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Part | Calculations.

1.A compound containing carbon, nitrogen, and hydrogen is combusted completely with
excess oxygen to produce 138 g of NO,, 28.0 g of CO,, and 90.0 g of H,0. What is the
empirical formula of the compound? (10 points)

2. Arrange the following aqueous solutions, each 10% by mass in solute, in order of
decreasing boiling point: glucose (CsH120g), sucrose (C11Ha,011), sodium nitrate (NaNO3).
(10 points)

3. Complete combustion-of 1.00 mol of acetone CsHgO liberates 1790 kI of heat. Given that
AH{CO2) = -393.5 kJ/mol and AH°(H,0) = -285.8 kJ/mol, calculate the standard enthalpy
of formation of acetone. (10 points)

4. Ethylenediamine has an empirical formula NH>CH,. Assume that 95 mg of
ethylenediamine in the gas phase has a pressure of 235 mmHg in a 125 mL flask at 25°C.
‘What is the molecular formula of ethylenediamine? (10 points)

5. Consider the following gas-phase equilibrium: Ha(g) + I(g) <> 2HI(g) At a certain
temperature, the equilibrium constant K, is 4.0, Starting with equimolar quantities of H and I,
and no HI, when equilibrium was established, 0.20 moles of HI was present. How much H,
was used to start the reaction? (10 points)

6. A mixture of three gases has a pressure of 1380 mmHg at 298 K. The mixture is analyzed
and is found to contain 1.27 mol CO;, 3.04 mol CO, and 1.50 mol Ar. What is the partial
pressure of Ar? (10 points)
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Part II Single-choice question (4 pointeach)

1. Which of the following exhibits the most hydrogen bonding?
a. LiH b. CH, c. NH; d. H,S8 e. CHyF;

2. Which of the following is not likely to exhibit hydrogen bonding?
a. CH3CH20H b. CH;J,NH; C. H20 d. NHzOH
. (CH3)3N

3.Which of the following is not planar?
a. BCl3 b. CIF; ¢. PCl3 d. Xely e. Gy

4, Which of the following molecules has sp 3 hybridization and a dipole moment?
a. SiHy b.BF; - ¢ . NH; d. BrF; e. PCls

5. In which of the following species is the octet rule violated by the central atom?
a. CHy b. SF4 c. PCL" d. SO, e..NH;

6. A steel tank contains carbon dioxide at 34 °C and is at a pressure of 13.0 atm. Determine
the internal gas pressure when the tank and its contents are heated to 100 °C.

a. 10.7 atm b. 9.4 atm c.38.2 atm d. 1.9 atm

e. 15.8 atm " s

7. A mixture of three gases has a pressure of 1380 mmHg at at 298 K. The mixture is
analyzed and is found to contain 1.27 mol CO;, 3.04 mol CO, and 1.50 mol Ar. What is the
partial pressure of Ar?

a. 238 mm Hg b. 302 mm Hg ¢. 356 mm Hg

d. 1753 mm Hg e. 8018 mm Hg

8. A compound with a composition of 87.5 % N and 12.5 % H was recently discovered. What
is the empirical formula for this compound?
a. NHz b. N2H3 c. NH d. NzH;, €. NZH
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9. Which one of the following processes is exothermic?

a. Hy(l) — Ha(g) b. COx(s) — COx(g)

. H10(g) » H:0(l)  d. 16COx(g) + 18H,0(1) — 2CsHys(l) + 2504(g)
e. Ha(g) — 2H(g)

10. Consider the reaction A — products. Which of the following plots is consistent with a
zero-order reaction?

a. [A] plotted against time gives a horizontal, straight line.

b. In [A] plotted against time gives a straight line of negative slope.

c. 1/[A] plotted against time gives a straight line of positive slope.

d. [A] plotted against time gives a straight line of negative slope.

e. [A] plotted against time gives a curved line of negative slope, decreasing in magnitude as
time increases




