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1) 5.02 g of an unknown gas is sealed in a 1.0 L flask at 37°C and 3.7 atm.
Is most likely to be the unknown?
A. H,O B. HBr C. HCN D. H;S E. C;:H;
2) The combustion of butane produces heat according to the equation:
2C4H p(g) + 1303(g) —— 8CO;(g) + 10H;0(1) AH, ., = -5314 kJ
How many grams of CO2 are produced per 1.00 x 104 kJ of heat?
A.234 ¢ B.44.0 ¢ C.82.3yg D.187 g E. 6062 ¢
3) The electron configuration of n vanadium aton (V) is:
A. [Ar]dsi4d’ B. |[Ar)4s’4p’ C. |Ar]4s*3d’ D. |Ar|3d® E. |Ar]4s'3d*
4) The total number of bonding electrons in a molecule of 50, is:

Wil WS HE p13 ook v A
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A. 3 3.4 C.0 D. 8 E. I8

5) Which one of the following molecules has §p’ hybridization at the central atom?
A. SO: . N;O C. BECI; D. NFJ | OF l"Fg

0)

The number of nearest neighbors (atoms that make contact) around each atom in a face-centered
cubic lattice of a metal is:
A. 2 B. 4 C.6 D. 8. E. 12

7) What is the freezing point of an aqueous solution of a nonvolatile solute
102.5°C?  For water K; = 1.86"C/m and K, = 0.582°C/m.

A. -8.94"C B. -366"C C. -0.99°C D. 0.99°C E. 8.94°C
8) The activation energy for the reaction: O+0; — 20, |
is 25 kJ/mol, and the enthalpy change is AH = -388 kJ.
decomposition of Oy by the reverse reaction?

that has a boiling point of

What is the activation energy for the

A. 413 kJ B. 388 kJ C. 363 kd D. §0 kJ . 28 kJ
9) For the equilibrium reaction: 250 (g) + O (g) —— 280, (2) AH =-198 kJ
which one of the following factors would cause the equilibrium constant value to increase?

A. decrease the temperature B. add SO, gus

C. remove O; gas D. add a catalyst
E. none of the above

10) Calculate the hydrogen ion concentration in a solution of fruit juice whose pH is 4.25.

A. 1.0x10™" M B. 5.6x10* M C. 4.0x10" M D. 2.5x10* M E. 5.6x10" M
11) Which of the following reactions are accompanied by an increase in entropy?

(1) 2502(g) + O2(g) —— SOs(g) (2) H;0(1) —— H;0(s) (3) Bri(l) —— Bry(g)

A. 1,23 4 B.1,2 C.2,3,4 D. 3, 4 E. 1,4
12) CaCOj is least soluble in:
A. water B. 0.20 M CaCl, C. 0.10 M Na;CO; D. 0.10 M HCI E. 0.20 M NaCl
13) The value of K,,, at 25°C for Agl(s) in water is 8.3x10" M. Calculate AG,,, at 25°C for the process:
Ag+(aq, 1O x 107 M) + 1" (uq, 5x10° M) ——  Agl(s)

A. +4.4 kJ B. +91.7 kJ C. 0.0 kJ D.-91.7 kJ E.-4.4 kJ

14) The half-reaction that occurs at the cathode during electrolysis of aqueous sodium iodide solution is:
A.Na'+¢ ——3 Na B.Na —— Na'+¢ C.2H,0 + 2¢ -— H,; +20H
D. lz +2¢ —— 2] E.2] @ —— l; + 2e

I5) A complex with the composition |[MA;B;]X; is found to have no geometrical isomers. Both A and B
are monodentate ligands,  The structure of the complex is:

A. linear 3. square planar C. tetrahedral D. square pyramidal E. octahedral
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10) When 0.56 g of Na(s) react with excess Fa(g) to formn NaF(s), 13.8 kJ of heat are evolved at standard
state conditions.  What is the standard enthalpy of formation (AH{’) of NaF(s)?

A. 24.8 kJ/mol B. +§70 kdJ/mol C. -24.8 kd/mol D. -7.8 kd/mol E. -§70 kd/mol
I'7) Which one of the following sets of quantum numbers is unacceptable?

