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1. How many of the following postulates of Dalton's atomic theory are still scientifically accepted?

I. All atoms of the same element are identical.

II. Compounds are combinations of different atoms.

ITI. A chemical reaction changes the way atoms are grouped together.
IV. Atoms are indestructible.

A)O B)1 C)2 D)3 E) 4

2. By knowing the number of protons a neutral atom has, you should be able to determine
A) the number of neutrons in the neutral atom B) the name of the atom
C) the number of electrons in the neutral atom D) two of the above

E) none of the above

3. Three 1.00-L flasks at 25°C and 725 torr contain the gases CHs (flask A), CO; (flask B), and C2Hs
(flask C). In which single flask do the molecules have the greatest mass, the greatest average
velocity, and the highest kinetic energy?

A) flask A B) flask B C) flask C D) all E) none

4. The value of the equilibrium constant X is dependent on:

I. the temperature of the system. II. the nature of the reactants and products.
III. the concentration of the reactants.  IV. the concentration of the products

A) Iand I only B) II and III only
D) three of these E) none of these

C) Il and IV only

5. The acids HC,H30; and HF are both weak, but HF is a stronger acid than HC,H30,. HCl is a strong
acid. Order the following according to base strength.
A) CH3;0;7 >F > ClI" > H,0 B) C;H30,” > F > H,0> CI
C) CI" > F > CH3027 > H,O D) F~ > CH30, > H,0 > CE
E) none of these

6. Consider the following information about the diprotic acid ascorbic acid (H2As stands for ascorbic
acid; molar mass = 176.1).

Kar pKa
H)As =" H*+HAs- 7.9x107° 4.10
HAs == H'+ As* 1.6x 10712 11.79

The titration curve for disodium ascorbate, Na;As, with standard HCI is shown below:
\L\

[

What major species is(are) present at point Iif7

A) As* and HAs B) HAs™ only

C) HAs™ and H,As
D) HzAs only E) H2As and H'
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7. Which of the following mixtures would produce a buffered solution when 1.0 L of each of the
two solutions are mixed?
A) 0.1 M KOH and 0.1 M CH3NH3Cl
B) 0.1 M KOH and 0.2 M CH3NH:
C) 0.2 M KOH and 0.1 M CH3NH;CI
D) 0.1 M KOH and 0.2 M CH3NH;Cl
E) none of these

8. Which of the following statements is correct?

A) The internal energy of a system increases when more work is done by the
system than heat is flowing into the system.

B) The internal energy of a system decreases when work is done on the system and
heat is flowing into the system.

C) The system does work on the surroundings when an ideal gas expands against a
constant external pressure.

D) All the statements are true.

E) All the statements are false

9. For which of the following reaction(s) is the enthalpy change for the reaction not equal to AH of the
product?

I. 2H(g) —» Ha(g) 1L Ha(g) + O2(g) > H202()) III. H20()) + O(g) — H202())
A)Ionly B)II only C)lllonly D)landIll E)IIandlII

10. Consider the freezing of liquid water at —10°C. For this process what are the signs for AH, AS, and
AG, respectively?
A+ - 0 B- + 0 O- + - D)+ - - Ey- - -

11. AS'is for exothermic reactions and for endothermic reactions.
A) favorable, unfavorable B) unfavorable, favorable C) favorable, favorable
D) unfavorable, unfavorable E) cannot tell

12. The reaction below occurs in basic solution. In the balanced equation, what is the
sum of the coefficients?

Zn +NO3~ — Zn(OH)s> + NH;
A) 12 B) 15 C)19 D) 23 E) 27

13. Choose the correct statement(s) given the following information:
Fe**(aq) +e > Fe¥(aq) E°=0.77V
Fe(CN)s> + ¢ — Fe(CN)¢* E°=0.36V

L. Fe**(ag) is more likely to be oxidized than Fe** complexed to CN".

I1. Fe**(aq) is more likely to be reduced than Fe** complexed to CN".

III. Complexation of Fe ions with CN™ has no effect on their tendencies to become oxidized or
reduced.

A)Ionly B)Ilonly C)landll D)Ilonly E)None ofabove
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14. What is the probability of finding a particle in a one-dimensional box in energy level n = 4 between
x=L/4 and x = L/2? (L is the length of the box.)
A) 12.5% B) 25% C) 33% D) 37.5% E) 50%

15. Which of the following shows these molecules in order from most polar to least polar?
A) CH4 > CF2Cl; > CF,H; > CCls > CCbH2  B) CHy4 > CF2H; > CF2Cl, > CCls > CCl2H2
C) CF2Cl2 > CF2H; > CCIbH2 > CHs = CCls D) CF2H; > CCI2Ha > CF2Cl2 > CH4 = CCls
E) CF2Cl> > CF2H; > CCl4 > CCl;H; > CHy

