Project Advance Chemistry 106 Sample Questions

on Material in General Chemistry, Brown, LeMay, and Bursten

Chapter 4. Aqueous Reactions and Solution Stoichiometry

1. Which of the following best represents the most general definition of a solution? 
(a) A homogeneous mixture of a solid in a liquid.

(b) A homogeneous mixture of two or more substances.

(c) A homogeneous mixture of one or more solids in a liquid.

(d) A homogeneous mixture of any gas, liquid or solid in a liquid.

(e) none of these definitions is truly general.

2. A water solution of sodium chloride is a good conductor of electricity. Because of  this property, sodium chloride is classified as a: 
(a) semi-electrolyte

(b) weak electrolyte

(c) strong electrolyte
(d) nonelectrolyte
(e) weak base 

3. If 50 g of NaCl are dissolved in 500 g of water, the percent by weight of the NaCl is:   

(a) 10%


(b) 9.1%

(c) 50%


(d) 5.0%
(e) 2.5% 

4. What is the molarity of methanol, CH3OH, in a solution prepared by dissolving 11.7 g of CH3OH in 230 Ml of solution? 

(b) 11.9


(b) 1.5 X 10-3
(c) 0.0841


(d) 1.59
(e) none of these. 

5. How many grams of phosphoric acid, H3PO4, are in 175 Ml of a 3.5 M solution of H3PO4? 
(a) 0.61


(b) 60

(c) 20



(d) 4.9

(e) none of these. 

       6.  How many moles of Br- are present in 0.500 L of 0.300 M AlBr3?   
(a) 0.150


(b) 0.0500

(c) 0.450


(d) 0.167

(e) 0.500 

7. What is the molar concentration of Na3PO4 in a solution if the concentration of

 sodium ion is 0.600 M? 

(a) 1.80 M


(b) 0.300 M
(c) 0.600 M


(d) 0.200 M
(e) none of these. 

8. What are the respective molar concentrations of Na+ and SO42- resulting from the dissolution of 0.500 mol Na2SO4 in enough water to give 1.33 L of solution? 

(a) 0.665 AND 0.665

(b) 0.665 AND 1.33
(c) 1.33 AND 0.665

(d) 0.376 AND 03.752

(e) 0.752 AND 0.376

9. HClO4 is a 

(a) strong base

(b) weak base
(c) strong acid

(d) weak acid

(e) none of these. 
     10.   NH4Cl is a  

(a) strong base

(b) weak base
(c) strong acid

(d) weak acid

(e) none of these. 
11.  Which ions is/are spectator ions in the formation of a precipitate of silver bromide, AgBr, when aqueous solutions of cobalt(II) bromide and silver nitrate are combined?

(a) Co2+ and NO3-

(b) NO3- and Br-
(c) Co2+ and Ag+

(d) Br-
(e) NO3-
12. The balanced net ionic equation for precipitation of CaCO3 when aqueous solutions of Li2CO3 and CaCl2 are mixed is 

(a) 2 Li+(aq) + CO32-( aq) ➝Li2CO3(aq)
(b) 2 Li+( aq) + 2 Cl-( aq) ➝2LiCl(aq)

(c) 2 Li+( aq) + 2 Cl-( aq) ➝LiCl(aq)

(d) Ca2+( aq) + CO32-( aq) ➝CaCO3(s)

(e) Li2CO3( aq) + CaCl2( aq) ➝2LiCl(aq) + CaCO3(s)
13. The balanced net ionic equation for the formation of an aqueous solution of NiI2 accompanied by evolution of CO2 gas when solid NiCo3 and aqueous hydriodic acid are mixed is 

(a) 2 NiCO3(s) + HI(aq) ➝2 H2O(l) + CO2(g) + 2 Ni2+(aq)
(b) NiCO3(s) + I-(aq) ➝2 H2O(l) + CO2(g) + Ni2+(aq) + HI(aq)
(c) NiCO3(s) + 2 H+(aq) ➝H2O(l) + CO2(g) + Ni2+(aq)
(d) NiCO3(s) + 2 HI(aq) ➝2 H2O(l) + CO2(g) + NiI3(aq)
(e) NiCO3(s) + 2 HI(aq) ➝H2O(l) + CO2(g) + Ni2+(aq) + 2 I-(aq)
14. Which one of the following compounds is insoluble in water?

