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1. Which of the following processes require(s) chemical methods?
(A) Separating a homogeneous mixture into pure substances.
(B) Separating a heterogeneous mixture into pure substances.
(C) Distilling a saltwater mixture.

(D) Breaking a compound into its constituent elements.
(E) At least two of the above (a-d) require chemical methods.

2.What is the correct name of the compound that results from the most stable ion for sulfur and the

metal ion that contains 24 electrons?
(A) iron(1l) sulfate (B) iron(I11) sulfide (C) chromium(ll) sulfide
(D) nickel(I11) sulfate (E) iron(1l) sulfide

3. Calculate the mass of water produced when 9.47 g of methane, CH,, reacts with an excess of
oxygen in the following unbalanced reaction. CH,(g)+ O,(g) — CO4(g) + H,O(g)

(A) 10.64 g (B) 3.41x10°g | (C)21.3 ¢ (D) 0.526 g (E) 1.18 g

4. Draw the Lewis structures for the following compounds to assist you in answering this question.

CBrH, BH; XeCI4 Sk, HCI
Which compound has a see-saw shape?
(A) CBrzH; (B) BH3 (C) XeCly (D) SF4 (E) HCI

5. Magnesium metal reacts with hydrochloric acid to form magnesium chloride and hydrogen gas.
Suppose we react an excess of magnesium metal with 19.8 mL of a 3.00 M solution of
hydrochloric acid and collect all of the hydrogen in a balloon at 25°C and 1.00 atm. What is the
expected volume of the balloon?

(A) 0.0609 L (B) 0.726 L (C) 1.45 L (D) 0.323 L (E) 60.9 L




6. 9740 J of energy is added to 1.6 mol (29 g) of H,O as an ice sample at 0°C. The molar heat of
fusion is 6.02 kJ/mol. The specific heat of liquid water is 4.18 J/g K. The molar heat of
vaporization is 40.6 kJ/mol. The resulting sample contains which of the following?

(A) only water (B) only ice (C) ice and water
(D) water and water vapor (E) only water vapor

7. Which of the following statements is/are correct?
(A)In an acidic solution, [H'] > [OH]. (B) In a basic solution, [OH] > [H™].
(C) In a neutral solution, [H'] = [OH]. (D) None of the above statements (A-C) are correct.
(E) All of the above statements (A-C) are correct.

8. Which of the following reactions does not involve oxidation—reduction?
(A) CH4 + 30, > 2H,0 + COq4 (B) Zn + 2HCI — ZnCl, + H,
(C) 2Na + 2H,0 — 2NaOH + H, (D) MnO; + 4HCI — Cl; + 2H,0 + MnCl,
(E) All are oxidation-reduction reactions.

9. The primary structure of proteins is
(A)the pleated sheet  (B)the peptide linkage (C)the alpha-helix
(D) the order of amino acids (E) none of these

10. In lecture, the professor named a molecule 2-ethyl-4-tertiary-butylpentane. An alert student
pointed out that although the correct structure could be drawn from this name, the name did not
follow systematic rules. What is the correct systematic name for the molecule?

(A) 2-t-butyl-5-methylhexane (B) 2-ethyl-4,5,5-trimethylhexane
(C) 3,5,6,6-tetramethylheptane (D) 2,2,3,5-tetramethylheptane
(E) undecane

11. How many protons, neutrons, and electrons does the atom 2*Pb have?
(A)82 protons, 82 neutrons, 82 electrons.  (B) 82 protons, 82 neutrons, 126 electrons.
(C) 82 protons, 82 neutrons, 208 electrons. (D) 82 protons, 126 neutrons, 126 electrons.
(E) 82 protons, 126 neutrons, 82 electrons

12. A 18.23 g sample of HCl is dissolved in water to give 2000 mL of solution. The concentration
of the solution is
(A)0.25M. (B)o5M. (C)1.0M. (D)20M. (E)4.0M.
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1. Explain the terms, (a) dipole-dipole attraction, (b) N-type semiconductor, (c) anode, (d) Hund’s
rule (20%)

2. For the species O,, O, and O™, give the electron configuration and the bond order for each.

Which has the strongest bond? (20%)
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