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1. An atom of 170 contains protons.

(A) 8
(B) 25
€9
(D) 11
(E) 17

2. There are mol of carbon atoms in 4 mol of dimethylsulfoxide (C.HsSO) |

(A) 2
(B) 6
(C) 8
(D) 4
(E) 3

3. The internal energy of a system
(A) is the sum of the kinetic energy of all of its components
(B) is the sum of the rotational, vibrational, and translational energies of all of its
components
(C) refers only to the energies of the nuclei of the atoms of the component molecules
(D) is the sum of the potential and kinetic energies of the components

(E) none of the above

4. How many unpaired electrons are there inan O* ion?

(A) O
(B) 1
(C) 2
(D)3
(E) This cannot be predicted.



10.

11.

The substance with the largest heat of vaporization is
(A) 1,
(B) Br,
(©) c,
(D) k
(E) o,

The rate of a reaction depends on
(A) collision frequency
(B) collision energy
(C) collision orientation
(D) all of the above

(E) none of the above

The effect of a catalyst on an equilibrium is to
(A) increase the rate of the forward reaction only

(B) increase the equilibrium constant so that products are favored

(C) slow the reverse reaction only

(D) increase the rate at which equilibrium is achieved without changing the composition

of the equilibrium mixture
(E) shift the equilibrium to the right

Which one of the following pairs cannot be mixed together to form a buffer solution?

(A) CsHsN, CsHsNHCI

(B) HC,H;0,, NaOH (C,H3;0, = acetate)
(C) KOH, HI

(D) NH,CHs, HCI

(E) NaClO, HNO;

Compounds found in fossil fuels that contain
acid rain.

(A) sulfur

(B) carbon

(C) hydrogen

(D) phosphorus

(E) neon

A reaction that is spontaneous as written

(A) is very rapid

(B) will proceed without outside intervention

(C) is also spontaneous in the reverse direction

(D) has an equilibrium position that lies far to the left
(E) is very slow

The electrode at which oxidation occurs is called the
(A) oxidizing agent

(B) cathode

(C) reducing agent

(D) anode

(E) voltaic cell

are primarily responsible for
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13.

14,

15.

For which compound does 0.256 mole weigh 12.9 g?
(A) C,H,O

(B) CO,

(C) CH;CI

(D) CyHg

(E) C,H,0,

Which gas has the highest density?

(A) He

(B) Cl;

(C) CH,

(D) NHs

(E) All the gases have the same density.

The equilibrium constant for A+ 2B ==3C is 1.0 x 10
Determine the equilibrium constant for 4A+8B — 12C.
(A) 4 x 10°°

(B) 1.0 x 107

(C) 1.0x10°

(D) 4 x 107

(E) 1.0 x 10*

At 25°C, the following heats of reaction are known:

AH(KJ/mol)
2CIF + O,— CI,0 + F,0 167.4
2CIF; + 20,— CI,0 + 3F,0 341.4
2F2 + 02—) 2F20 -43.4

At the same temperature, calculate AH for the following reaction:

CIF + Fz—) CIFg

(A) =217.5 kJ/mol
(B) —130.2 kJ/mol
(C) +217.5 kd/mol
(D) —-108.7 kJ/mol
(E) none of these

16. Which of the following is true?

(A) As long as the disorder of the surroundings is increasing, a process will
be spontaneous.

(B) For any process, ASg,r and ASg,s have opposite signs.

(C) If ASgyr = —ASss , the process is at equilibrium.

(D) AH° is zero for a chemical reaction at constant temperature.

(E) none of these

17. Which of the following would be the best reducing agent?

(A) Cl;
(B) F
(C) Na
(D) Na*
(BE) F



18.Choose the compound with the most ionic bond.
(A) LiF
(B) KF
(C) NaBr
(D) RbBr
(E) KBr

19. Which of the following is polar?
(A) XeF,
(B) KrF,
(C) BBr3
(D) NBr;
(E) SBrg

20. What is the hybridization of the nitrogen atom?
(A) sp
(B) sp’
(C) sp’
(D) dsp’
(E) d’sp

21. Which of the following compounds has the lowest boiling point?
(A) CH,
(B) CaHe
(C) CsHs
(D) C4Huo
(E) CsHi.

22. Acrystal of NaCl is
(A) soft, low-melting, and a good electrical conductor.
(B) hard, high-melting, and a good electrical conductor.
(C) soft, low-melting, and a poor electrical conductor.
(D) hard, high-melting, and a poor electrical conductor.
(E) soft, high-melting, and a poor electrical conductor.

23. A sample consisting of CO,(g) and CO,(s) at equilibrium at —=78°C and 1 atm pressure is
heated to —30°C, and the pressure is increased to 8 atm. Based on the phase diagram
below, what will happen?

oo

Platm)
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T (" C)
(A) At equilibrium, only CO,(g) will be present.
(B) All the CO, will be converted to COy(1).
(C) At equilibrium, CO,(g) and CO,(l) will be present.
(D) The melting point of the CO,(s) will decrease.
(E) none of these



24. A 50.0-g sample of ethyl alcohol (C,HsOH) is dissolved in 75.0 g of water. What is the

mole fraction of ethyl alcohol??
(A) 0.207

(B) 0.414

(C) 0.342

(D) 0.667

(E) none of these

25. Which of the following chemical or physical changes is an endothermic process?

-

—

(A) the evaporation of water

(B) the combustion of gasoline

(C) the mixing of sulfuric acid and water
(D) the freezing of water

(E) none of these
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