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T Assembled Questions 1-12 (24%)

Questions 1-4 refer 10 the following types of enerey.

(A) Activation energy (B) Free energy (C) lonization energy (D) Kinetic energy (E) Lattice
ENErgy
I. The energy required 1o convert a ground-state atom in the gas phase 1o a gaseous positive ion
2. The energy change that occurs in the conversion of an ionic solid to widely separated EASE0US 10nS

3. The energy in a4 chemical or physical change that is available to do useful work

4. The energy required to formi the transition state in 2 chemical reaction

o=

Question 5-8 refer (o aquizous solutions containing ;1 mole ratios of the fellowing pairs of substances. Assume all
concentrations are | M.

(A) NHj and NH4CI (B) HsPO. and NaH,P0.(C) HCI and NaCl (D} NaOH and NH; (E} NH;
and HC;HsOs (acetic acid) ’

3. The solution with the lowest pH

6. The most nearly neutral solution ‘
T.AbufferatapH>8 ‘
B. AbufferatapH < 6 ‘

Questions 9-12 refer 1o the following descriptions of bonding in different types of solids,

(A) Lattice of positive and negative ions held together by electrastatic forces.
(B) Closely packed lattice with delocalized electrons throughout
(C) Strong single covalent bonds with weak intermolecular forces.

(D} Strong multiple covalent bonds (including bonds,) with weak intermolecular forces
(E} Macromolecules held together with strong polar bonds,

9. Cesium chioride, CsCl (s)
10. Gold, Au(s)
11, Carbon dioxide, COux(s)

12, Methane, CHa(s)
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| TL Multiple Choice (76%)

Dhrections: Each of the questions or incomplete statements below 15 by five sugpested answers or completions. Salect
| the one that is best in each case and then write on the answer sheet,

13, Of the following reaction, which involves the largest decrease m entropy?

(A) CaCOs(s) > Ca0(s) + COx(g)

(B) 2 CO(g) + Ca(g) —>2 CO;

(C) PB(NGh); + 2 KI > Pbl; + 2 KNO,
(D) CaHig + 03 >3 CO: + 4 H,0

(E)4 La+3 07 —=>2 LayOs

oo CreHuOB(E) + . . Oulg) ~>. .. COulp) + . . . STulg) + . . . HO()

14, When the equation above is balanced and all cosfficients are reduced to their lowest whole-number terms, the
‘ coefficient for O«g) is?
(A) 6 (B)7(C) 12 (D) 14 (E) 28

‘ 15. Appropniate uses of a visible-light spectrophtometer include which of the following?

I. Determining the concentration of a solution of Cu{NO:);
11 Measuring the conductivity of a solution of KMnO,
| 1L Determining which ions are present in a solution that may contain Na', Mg?', A"

| (A) Tenly (B) I only (C) IIT anly (D) | and 11 only (E) I and I only
H:Selg) + 4 OuF:(g) -—> SeFalg) + 2 HE(g) + 4 Onlg)

16. If the temperature of an aqueous solution of NaCl 1s increased from 20 'C to 90 'C, which of the following
statements 15 true’?

{A) The density of the solution remains unchanged.
(B) The molanty of the solution remains unchanged:
(C) The molality of the solution remains unchanged.
(D} The mole fraction of solute decreases.

(E) The mole fraction of solute increases.
17, Types of hybndization exhibited by the C atoms in propene, CH:.CHCH:, include which of the following?
L. sp I sp” 11 sp®

(A} Lonly (B) I only (C) L and Il only (D) I and 11f only (E) 1, {1, and 111
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| Questions 18 refer 1o an electrolytic cell that invelves the following half-reaction.
AT 43 £ 5 Al + 6F
‘ 18. Which of the following oceurs in the reaction?

(A)  AIF¢" is reduced at the cathode. (B) Al is oxidized at the anode, (C) Aluminum is

converted from the -3 oxidation state lo the 0 oxidation state (D) F acts as a reducing agent. (E)
Fis reduced at the cathode

[ -
| Initial Rate of
_|Initial (NO] [lnitial [05]|_ " 1O
Experiment | - —; |Formation of NO,
l {mal L (mol L e
{mol L™ s )
I ] 010 010 | 25x107*
| T2 | 020 [ o0 [ soxw?
| 3 | o0 [ o040 [ soxio”

19 The initial-rate data in the table above were obtained for the reaction represented below. What is the experimental
ratz la for the reaction?

