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1. After carrying out the following operations, how many significant figures are appropriate to
show in the result?
(13.7 + 0.027) = 8.221
A 1 B) 2 C) 3 (D) 4 (E) 5
2. Which of the following pairs of elements would be most likely to form an ionic compound?
(A) PandBr (B) Cuand K (C) CandO (D) OandZzn (E) AlandRb
3. Based on the solubility rules, which of the following will occur when solutions of ZnSO4(aq) and
MgCl,(aq) are mixed?
(A) ZnCl, will precipitate; Mg®* and SO,* will be spectator ions.
(B) ZnSO, will precipitate; Mg®* and CI™ will be spectator ions.
(C) MgSO. will precipitate; Zn®** and CI~ will be spectator ions.
(D) MgCl, will precipitate; Zn®** and SO,* will be spectator ions.
(E) No precipitate will form.
4. A possible set of quantum numbers for the last electron added to complete an atom of gallium Ga
(atomic number = 31) in its ground state is

n | m- ms
A 4 0 0 -1/2
) 3 1 0 -1/2
© 4 1 0 +12
Do) 3 1 1 +12

(E) 4 2 1 +12

5. Which choice lists two elements with ground-state electron configurations that are well-known
exceptions to the Aufbau principle?
(A) CuandC (B) CrandCu (C) CsandCl (D) RbandCo
(E) FeandCo

6. What is the formal charge on the oxygen atom in N,O (the atomic order is N-N-0)?
(A) 0 (B) +1 ) -1 (D) -2 (E) +2

7. The F - Cl -F bond angles in CIF3 are expected to be approximately
(A) 90°only. (B) 109.5°only. (C) 120° only.
(D) 180°only. (E) 90°and 180°.

8. What is the hybridization of the central atom in ClIO3;™ ?
(A sp (B) sp* (C) sp* (D) sp’d  (B) sp’d?
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9. Consider the species Ny, N,, and N,*. Which of these species will be paramagnetic?

10.

11.

12.

13.

(A)Noand N~ (B)N2"and N2 (C) N."and N~ (D) Only N, (E) None are paramagnetic
Each of the following substances is a liquid at —50°C. Place these liquids in order of increasing
vapor pressure: dimethyl ether (CH3OCHp3), propane (C3Hsg), ethanol (CH3CH,0OH)
(A) ethanol < propane < dimethyl ether
(B) ethanol < dimethyl ether < propane
(C) propane < dimethyl ether < ethanol
(D) dimethyl ether < ethanol < propane
(E) propane < ethanol < dimethyl ether
Silver metal crystallizes in a face-centered cubic lattice with L as the length of one edge of the
unit cube. The center-to-center distance between nearest silver atoms is
(A) L2 (B) 2”L (C) 2L (D) L/2”* (E) None of the above.
For the reaction X +Y — Z, the reaction rate is found to depend only upon the
concentration of X. A plot of 1/X versus time gives a straight line.
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What is the rate law for this reaction?
(A) rate = k [X] (B) rate = k [X]? (C) rate =k [X][Y] (D) rate = k [X]*[Y]
For the following reactions the equilibrium constants are defined as follows:

A+2B = C K1

C = D+E K>
For the reaction A+ 2B = D + E, having equilibrium constant K,
(A) K.=K;+K; (B) K:=Ki/K; (C) K.=K;-K;
(D) Kc=(Ki)(Ky) (B) Kc=Ka/Ky
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14. Consider the weak bases below and their Ky values:
CeH;0 Kp=1.3x107
C2HsNH; K, =5.6x10"
CsHsN Kp=1.7x107°
Arrange the conjugate acids of these weak bases in order of increasing acid strength.
(A) CsHsNH' < CgH70H < C,HsNH
(B) CgH7;0H < CsHsNH" < C,HsNH
(C) CsHsNH' < C,HsNH3" < CsH;0H
(D) CgH7;0H < CaHsNH;3 < CsHsNH*
(E) CyHsNHs'< CsHsNH™ < CgH;0OH
15. In which one of the following solutions will acetic acid have the greatest percent ionization?
(A) 0.1 M CH3;COOH
(B) 0.1 M CH3COOH dissolved in 0.1 M HCI
(C) 0.1 M CH3COOH dissolved in 0.2 M HCI
(D) 0.1 M CH3COOH plus 0.1 M CH3COONa
(E) 0.1 M CH3COOH plus 0.2 M CH3COONa
16. Which response includes all the following processes that are accompanied by an increase in
entropy?
. 2S04(9) + O2(9) — SOs(9)
1. HO(l) - Hx0(s)
[11. Bry(I) - Bra(g)
IV. HyO5(1) — H,O(1) + (1/2)02(9)
(A LI, B) 11 ©) v (D) IV E) IV
17. Given the following notation for an electrochemical cell
Pt(s) | H2(9) | H'(aq) || Ag*(aq) | Ag(s), what is the balanced overall (net) cell reaction?
(A) 2H"(aq) + 2Ag*(aq) — Ha(g) + 2Ag(s)
(B) Ha(g) + 2Ag(s) » H'(aq) + 2Ag’(aq)
(C) 2H"(aq) + 2Ag(s) — Ha(g) + 2Ag*(aq)
(D) Ha(g) +Ag'(aq) — H'(aq) + Ag(s)
(E) Ha(g) + 2Ag*(aq) — 2H"(aq) + 2Ag(s)
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18. According to the band theory, which of the following provide(s) an explanation for the high
electrical conductivity of metals?
I. apartly filled conduction band
I. avalence band overlapping an empty conduction band
I11. afilled valence band
IV. alarge gap between the valence band and the conduction band
(A) landll (B) landlll © (D) Hland IV (E) IV
19. In the complex ion [MLg]™", M™ has seven d electrons and L is a strong field ligand. According
to crystal field theory, the magnetic properties of the complex ion correspond to how many
unpaired electrons?
A 0 B) 1 ) 2 (D) 3 (E) 5
20. The backbone of a strand of nucleic acid consists of
(A) phosphate units only.

(B) phosphate and sugar units.

(C) polyester.

(D) phosphate, sugar, and nitrogen base units.
(E) sugar units only.

B.2- & & ] % (40%)

1. Explain the following terms and give one example for each: (a) Law of multiple proportions

(b) state function (c) Charles’s Law (d) Le Chateller’s Principle. (8%o)

Find the standard enthalpy of formation of ethylene, C,H4(g), given the following data: heat of
combustion of C;Hy(g) = —1411 kJ/mol; AH%[CO,(g)] = —393.5 kJ/mol;

AH®[H,0O(1)] = —285.8 kJ/mol. (6%0)

A gas is allowed to expand, at constant temperature, from a volume of 1.0 L to 10.1 L against an
external pressure of 0.50 atm. If the gas absorbs 250 J of heat from the surroundings, what are the
values of g, w, and AE? (1 L-atm = 101.3 J) (6%0)

Use the Born-Haber cycle to calculate the lattice energy of NaBr(s) given the following data: (6%b)
AH(sublimation) Na = 177.8 kJ/mol

lonization energy (Na) = 495.9 kJ/mol

Bond energy (Br—Br) = 192.5 kJ/mol

Electron affinity (Br) = —325 kJ/mol

AH¢ (NaBr(s)) = —361.1 kJ/mol

5. Draw all isomers of (a) [Ir(NH3)sCls] (b) CsHsCI. (14%)
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