
CHEMISTRY 

Section I 

Time- 30 minutes 

NO CALCULATOR MAY BE USED WITH SECTION I. 

Note: For all questions, assume that the temperature is 298 K, the pressure is 1.00 atmosphere, and solutions are 
aqueous unless otherwise specified. 

Throughout the test the following symbols have the definitions specified unless otherwise noted. 

T = temperature 
P = pressure 
V = volume 
S = entropy 
H = enthalpy 
G = Gibbs free energy 
R = molar gas constant 
n = number of moles 
M= molar 
m = molal 

L, mL = liter(s), milliliter(s) 
g = gram(s) 
nm = nanometer( s) 
atm = atmosphere( s) 
mm Hg = millimeters of mercury 
J, kJ = joule(s), kilojoule(s) 
V = volt(s) 
mol = mole(s) 

Part A 

Directions: Each set of lettered choices below refers to the numbered statements immediately following it. Select 
the one that is best in each case and then place the letter of your choice in the corresponding box on the student 
answer sheet. A choice may be used once, more than once, or not at all in each set. 

Questions 1-4 refer to the following chemical 

compounds. 

(A) CH4 

(B) CC1
3
F

(C) H
2
S

(D) H202
(E) K

2
CrO

4

1. Commonly used as a disinfectant for minor skin
wounds

2. A refrigerant implicated in the thinning of the
stratospheric ozone layer

3. A major component of the fuel known as
natural gas

4. A yellow solid at room temperature and 1 atm
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Questions 5-7 ref er to the following molecules. 

(A) CO

(B) CH
4 

(C) HF

(D) PH
3 

(E) F2

5. Contains two 1t-bonds

6. Has the highest dipole moment

7. Has a molecular geometry that is trigonal
pyramidal

GO ON TO THE NEXT PAGE. 











CaClls) ➔ Ca2+(aq) + 2 c1-(aq) 

23. For the process of solid calcium chloride dissolving in water,
represented above, the entropy change might be expected to
be positive. However, l:!.S for the process is actually negative.
Which of the following best helps to account for the net loss
of entropy?

(A) c1- ions are much larger in size than Ca2+ ions.

(B) The particles in solid calcium chloride are more ordered
than are particles in amorphous solids.

(C) Water molecules in the hydration shells of Ca2+ and c1-
ions are more ordered than they are in the pure water.

(D) The Ca2+(aq) and c1-(aq) ions are more free to move
around in solution than they are in CaC1

2
(s).

(E) In the solution, the average distance between Ca2+(aq)

and Ci-(aq) is greater than the average distance

between Ca2+ and c1- in CaC1
2
(s) . 

. . . CH30CHig) + ... 02
(g) ➔ ... C02

(g) + ... H20(g) 

24. When the equation above is balanced using the lowest whole­
number coefficients, the coefficient for O

2
(g) is

(A) 6
(B) 4
(C) 3
(D) 2
(E) 1

THE END
-8-

25. For which of the following processes does
entropy decrease (�S < 0) ?

(A) H2O(s) ➔ H2O(l)

(B) Bril) ➔ Br2(g)

(C) Crystallization of lis) from an ethanol

solution

(D) Thermal expansion of a balloon filled with

COig)

(E) Mixing of equal volumes of H2O(l) and

CH
3
OH(l) 



No. 
Correct 
Answer 

1 D 

2 B 

3 A 

4 E 

5 A 

6 C 

7 D 

8 B 

9 C 

10 A 

11 E 

12 D 

13 B 

14 C 

15 C 

16 E 

17 C 

18 E 

19 D 

20 B 

21 E 

22 D 

23 C 

24 C 

25 C 
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