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1. The interaction between solute particles and water molecules, which tends to cause a salt to fall
apart in water, is called

(A) dispersion

(B) polymerization
(C) polarization ey
(D) hydration 2
(E) ionization =

2. All of the following reactions ;
2Al(s) + 3Bry()) —» 2A1Br3(s)
2Ag,0(s) - 4Ag(s) + Ox(g)

CHy() +204(g) - COx(g) + 2H,0(g)
Can be classified
(A) combustion reactions
(B) precipitation reactions
(C) oxidation-reduction reactions —— ——
(D)A and B =7
(E)yAand C

3. A sample of nitrogen gas has a volume of 160.0 mL at STP. What volume does the gas occupy if
the absolute temperature and pressure are each quadrupled?
(A) 40.0 mL
(B) 640.0 mL
(C) 160.0 mL
(D) 64.0 mL =
(E) not enough information. F

4. Consider the following Lewis structure. (Lone pairs are not drawn in.)

T ﬁ) H H
H—C—C—C=C—H
I % s &

H

Which statement about the molecule is false?

(A) Oxygen i 1s sp° hybridized. Lz

(B) C-2 is sp” hybridized with bond & __g&S 61"120

(C) There are 10 sigma and 2 pi bonds. _ —o——

(D) There are some H-C—H bond angigsgf abotit 109° in the molecule.
(E) This molecule contains 28 valence electrons
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S. For the hypothetical reactions 1 and 2, K; = 10> and K, = 10,
1. Axg)*+Ba(g) = 2AB(g)
2. 2A5(g)+Cig) = 2A,C(g)
3. AC(g) +Bag) = 2AB(g)+(1/2)Cy(g)
(A) 107
(B) 10°
(C) 10° O
(D) 10° "
(E) 107 e

6. The sodium salt, NaA, of a weak acid is dissolved in water; no other substance is added. Which of
these statements (to a close approximation) is true?

(A) [HA] = [OH]

(B) [H]=[AT]

(C) [H]=[OH]

(D) [OH] =[AT]

(E) none of these
7. An indicator HIn has K, = 1 x 10, -AtpH =6.0, what is the ratio of HIn/In=

(A) 100/1 T

(B) 10/1

(C) 1/100

(D) 1/10

(E) 111

8. Which metal, Al or Ni, could reduce-Zn*" to_ Zn(s) if placed in a anv(aq) solution?

Zn** +2¢—>Zn  E° ==0.76 V.
AP +3e" > Al EP=-166V
Ni"+2¢>Ni  E°=2023% |

(A) Ni i i}

(B) Al

(C) This cannot be determined

(D) Both Al and Ni would work

(E) none of these

9. Which of the following shows these moleculés in order from most polar to least polar?
(A) CH, > CF,H, > CF,Cl, > CCl, >CCLHr—
(B) CF;H, > CCLH, > CF,Cl, > CHj)= CCle—
(C) CH, > CF,Cl, > CF:H, > CCly >/6CLE, >
(D) CF,Cl, > CF,H, > CCl, > CCLH, > CH,
(E) CF>Cl, > CF,H, > CCl,H, > CH, = CCl,
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10. From the f\pl] owing list of observations, choose the one that most clearly supports the conclusion
that electrons have wave properties.

(A) the photoelectric effect

(B) the emission spectrum of hydrogen

(C) the scattering of alpha particles by metal foil
(D) diffraction

(E) none of these ' =

11. The elements of Group 5A, the mfr.ogen famlly, form compounds with hydrogen that have the
boiling points listed below.

SbH; -17°C, AsH;-55°C, “PH;—87°C, NH;-33°C
The first three elements illustrate a trend where the boiling point decreases as the mass decreases;

however, ammonia (NH;3) does not follow the trend because of
(A) ionic bonding.

(B) London dispersion forces.
(C) metallic bonding.

(D) dipole-dipole attraction.
(E) hydrogen bonding.

12. A liquid-liquid solution is called an-ideal solutlon if
I. it obeys PV =nRT.
I[I. it obeys Raoult's law.
III.  solute-solute, solvent-solvent, and solute-solvent interactions are very similar.

IV. solute-solute, solvent-solvent, and solute-solvent interactions are quite different.
(A)LTI

(B) 1L, II
©n1v S IR
(D)L I, I o)
(B)LILIV L
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