1 m  mj g n n oy n, I m iy g
A. 4 3 -2 +1/2 B. 3 0 I -1/2 C. 3 .0 U +1/2
D. 2 I 1 -1/2 E. 2 |, 0 +1/2 a
[8) Calculate the energy change for the reaction: K(g)+Br(g) —— K'(g)+Br (L)
Given the following ionization energy (1E) and electron affinity(EA) values.
1K EA |
K 419 kd/mol -48 kd/mol
Br 1140 kd/mol -324 kd/mol
A. -1092 kdJ/mol B. -9§ kd/mol C. 95 kd/mol D. 1092 kJ/mol k. 1187 kd/mol
19) The bond angle in Cl;0 is expected to be approximafely:
A. 90 3. 109.5 C. 120 D. 145 E. 180
20) Using the following bond energies (in kd/mol):
Bond  Bond energy Bond  Bond energy Bond  Bond energy
C=C 839 C—-H 413 0=0 493
C=0 799 O-H 467 |

estimate AH, the heat of combustion, of one mole of ucetylene
CiHa(g) + (5/2)Oa(g) —-—  2C0O;(g) + H10(g)
A. 1228 kJ B.-1228 kJ C.-447 kJ D. +447 kJ £. +365 kJ |
21) Phenoxide ion (CoHsO") is a weak base, with K, = 7.7x107.  Calculate the PH of 8 0.20 M solution of
CollsO ?
A. 11.6 B.39x10-3 C.24 D. 9.2 i. 8.9

22) Gascous N;O5 decomposes according to the equation N10s(g) — ZNO;z(g) + 120;(g).
The experimental rate law is:

ALN,0, ]

Af

At a certain temperature, the rate constant is k = 5.0x107 s'.  How many seconds will it take for
~ the concentration of N3O« to decrease to one-tenth of its initial value?

A. 2.0x10° s B. 4.6x10° s C.2.1x10% 8 D. 1.4x10% 8 E.5.0x107 s
23) Equilibrium is established for the reaction; ZX(8)+Y(R) = 24 K. =100 at 500 K.
Determine the concentration of Z in equilibrium with 0.2 mol of X and 0.50 M Y at 500 K is:
A.3.2 M B.3.5 M C.485 M D.7.1 M E. none of the above

24) Given that the normal freezing point of ammonis is -78°C. Predict the signs of AH, AS, and AG for
aimmonia when it freezes at -80"C and 1 atm. '

=k[N,0,]

NH3(I) —— NHj(s)
AH AS AG AH AS AG AH AS AG
A, - - 0 B. - + - C. + - +
D. + + 0 E. - - -

25) Which response gives the correct coordination number (C.N.) and oxidation number (O.N.) of the
transition metal atom in  |Co(NH;),(H;0):CLJ?
A. C.N.=2; O.N. =43 B. C.N.=3; O.N. = +] C.CN.=4; ON. =42
D. C.N.=06; O.N. = +] E.C.N.=06; ON. =43
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1) How does the geometrical structure of PFs differ from that of 1F¢?

Is 1F5 a polar or nonpolar
molecule?

(9)

2) The uctivation energy for a certain reaction is 113 kJ/mol. How man

y times will the rate constant
increase when the temperature is raised from 310 K to 325 K? "

(35)

3) What ratio of benzoate ion to benzoic acid would be r

cquired to prepare a buffer with a pH of 5.20?
IKu(CeHsCOOH) = 6.5x10°) .

(3)
4) For the reaction 311, + N2 —-— 2NH; K. = 9.0 at 350"C.,

(a) Calculate K, .

(b) Calculate AG" at 350°C.

(¢) In what direction does this reaction proceed at 350°C under standard conditions?

(d) What is AG at this temperature when 1.0 mol NH;, § mol Nz, and § mol H,

are mixed in a2 2.5 L,
reactor?

(¢) In what direction does the reaction proceed under the conditions in (d)? (10)

Gas constant R =8.314510 J K™ mol” = 0.082056 L atm K™ mol

Atomic weight:  H=1.008, C=12.011, N-= 14.007, O =15.999, F=18.998,
Na =22.99, Br=179.904,




