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Naturally occurring bromine consists of two isotopes: bromine-79 and bromine-81. The atomic mass for
bromire is approximately 80. What are reasonable estimates of the relative percentages of bromine-79 and
bromine-81 respectively?

A) 90,10 BY 10,90 C)y 50,50 D) 75,25 E) 25,75

What is the oxidation number of chromium in HyCrOy?

A) (-1) B) +1 o) +2 D) +7 E) +6
The assumptions of the kinetic-molecular theory are most likely to be correct under what conditions? |
A) high temperature and high pressure B) low temperature and low pressure

C) low temperature and high pressure D) high temperature and low pressure

E) always correct

Given the following data, what is the enthalpy of the reaction at 25°C shown below?
(AHY o, =226.7 ki/mol; AHp oy, =52.26 kI/mol)
Gy + Hy g CHag

A) 87.2 kI/mol B) 174.4 kI/mol
C) -174.4 kJ/mol D) 279.0 kJ/mol
E) More information is needed to answer this question.

Calculate the wavelength, in nanometers, of an x-ray that has frequency of 5.15 x 10% g?
A)5.83 B)y172 C)583 D) 1.72 x 10 E) O 172
Which of the following electron transitions will produce a photon of the shortest wavelength in the Bohr
hydrogen atom?

Ayn=4 to n=3 Byrn=3 to n=4 COn=3 to n=1
Dyn=4 to n=1 Eyn=2 to n=1

Which of the following sets is not an acceptable set of quantum numbers.

Ayn=2, I=1, m =+ Byn=2, I=1, m =(-1)

COn=3, I=1, m =(-3) Din=1, I=0, m =

EYn=7, =3, m =43

Which of the following isoelectronic species would have the largest radius? .
AYN" B) Na* Cy Mg D) F~ E) O

Given the following successive ionization energies ( I,), predict which element it corresponds to.
L I i I
{ Mi/mol) 080 243 366 2502
A)Be B) N C) B Dy C E)y Li
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How many valence electrons are shown in the Lewis structure of NO3y~ ? )
A1l B) 15 C) 22 D) 23 E) 24
Which one of the following species follows the octet Tule?
AYNO By CO; C) NO D) BF; E) SFs
How many of the following compounds can exist as cis-trans isomers?
CH;CH==CHCI CH; ==CHCH;,4 CHF=—CHC!
CH;CH==CHCH; CH;C=CCH,
A)O B) 1 Q) 2 D 3 E) 4
How many ¢ bonds are there in the following structure?

i
Cl—CH,—C=C—C—CH;

A)4 B) 6 C) 8 D) 11 E) 14
How many of the following variables will cause a change in the vapor pressure above a liquid in a closed
container?
amount of the liquid pressure of the container
surface area of the liquid temperature of the liquid
volume of the container
A)l B) 3 C 2 Dy 0 E) 4

Which statement is incorrect?

A) Polar molecules always have higher boiling points than nonpolar molecules.

B) Dispersion forces are present in all molecular substances.

C) The polarizability of elongated molecules is greater than that of compact, more spherical molecules,
D) Hydrogen bonding leads to the strongest intermolecular forces,

E) The greater the dipole moment, the stronger the dipole-dipole forces.

A mixture is prepared with [CO] = 0.035, [Cl;] = 0.013, and [COCl;] = 0.95. It is known that K for the
equilibrium  CO (g) + Cly (g) +> COCly (g) is 1.2 x 10°  at 400°C. Predict what will happen.

A) The reaction occurs in the forward direction.

B) The reaction occurs in the reverse direction.

C) The reaction is at equilibrium so no net reaction occuts.

D) It is impossible to predict without more information,

E) None of the above

If 125 mL of 0.015 M BaCl; is mixed with 75 mL of 0.0010 M Na;SO4, will a precipitate form?
( Ksp, BaSO, = 1.1 x 10 %)

A) Yes, because Q > K. B) No, because (} = K. C) No, because Q < K,
D} Yes, because Q <K, E) No, because Q > K.

The following reaction is endothermic: 280;(g) — 2850:(g) + O;(g). The reactionis
A} non-spontaneous at all temperatures. B} spontanecus at low temperatures,

C) spontaneous at high temperatures. D) spontaneous at all temperatures.

E) None of the above

Which of the following must be true in order for a reaction to be at equilibrium?
AYKe =0 B)AH=0 C)As=0 D) AG=0 E)T=298K

Which of the following atoms would be most reactive with water at room temperature?
AYK B) Ba C) Mg D) Ca E) Li #%
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21. Write the net equation for the redox reaction that occurs in the voltaic cell.
Cu(®) | Cu™ (a) | Ag " (aq) | Ag(s)

A)2Ag"(aq) + Ag(s) — Cu(s) + Cu?(aq)
B)Cu™ (ag}+ 2Ag(s) — Cu(s) + 2Ag™(ag)
C)Cu(s) + 2Ag"(ag) — Cu’"(aq) + 2Ag(s)
D)Cu(s) + Cu™(ag) — 2Ag*(aq + Ag(s)

E) None of the above
22. 'The best explanation for the fact that oxygen forms only OF; with fluorine, while sulfur forms SF,, SF4, and
8Fs., is that
A) oxygen is more electronegative than sulfur, B) sulfur is less electronegative than oxygen.
C) oxygen is smaller than sulfur. D) salfur has d orbitals available for bonding.

E) only oxygen forms hydrogen bonds.

23. What is the coordination pumber and oxidation state of the central atom in [CoCl (NHz)s 7

A)6, 42 B) 5, +3 Cy4,+3 D)1,+2 E)5,+2
24, How many unpaired electrons would you expect for the tetrahedral complex, [FeBrs ]~, where Br™ is a weak

field ligand ?

A)S5 B) 2 C) 4 Dy 1 E) ©
25. Indicate the organic product of the following reaction.

Br

/\/ —_i.....-..;.

A} 1,2-dibromobutane B) 1-bromoethylethane C) 2,2-dibromobutane

D) 2-methylpropane E} 2,3-dibromobutane
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(Zn+Di*
1. For a particle in a box of nanometer size, the energy level is quantized as AE=F,  ~E, = e

Use this information to quantitatively explain the following observations,

(1a). Larger sized quantum dots emitted lights with longer wavelength. (5 pts)
(1b). Heavy particles have larger entropy than lighter particles of the same size of box at the same temperature. (5 pts)

- 2. Experiments have shown that the homonuclear O, is paramagnetic (i.e. have un-paired electrons).
{2a). Draw the energy diagram of molecular orbitals in O, with the electrons filled, and use them to explain why

Oy is paramagnetic. (6 pts)
(2b). Arrange 077, Oy, O, three molecules in the order of increasing bond length (from small to large). (3 pts)

3. Silicon dioxide (silica, S$i0z) is one of the most commonly substances used in electronics. 81 and C both belong to

44 group in the periodic table. Is the structure of SiQ; similar to that of CO,? Why or Why not.  Predict the
bond angle of O-8i-O, and the structure of Si0,. (6 pts)
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