL of solution.

	A)
	4.5 × 10–2 M

	B)
	0.608 M

	C)
	208 M

	D)
	60.8 M


	58.
	Calculate the molarity of a solution of 6.57 g of methanol (CH3OH) in 1.50 × 102 mL of solution.

	A)
	4.38 × 10–2 M

	B)
	1.37 M

	C)
	0.213 M

	D)
	3.92 M


	59.
	Calculate the molarity of a solution of 10.4 g of calcium chloride (CaCl2) in 2.20 × 102 mL of solution.

	A)
	0.426 M

	B)
	4.73 × 10–2 M

	C)
	0.963 M

	D)
	0.505 M


	60.
	Calculate the volume in mL required to provide 2.14 g of sodium chloride from a 0.270 M solution.

	A)
	7.92 mL

	B)
	2.14 mL

	C)
	136 mL

	D)
	15.2 mL


	61.
	Calculate the volume in mL required to provide 4.30 g of ethanol from a 1.50 M solution.

	A)
	2.87 mL

	B)
	30.7 mL

	C)
	22.3 mL

	D)
	62.2 mL


	62.
	How many grams of cesium iodide (CsI) would be needed to make 2.50 × 102 mL of a 0.100 M solution?

	A)
	25 g

	B)
	6.50 g

	C)
	0.100 g

	D)
	18.3 g


	63.
	How many grams of sulfuric acid (H2SO4) would be needed to make 2.50 × 102 mL of a 0.100 M solution?

	A)
	2.45 g

	B)
	25 g

	C)
	100 g

	D)
	6.25 g


	64.
	Water is added to 25.0 mL of a 0.866 M KNO3 solution until the volume of the solution is exactly 500 mL. What is the concentration of the final solution?

	A)
	0.0433 M

	B)
	0.500 M

	C)
	0.0866 M

	D)
	0.0217 M


	65.
	You have 505 mL of a 0.125 M HCl solution and you want to dilute it to exactly 0.100 M. How much water should you add?

	A)
	25.0 mL

	B)
	63.1 mL

	C)
	50.5 mL

	D)
	126 mL


	66.
	A 35.2-mL, 1.66 M KMnO4 solution is mixed with 16.7 mL of 0.892 M KMnO4 solution. Calculate the concentration of the final solution.

	A)
	2.55 M

	B)
	0.638 M

	C)
	1.41 M

	D)
	1.28 M


	67.
	A 46.2-mL, 0.568 M calcium nitrate [Ca(NO3)2] solution is mixed with 80.5 mL of 1.396 M calcium nitrate solution. Calculate the concentration of the final solution.

	A)
	1.96 M

	B)
	1.09 M

	C)
	0.982 M

	D)
	2.25 M


	68.
	If 30.0 mL of 0.150 M CaCl2 is added to 15.0 mL of 0.100 M AgNO3, what is the mass in grams of AgCl precipitate?

	A)
	0.430 g

	B)
	0.645 g

	C)
	0.215 g

	D)
	2.64 g


	69.
	A sample of 0.6760 g of an unknown compound containing barium ions (Ba2+) is dissolved in water and treated with an excess of Na2SO4. If the mass of the BaSO4 precipitate formed is 0.4105 g, what is the percent by mass of Ba in the original unknown compound?

	A)
	35.72 %

	B)
	24.15 %

	C)
	64.28 %

	D)
	2.663 %


	70.
	How many grams of NaCl are required to precipitate most of the Ag+ ions from 2.50  102 mL of 0.0113 M AgNO3 solution?

	A)
	2.83 g

	B)
	0.661 g

	C)
	8.55 g

	D)
	0.165 g


	71.
	The concentration of Cu2+ ions in the water (which also contains sulfate ions) discharged from a certain industrial plant is determined by adding excess sodium sulfide (Na2S) solution to 0.800 L of the water. The molecular equation is:

Na2S(aq) + CuSO4(aq) Na2SO4(aq) + CuS(s)

Calculate the molar concentration of Cu2+ in the water sample if 0.0177 g of solid CuS is formed.