16. Which of the following molecules and ions has a lone pair of electrons on the central atom?
A)CH;* B)XeOs C)BeCl, D)CH;~ E)PCls

17. Which statement about the thiocyanate ion, SCN, is true?
A) Its Lewis structure contains an unpaired electron.
B) Its shape is bent like that of H;O.
C) Only one correct resonance structure can be drawn.
D) There are more than two ¢ bonds in the ion.
E) none of these

18. The reaction A — B + C is known to be zero order in A with a rate constant of 5.0 x 102 mol/L * 8
at 25° C. An experiment was run at 25°C where [A]o = 1.0 x 107 M. What is the integrated rate
law?

A)[A]l=kt B) [A] - [A]o = k¢ C) [A)/[A)o =kt
E) [Alo—[A] =kt

D) In([A]/[A])o = kt

19. Which of the following statements is(are) false?

I. The hexagonal closest-packed structure is ABAB....

II. A body-centered cubic unit cell has four atoms per unit cell.

III. For unit cells having the same edge length, a simple cubic structure would have a smaller
density than a body-centered cube.

IV. Atoms in a solid consisting of only one element would have six nearest neighbors if the crystal
structure was a simple cubic array.

A) I only B) II only C) Il and III D) Iand IV E)IL, III, IV

20. Which of the following concentration measures will change in value as the temperature of a solution
changes?

A) mass percent B) mole fraction =~ C) molality =~ D) molarity E) all of these

21. Hydrogen and lithium react very differently, although they are both members of Group 1. What is
the primary reason for this difference?

A) The metallic character increases going down a group.

B) The ionization energy increases going down a group.

C) Electron affinity increases going down a group.

D) Electronegativity increases going down a group.

E) There is a very large difference in the atomic radii of H and Li.
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22. Which of the following complexes can exhibit optical isomerism?
(en = Ho2N-CH>—CH,-NH: and is bidentate)

A) cis—Co(NH3)4Cla B) trans—Co(en):Br C) cis—Co(en)2Cl2

D) Co(NH3);3Cl3 E) none of these
23. Which reaction will produce an isotope of the parent nuclide?

A)%ePo >He+? B) 53Br - n+7 C) 2T hc —>p+?

D) SN B+2? E) Dhs+e—>7
24. Which of the following is optically active (that is, chiral)?

A) dimethylamine B) difluoromethane C) 2-chloropropane

D) 2-chlorobutane E) 1-bromohexane

25. Which statement is true for ethane (C2Hs)?
A) The C—C bond is stronger than the C—H bond.
B) The C—C bond is sterically hindered.
C) It is a cyclic alkane.
D) It is an unsaturated organic compound.
E) It cannot be converted into the radical form.
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1. The isotope of an unknown element, X, has a mass number of 79. The most stable ion of the
isotope has 36 electrons and forms a binary compound with sodium having a formula of Na;X.
Which of the following statements is(are) true? For the false statements, correct them.

a. The binary compound formed between X and fluorine will be an ionic compound. (4%)
b. The isotope of X contains 38 protons. (2%)
c. The isotope of X contains 41 neutrons. (2%)

2. Consider the following half reactions:
Pt +2e"— Pt °=1.188V
PtCls>" + 2e” — Pt +4Cly” E°=0.755V
NO; +4H" +3e > NO+2H,0 E°=0.96V
Explain why platinum metal will dissolve in aqua regia (a mixture of hydrochloric and nitric acids)
but not in either concentrated nitric or concentrated hydrochloric acid individually. (8%)

3. a). At what temperature is the following process spontaneous at 1 atm? (4%)
Br; (I) = Brz2 (g)
Where AH°=31.0kJ/mol and AS°=93.0JK! mol!
b). What is the normal boiling point of liquid Br2? (4%)

4. Predict the number of unpaired electrons in the complex ion of [Cr(CN)s]*. Account for your answer.
(Atomic number of Cr is 24) (8%)
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Account for your answer. (5%)

b. What is the concentration of A after 9 seconds? (5%)

Fhne (s)

Please answer :

Explain your answer. (4%)

a). What does this graph tell us about the relative half-lives of the nuclides?
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5. Experimental data for the reaction of A —2B + C have been plotted in the following three different
ways. Please answer the following three questions:
a. What is the order of the reaction with respect to A, and what is the initial concentration of A?

6. Consider the following graph of the binding energy per nucleon as a function of mass number.

b). Which nuclide shown is the most thermodynamically stable? Which nuclide is the least
thermodynamically stable. Explain your answer. (4%)
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