(A)  rate =k[NO] [O;] (B) rate = k[NO] [01]* (C) rate = k[NOJ? [03]
(D) rate = k[NOY [O;]" (E) rate = k[NO] / [0;]

!lnni‘zﬂtion Energies for element X (kJ mol™)

jFirst Second ‘Thini | Fourth [ Five

1580 | 1815 [ 2740 | 11600 | 14800

20, The 1omzation energics for element X are listed in the table above, On the basis of the data, element X 15 maost
hkely to be

(A) Na (B) Mg (C) Al (D) Si (E) P

21, Of the following maolecules, which has the largest dipole moment?

‘ (A) CO(B) CO;(C) 02 (D) HF (E) Fa

‘ 22. What is the H'{aq) concentration in 0.05 M HCN (aq) ? (The K. for HON is 5.0 x 107%)

(A) 25 % 107 (B) 2.5 x 107(C) 5.0x 1077 (D) 5.0 x 107 (E) 5.0 x 107

—
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23, Which of the following occurs when excess concentrated NH:(aq) is mixed throushly with 0.1 M Cu(NOndaq) "

{A) A dark red precipitate forms and settles out,

(B) Separate layers of immiscible liquids form with a blue laver on 1op.
(€) The color of the solution tums from light blue to dark biue.

(D} Bubbles of ammonia gas form:

(E) The pH of the solution decreases.

24, In the peniodic 1able, as the atomic number increases from 11 1o 17, what happ=ns to the atomie radius?

(A) It remains constant.(B) It increases only.(C) It increases, then decreases.(D) It decreases
oniy.(E) It decreases, then increases.

25. Under which of the following sets of conditions could the most O«g) be dissolved in H:()?

Pressure of O3(g) Temperature
Above HaO(l)  of HaO(1)

(atm) *C)
A) 50 80
B 3.0 20
Q) 1.0 80
o 1.0 20
E) 0.5 20

Wig) + X(g) > Y(g) + Zig)

26. Gases W and X react in a closed, ngid vessel 1o form gases Y and Z according to the equation abave, The initia)
pressure of Wig)is 1.20 atm and that of X(g) 1s 1.60 atm. No Y(g) or Z(g) is initially present, The experiment is

carmed out at constant temperature. What is the partial pressure of Z(g) when the partial pressure of W(g) has
decreased to 1.0 aim?

(A)0.20 atm (B) 0.40 atm (C) 1.0 atm (D) 1.2 atm (E) 1.4 atm

IND(2) + Odg) <===> 2 NOi(g)
AH <0

27, Which of the following changes alone would cause  decrease in the value of K. for the reaction represented
above?

(A) Decreasing the temperature {B) Increasing the temperature (C) Decreasing the volume of the
reaction vessel (D) Increasing the volume of the reaction vessel (E) Adding a catalyst
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M(s) + 3 Ag'(aq) —> 3 Ag(s)+ M ""(ag) E=4246V
Ag'lag) + e —> Ag(s) E=+0.80V

28, According 1o the information above, what is the standard reduction patential for the half-reaction M*(ag)+3 &
= M{s)?

(A)-1.66 V (B) -0.06 V (C) 0.06 V (D) 1.66 V (E) 3.26 V

CaHd(g) + 3 Oiz) —> 2 COg) + 2 H:O(g)

29. For the reacuon of ethylene represented above, AH is- 1,323 kI, What is the value of AH if the combustion
produced hiquid water HiO(1), rather than water vapor H:0(g)? (AH for the phase change H:O(g) ~> HiD(0) is 44 &
mol ™) ~

(A)-1.235 kI (B) -1,279 kT (C) -1,323 kJ (D) -1,367 kJ (E} -1.411 kJ

30. Equal numbers of moles of He(g), Ar(g), and Ne(g) are piaced in a glass vessel at room temperature. If the vessel
has 4 pinhole-sized leak, which of the following will be true regarding the relative values of the partal pressures of
the gases remaining m the vessel after some of the gas mixture has effused?

| (A) Pyie < Prie < P (B) Pre = Par < Prie (C) Prae < Py < Py (D) P < Pite < Pre (E) Piye = Py =
| PH:

31. When solid ammonium chloride, NH«{C)s) 15 added to water av 25 'C, 1t dissolves and the temperature of the
soiution decreases. Which of the following is true for the values of AH and AS for the dissolving process?

AH AS
A) Postive Positive
B) Positive Negative
) Positive Equal to zero
D) Negative Positive
E} Negative Negative