	A)
	1.77  10–2 M

	B)
	5.66  10–4 M

	C)
	2.31  10–3 M

	D)
	2.31  10–4 M


	72.
	Calculate the volume in mL of a 1.420 M NaOH solution required to titrate 25.00 mL of a 2.430 M HCl solution.

	A)
	60.75 mL

	B)
	42.78 mL

	C)
	17.61 mL

	D)
	22.43 mL


	73.
	Calculate the volume in mL of a 1.420 M NaOH solution required to titrate 25.00 mL of a 4.500 M H2SO4 solution.

	A)
	56.25 mL

	B)
	158.5 mL

	C)
	112.5 mL

	D)
	225.0 mL


	74.
	Calculate the volume in mL of a 1.420 M NaOH solution required to titrate 25.00 mL of a 1.500 M H3PO4 solution.

	A)
	112.5 mL

	B)
	26.41 mL

	C)
	79.23 mL

	D)
	50.00 mL


	75.
	What volume of a 0.500 M HCl solution is needed to completely neutralize 10.0 mL of a 0.300 M NaOH solution?

	A)
	6.00 mL

	B)
	0.300 mL

	C)
	10.0 mL

	D)
	3.00 mL


	76.
	What volume of a 0.500 M HCl solution is needed to completely neutralize 10.0 mL of a 0.200 M Ba(OH)2 solution?

	A)
	10.0 mL

	B)
	0.200 mL

	C)
	2.00 mL

	D)
	8.00 mL


Answer Key
	1.
	B

	2.
	D

	3.
	A

	4.
	D

	5.
	C

	6.
	B

	7.
	A

	8.
	C

	9.
	D

	10.
	A

	11.
	B

	12.
	A

	13.
	D

	14.
	C

	15.
	C

	16.
	D

	17.
	A

	18.
	B

	19.
	B

	20.
	D

	21.
	B

	22.
	B

	23.
	A

	24.
	D

	25.
	C

	26.
	C

	27.
	B

	28.
	D

	29.
	C

	30.
	A

	31.
	B

	32.
	D

	33.
	C

	34.
	A

	35.
	A

	36.
	B

	37.
	D

	38.
	C

	39.
	B

	40.
	A

	41.
	B

	42.
	C

	43.
	D

	44.
	B

	45.
	A

	46.
	C

	47.
	C

	48.
	D

	49.
	D

	50.
	A

	51.
	B

	52.
	C

	53.
	B

	54.
	C

	55.
	A

	56.
	D

	57.
	B

	58.
	B

	59.
	A

	60.
	C

	61.
	D

	62.
	B

	63.
	A

	64.
	A

	65.
	D

	66.
	C

	67.
	B

	68.
	C

	69.
	A

	70.
	D

	71.
	D

	72.
	B

	73.
	B

	74.
	C

	75.
	A

	76.
	D

	77.
	B

	78.
	B

	79.
	A

	80.
	C

	81.
	C

	82.
	C

	83.
	D

	84.
	B

	85.
	A

	86.
	C

	87.
	C

	88.
	B

	89.
	D

	90.
	B

	91.
	C

	92.
	C

	93.
	A

	94.
	B

	95.
	D

	96.
	D

	97.
	A

	98.
	B

	99.
	B

	100.
	C

	101.
	A

	102.
	D

	103.
	B

	104.
	D

	105.
	B

	106.
	B

	107.
	C

	108.
	A

	109.
	A

	110.
	B

	111.
	C

	112.
	A

	113.
	D

	114.
	C

	115.
	B

	116.
	B

	117.
	C

	118.
	A

	119.
	B

	120.
	B

	121.
	A

	122.
	A

	123.
	B

	124.
	A

	125.
	B

	126.
	A

	127.
	B

	128.
	A

	129.
	B


