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1. Combining aqueous solutions of Bal, and Na,SO, affords a precipitate of BasO, .

ion(s) is/are spectator ions in the reaction?

(A) Ba*" only (B) Na* only (C) Ba** and soO,”
(D) Na* and I- (E) so,” and I-
2. The energy of a photon of light is

proportional to its wavelength.

(A) directly, directly (B) inversely, inversely (C) inversely, directly

(D) directly, inversely  (E) indirectly, not
3. Which of the following is an isoelectronic series?
(A) B%,si*,As*, Te* (B) F,CI,Br, I’ (©) S, Cl, Arn K
(D) si#,pP*,s*, Cl* (E) 0%,P",Ne, Na*

4. The formal charge on nitrogen in  NO,- IS

(A)-1  (B)0  (C)+L (D)+2  (E)-2
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. The hybridization of the central atom in the XeF, molecule is

(A)sp - (B) s*  (C) s (D) sp’d  (E) spd?

. A sample of a gas (1.50 mol) is contained in a 15.0 L cylinder. The temperature is increased

from 100 °C to 150 °C. The ratio of final pressure to initial pressure [';—2] is
1

(A)1.50 (B)0.667 (C)0.882 (D)1.13 (E)1.00

. Which one of the following substances will have hydrogen bonding as one of its intermolecular

forces?
(A) 0 (B) 0 () I|{ ,ﬁD
I I N
H H
(D) (E)
H H H
-/ |
H— C—N H— C—H
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. The phrase "like dissolves like" refers to the fact that

(A) gases can only dissolve other gases

(B) polar solvents dissolve polar solutes and nonpolar solvents dissolve nonpolar solutes
(C) solvents can only dissolve solutes of similar molar mass

(D) condensed phases can only dissolve other condensed phases

(E) polar solvents dissolve nonpolar solutes and vice versa

. The relationship between the rate constants for the forward and reverse reactions and the
equilibrium constant for the process is Keq =

(A) ksk; (B) ks —ky (C) k¢ +ky (D) ki/ky (E) kp/ks

10. Which one of the following pairs cannot be mixed together to form a buffer solution?
(A) NH3, NH4CI (B) NaC,H30,, HCI (C,H30,- = acetate)

(C) RhOH, HBr (D) KOH, HF (E) H3PO4, KH,PO,
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11. Which one of the following is always positive when a spontaneous process occurs?

(A) ASsystem (B) ASsurroundings () ASuniverse (D) AHuniverse

(E) AHsurroundings

12. The half-reaction occurring at the anode in the balanced reaction shown below is
3MnO,- (aq) + 24H" (aq) + 5Fe (s) — 3Mn** (aq) + 5Fe** (aq) + 12H.0 (1)

(A) Mn O,- (aq) + 8H" (ag) + 5" — Mn?* (aq) + 4H.0 (I)

(B) 2MnO4- (aq) + 12H" (aq) + 6e” — 2Mn** (aq) + 3 H,0 (l)

(C) Fe (s) — Fe* (aq) + 3¢

(D) Fe (s) — Fe®* (aq) + 2¢°

(E) Fe®* (aq) — Fe** (aq) + €
13. Atoms containing radioactive nuclei are called

(A) radionuclides.  (B) radioisotopes. (C) nucleons. (D) nuclides.

(E) radioisophores.
14. Which subatomic particle has the smallest mass?

(A) a proton (B) a neutron (C) an electron (D) an alpha particle
15. HBr, HCI, HCIO4, KBr, and NaCl are all classified as

(A) acids. (B) nonelectrolytes. (C) strong electrolytes. (D) weak electrolytes.
16. What is the ground-state electron configuration of Co?

(A) [Ar]3d9 (B) [Ar]4sl3d8 (C) [Ar]4s23d7 (D) [Ar]4s24p64dl
17. Calculate the lattice energy for MgClI2(s) using a Born-Haber cycle and the following

information:

MgCl2(s) — Mg2+(g) + 2 Cl-(g) ?

Mg(s) + Cl2(g) — MgCl2(s) -641.6 kJ/mol
Mg(s) — Mg(g +147.1 kJ/mol
Mg(g) — Mgt(g) + e- +737.8 kJ/mol
Mgt(g) — Mg2+(g) + e +1451.0 kJ/mol
1/2 Cl2(g) — Cl(g) +121.7 kJ/mol
Cl(g) + e — Cl(g) -348.6 kJ/mol

(A) +641.6 kd/mol (B) +1240.5 kJ/mol (C) +1882.1 kJ/mol (D) +2523.7 kJ/mol
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18. Which molecule contains the most polar bonds?
(A) CFy (B) CO (C)CN (D) CH,4

19. How many molecules of N, are in a 500.0 mL container at 780 mm Hg and 135°C ?
(A)8.76 x 10 (B)9.23x 10°°  (C)2.65x 10%  (D)2.79x 107

20. Arrange the following in order of increasing boiling point.

CH3CH20H  CH3CH2CH3  H3C-O-CH3  CH3CH2NH2

I 1 i v
A IV<IlI<Ii<l @B l<ll<IV<l (@©I<IV<li<ll  O)l<ll<I<IV
21. Write the equilibrium equation for the reverse reaction:
2 CHa(g) +3 02(g) — 2 CO(g) + 4 H20(9)
2 3
(A Ko = FeHa I TR, ] @ Kp = ool B0l
[PCO]Z[PHZO]4 [Pch, 11Po, T
(©) Kp' = 2[Fcol +4[PH,0] (D) Kp' = 2[FcH, 1+ 3[R0, ]
2[FcH, 1+ 3[Ro, ] 2[Fco] + 4[PH,0]

22. Which statement about buffers is true?
(A) Buffers have apH =7.
(B) Buffers consist of a strong acid and its conjugate base.
(C) A buffer does not change pH on addition of a strong acid or strong base.
(D) Buffers resist change in pH upon addition of small amounts of strong acid or strong base.

23. Which is the condensed structure of a straight-chain hydrocarbon?

CH; CH> CH2>CHo CH>CH> CHCHA CH7CH> CHCH7 CH7 CHCHA
CHz CHz CHz CHz CHo CHo
(I) (II) (III) (IV)
(A1 @1  ©Im DIV
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24. Which of these neutralization reactions has a pH = 7 when equal molar amounts of acid and
base are mixed?
(A) CH3CO2H(aq) + NaOH(aqg) = H20(l) + NaCH3CO2(aq)
(B) HCl(aqg) + CsH5N(aq) = Cs5H5NHCI(aq)
(C) HCl(aqg) + NaOH(aq) = H20(l) + NaCl(aq)
(D) HNO2(aq) + NH3(aq) = NH4NO2(aq)
25. What is the reduction half-reaction for the following overall cell reaction?
Ni2+(aq) + 2 Ag(s) — Ni(s) + 2 Ag*(aq)
(A) Ag(s) + e~ — Ag*(aq)
(B) Ag*(aq) + e~ — Ag(s)
(C) Ni2+(aq) + 2 e- — Ni(s)

(D) Ni2+(aq) + e~ — Ni(s)
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