EXAM 3 – Form A         CHEM 101: Sections 565-576
Dr. M. Shatruk          FALL 2005

Multiple Choice


Your Name: _______________________

Section #: _______

1. Which of these pairs does not represent a conjugate acid-base pair? [3 pts]
(A) H2O – OH–

(B) NH3 – NH4+   
  (C) HNO3 – NO2–
(D) HSO4– – H2SO4
2. Compound X is not soluble in water. Nevertheless, it reacts with solutions of strong acids or strong bases producing salt and water. Is this compound: [3 pts]

(A) Weak acid?
 (B) Weak base?     (C) Insoluble salt?
(D) Amphoteric hydroxide?

3. Which one is the strongest acid? [4 pts]

(A) H2Se

(B) H2O

(C) H2S

(D) H2Te
4. Which of the species listed below can act as Lewis acids? [4 pts]

NF3, BF3, OH–, Cl–, Co3+, P3–
(A) NF3 & BF3

(B) Co3+ & P3–
(C) OH– & Cl–
(D) BF3 & Co3+
5. What volume of 0.15 M K3PO4 will contain 0.090 mol of K+ cations? [5 pts]

(A) 100 mL

(B) 200 mL

(C) 400 mL

(D) 600 mL
6. 12.4 mL of H2SO4 was neutralized with 33.2 mL of 0.560 M KOH. What was the molarity of the original acid solution? [5 pts]

(A) 0.375 M

(B) 0.750 M

(C) 1.50 M

(D) 3.00 M
7. What volume of 3.20 M Sr(OH)2 solution is required to completely neutralize 375 mL of 7.35 M H2SO4 solution? [5 pts]

(A) 861 mL

(B) 1.68 L

(C) 430 mL

(D) 215 mL
8. The main compounent of battery acid is H2SO4. 200 mL of 3.00 M NaOH solution was required to completely neutralize 50 g sample of the battery acid. What is the percent by mass concentration of pure sulfuric acid in the battery acid? [6 pts]

(A) 15% 

(B) 30%

(C) 59%

(D) 120%
9. 240 mL of solution contain 1.55 g of H2SO3. What is the normality of this solution? [5 pts]

(A) 0.157 N 

(B) 0.0787 N

(C) 0. 787 N

(D) 0.315 N
10. 29.3 mL of solution of lauric acid was titrated with 34.1 mL of 0.502 N NaOH solution. What is the normality of the original acid solution? [4 pts]

(A) 3.32 N 

(B) 1.71 N

(C) 0.584 N

(D) 0.431 N
11. What function is performed by HNO2 in the following reaction? [3 pts]

2HNO2 + 2HI ( 2NO + I2 + 2H2O

(A) Oxidizing agent
(B) Reducing agent

(C) Both

(D) Neither
Your Name: _______________________

Section #: _______

12. Draw resonance Lewis dot formulas and calculate the average bond order for NO2– ion: [6 pts]

13. Predict the shape (molecular geometry) of the NO2– ion using the results obtained in the previous problem. [2 pts]

14. SeF4 is a polar molecule while XeF4 is a nonpolar molecule. Explain the difference using the VSEPR theory. [6 pts]

15. Predict the shapes (molecular geometries) of the following species using the VSEPR theory. What is the hybridization of the orbitals on the central atom in each case? [6 pts]

(a)  AlH3
(b)  AsBr6–
16. Write chemical formulas for the following compounds: [3 pts]

(a) chromium(III) hydroxide
(b) chromium(VI) oxide
(c) calcium oxide
(d) dinitrogen pentoxide
17. Write the products of the following reactions and then write the total and net ionic equations: [5 pts]
(a) Al + HBr (
(b) Pb + Na2SO4 (
(c) Mg + Co(NO3)2 (
18. The reaction shown below is reversible but the equilibrium is strongly shifted to the right side. Label each conjugate acid-base pair and determine which acid and which base are the strongest. Explain your answer. [5 pts]

CO32– + H3O+

HCO3– + H2O
19. Determine molar concentration of each ion in the solution obtained after the reaction of 322 mL of 0.55 M HClO3 and 279 mL of 1.5 M LiOH. (You have to show your work in order to get the credit!): [10 pts]

20. Balance the following oxidation-reduction reactions. Write the balanced net ionic equation and formula unit equation. (You must show your work in order to get the credit!) [10 pts]

(a)     Br2      +     KOH     (     KBr     +     KBrO3     +     H2O
(KBrO3 is soluble in water)
(b)     Cu      +     HNO3     (     Cu(NO3)2     +     NO     +     H2O
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