(a) Na2CO3


(b) K2SO4
(c) Fe(NO3)3


(d) ZnS
(e) CsCl
15. Aqueous solutions of sodium sulfide and copper(II) chloride are mixed together. Which statement is correct? 
(a) Both NaCl and CuS precipitate from solution.

(b) No precipitate forms. 

(c) CuS will precipitate from solution.

(d) NaCl will precipitate from solution.

(e) No reaction will occur.

16. From a consideration of the activity series, predict which reaction will occur.

(a) Zn(s) + MnI2(aq) ➝ZnI2(aq) + Mn(s)
(b) SnCl2(aq) + Cu(s) ➝Sn(s) + CuCl2(aq)
(c) 2 AgNO3(aq) + Pb(s) ➝2 Ag(s) + Pb(NO3)2(aq)
(d) 3 Hg(l) + 2 Cr(NO3)3(aq) ➝3 Hg(NO3)2(aq) + 2 Cr(s)
(e) 3 FeBr2(aq) + 2 Au(s) ➝ 3 Fe(s) + 2 AuBr3(aq)
17. Which one of the following elements is most easily oxidized?

(a) O



(b) F
(c) N



(d) Al
(e) S

18. The balanced net ionic equation for the complete neutralization of sulfuric acid solution by aqueous potassium hydroxide is 

(a) SO42-(aq) + 2 K+(aq) ➝K2SO4(aq) 
(b) SO42-(aq) + 2 K+(aq) ➝K2SO4(s) 
(c) H+(aq) + OH-(aq) ➝H2O(l)
(d) H2SO4(aq) + 2 OH-(aq) ➝2 H2O(l) + SO4 2-(aq)
(e) 2 H+(aq) + 2 KOH(aq) ➝ 2 H2O(l) + 2 K+(aq)
19. Consider the following reactions: 
AgNO3(aq) + Zn(s) ➝ Ag(s) + Zn(NO3)2(aq)

Zn(NO3)2(aq) + Co(s) ➝ No reaction

AgNO3(aq) + Co(s) ➝ Ag(s) + Co(NO3)2(aq)

Which is the correct order of increasing activity for these metals?

(a) Ag ( Zn ( Co

(b) Co ( Ag ( Zn
(c) Co ( Zn ( Ag

(d) Ag ( Co ( Zn
(e) Not enough information given to decide order.

      20. How many moles of BaCl2 are formed by the complete neutralization of 393 mL of   

             0.171 M Ba(OH)2 with aqueous HCl? 
(a) 0.0672


(b) 0.0336
(c) 0.134  


(d) 2.30
(e) 1.15

21. A 17.5 mL sample of acetic acid, CH3CO2H, required 29.6 mL of 0.250 M NaOH to neutralize it. What was the molarity of the acetic acid solution?

(a) 0.15


(b) 0.42
(c) 130  


(d) 6.8
(e) none of these.

22.  How many liters of 0.250 M HNO3 are required to neutralize a solution prepared by dissolving 17.5 g of NaOH in 350 mL of solution?

(a) 50.0


(b) .44
(c) 1.75  


(d) 0.070
(e) none of these.

23. If 200 mL of water are added to 500 mL of 0.350 M HCl solution, the final concentration of HCl will be 

(a) 0.250 M


(b) 0.150 M
(c) 0.300 M  


(d) 0.200 M
(e) 0.220 M
24. A 1.00 mL sample of a 3.50 X 10-4 M oleic acid solution is diluted with 9.00 mL of petroleum ether, forming a solution A. Two (2.00) mL of solution A is diluted with 8.00 mL of petroleum ether, forming solution B. How many grams of oleic acid are in 5.00 mL of solution B? (molar mass of oleic acid = 282 g) 
(a) 4.94 X 10-4 g

(b) 7.00 X 10-6 g
(c) 4.94 X 10-5 g

(d) 1.97 X 10-6 g
(e) 9.87 X 10-6 g
