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1. A student performed a kinetic study of the reaction 2 NO (g} + O (g) — 2 NO; {(g). The reaction was
second order in NO and first order in Q3. Which graph corresponds to plotting 1/[NO] vs. time?

AN

B) ©)

E) None of the above

2. Nuclear power plants produce electricity by carefully controlling the process of
A) nuclear fission B) nuclear fusion  C) hydrogen burning D) all of the above E) none of the above

3. The rate constant for a first-order reaction has the value of 1.25x107 s, If the initial concentration of
reactant is 2.5 mol/L, what will be the molar concentration of the reactant after 5 minutes?

A)2.3] B) 172 C)2.49 D) 0.78 E) none of the above
4, Reaction rates can change with

A) temperature B} the addition of a catalyst C) reactant concentrations

D) all of these E) none of these

3. Which of the following is true? ,
A) reduction takes place at the cathode B) reduction takes place at the anode
C) reduction takes place in the cell with the more positive reduction potential DyAandC E)BandC

6. In general, AS for a dissolution reaction is:
A) positive B) negative C) zero D) not enough information

7. The solubility of AgBr increases with temperature. It is therefore
A) an exothermic process B) an endothermic process C) a spontaneous process DyAand C

8. The value of K., increases slightly over the temperature range 0 to 60°C. Compared to its value at 0 °C, the
pI of water at room temperature will be:
A) higher B) lower C) the same D) not enough information

9, Which of the following is a Lewis acid?
A) Fe? B)BH; C) NHs D)Aand B E)AandC

10, It is determined that a certain reaction between two agueous species is exothermic and produces at least
one product that is a gas, Which set of reaction conditions would most decrease the yield of product?

A) High temperature, low pressure B) Low ternperature, high pressure

C) High temperature, high pressure D) Low temperature, low pressure
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11. Which of the following is temperature dependant?
AYKp B) K¢ C) partition coefficients D) activity coefficients E) all of the above

12. A process can be spontaneous at low temperature but not spontaneous at high temperature if
A) both AH and AS are positive B) both AH and AS are negative
C) AH is positive and AS is negative D) AH is negative and AS is positive  E) this can never happen

13. Calculate the amount of energy necessary to raise the temperature of 1 cup of water at 23 °C to steam at
105 °C. The specific heat capacity of wateris 4.184 J K'-g™! and the specific heat capacity of steam is 4.215
JK!-g™. The density of water can be assumed to be 1.00 g-ml™!. For water, AHy.p =40.66 kI mol™. 1 cup =
0.2366 L

A)81.2Kk] B)122kJ C) 534 kJ D) 616 kJ E) None of the above

14. Which do you think has a higher boiling point, n-butanol or tert-butanol?

A) n-butanol, because it forms stronger hydrogen bonds

B) tert-butanol, because it forms stronger hydrogen bonds.

C) n-butanol, because the linear molecule allows for greater dispersion forces.

D) tert-butanol because the tetrahedral molecule allows for greater dispersion forces.
E) they will be exactly the same.

15. Which has the highest vapor pressure at room temperature?
A) methanol B) ethanol C) propanol D) butanol E) pentanol

16. At the same temperature and pressure, comparing one mole of a real gas that is described the following
equation of state: P(V—nb) =nRT where 5> 0

to one mole of an ideal gas, the volume of the real gas will be

A)larger B)smaller C)thesame D)depending on the temperature E) depending on the pressure

17. Comparing the root-mean-squared velocities of H; and He gas.
A) He is 2 times faster than Hy B) He is 2 times slower than H;
C) He is 4 times faster than H, D) He is 4 times slower than Hy E) none of the above

18. Which of the following molecules is chiral?

Br Br CH,
: "
H,C-—l— | ch-i——l H,C+l HyC —C = Br
|
A) CH, B} H,C —CH, ) HL—CH, D) CH, E) none of the above

19, If you remove one of the electrons from Nz what will happen to its bond length?
A} increase B) decrease C) stay the same D} there will no longer be a bond

20. Valance bonding (VB) theory and molecular orbital (MO} theory both predict that N has a bond order of
three, one sigma bond and two pi bonds. What is the difference between these two models?
A) The wavefunctions for the electrons are different B) The energies predicted would be different

C)both A& B D) There are no differences between VB and MO for N
21. What do you predict for the hybridization of the central atom in CCly?

A) not hybridized B) sp3 C) s;p2 D)ysp E) sp3cl2

22. Rank from smallest to largest in terms of atom/ionic radius.

A)8¥, CI, AL, K7, Ca®* B) Ca®, K, A, CI', §* C) Ca¥*, 8%, K, CI, Ar

D) Ar, K, CI, Ca*, 8§ E) Ar, CI, K%, 87, Ca™*

23. Which of the following sets of quantum numbers is allowed for an electron in a one electron atom?
Ayn=4, =3, m=3,m;=0 B) n=3, I=1, m=2, m; = (~}2) Cyn=2, =0, m=1,m;="%

D) n=2,1=3, m=3, m;= % E) n=6, I=5, m=(=3)}, m; = (—4)
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24. According to Bohr’s model of the atom, which is the largest radius?
A)the n=1state of H B) the n=2 state of H C) the n=3 state of Li*"
D) the n=3 state of H E) the n=4 state of He"

25, What geometry would you expect for the nitrate ion, NO*” based on VSEPR theory?
A} linear B) bent C) trigonal planar D) pyramidal E) distorted T

26. In Rutherford’s experiment of scattering o particles off gold foil, he

A) observed that a small fraction of the ¢ particles were negatively charged

B) observed that most of the o particles pass straight through the foil

C) observed that a small fraction of the o particles scattered backwards from the foil
DybothB&C E) all of the above

27. For the half reaction, X' + ¢~ 2 X(s) E°=-2.174 V, which is true?
A) X" is readily reduced B) X" is a good oxidizing agent C) X is a poor reducing agent
D) X is a good oxidizing agent E) X is readily oxidized

28, In the recent scandal, melamine (C3HgNg) was added to Chinese milk and infant formula and led to
potential kidney stones. Assuming the average nitrogen (IN) content of protein is about 16.6 %, how many

times in nitrogen content does melamine provide?
A)2 B)3 C)4 D)5 E)6

1t
29. How many o- and w-bonds, respectively, are there in peroxyacetylnitrate, CHsCOONO29
A)9and2 Byi0and2 C)10and 1 D)8 and 4

30. Predict the electronic configuration in the oxide ion in Ca0O.
A) [Ne] B) [Hel2s"2p° C) [He]2s*2p°3s D) [Nel3s*3p°

an. $ORA (325 9)

31). Provide brief explanation/description to the following questions (6 5 each):

(31A). When liquid oxygen (O5) is poured between poles of a magnet, the liquid sticks to the magnet, instead
of flowing past it. Why is O, paramagnetic?

(31B). Describe required properties of a functional pH indictor (pH paper) that changes colors around pH = 5.

32). The iodine clock reaction is T (aq) + BrO,(aq) + H (aq) — 1+ Br +H,0
(32A). Balance the chemical equation (4 )

(32B). At two different temperatures, the time it takes for the blue color (,) to occur is listed below.

Temperature (°K) Time (sec
280 33
355 12

Caleulate the activation energy for this reaction (9 43).






