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1. The width, length, and height of a small box are 15.5, 27.3, and 5.4 cm, respectlvely. What is the
volume of the box with the correct significant figures?
(A) 2285.01 (B) 2285 (C) 2290 (D) 2300 (E) None of the above

2. How many significant figures are in the number 5.007?
A4 B)3 (C)2 (D)1 (E)None of the above

3. What is the chemical formula of sodium nitride?

.- (A) KNO; (B) NaNO; (C) KNO» (D) NaNO; (E) None of the above

4. How many moles of chloride ions are in 0.2550 g of aluminum chloride?
(A) 1.721x10 (B) 5.737x107 (C) 2.869x107 (D) 1.434x10° (E) None of the above

5. Sodium iodide reacts with ozone in aqueous solution. How many grams of ozone can be removed with
0.75 g of sodium iodide?
(A) 0.75 (B) 0.24 (C) 0.12 (D) 0.04 (E) None of the above

6. Which one of the following is not used as an antacid?
(A) AI(OH); (B) NaAl(CO3)(OH), (C) NaHPO4 (D) CaCOs (E) None of the above

7. Assume that the reaction 2Al(s) + 3Cl(g) = 2AICli(s) occurs at constant pressure. If you are glven
A H for the reaction, what additional information do you need to determine A E for the process?
(AT B AG(C) ASD)w E) g

8. The air bags that provide protection in cars expand in the event of an accident. From the viewpoint of
the reactants as the system, what do you expect for the signs of ¢ and w in this process?
(A) w>0, g<0 (B) w<0, g<0 (C) w<0, g>0 (D) w>0, g>0 (E) w<0, g=0

9. Which one of the following statements is incorrect? _
(A) the free energy of the system must decrease in a spontaneous process (B) the entropy of the universe
is always increasing (C) the entropy tends to zero for all systems at zero Kelvin (D) a constant-pressure
process with AS<0 and AH>0 is impossible (E) None of the above

10. If a particle in a one-dimensional box has a ground-state energy of 0.2 eV, what is the ground-state
energy of the particle if the size of the box is doubled?
(A)0.8eV(B)0.4eV(C)02eV (D)0.1eV (E)0.05eV

11. What is the maximum number of electrons in an atom that can have quantum numbers #=5, /=3, and
s=+1/2?
(A)S5 B)7 (C)10 (D) 14 (E) None of the above

12. What is the degeneracy of the »=3 energy level of the hydrogen atom’?
A1 @4 ©€)9 (D)16 (E)32

13. Which one of the following atoms has the largest bonding atomic radii?
(A)Be (B)B (C)C D)N B)O

14. An aromatic system requires that the number of electronic in the conjugated ring satisfied which one of
the following rule?
(A) 27 (B) 2n+2 (C) 4n (D) 4#+2 (E) None of the above
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15. The oxidation of nitric oxide is an important reaction associated with photochemical smog:
2NO(g) + Ox(g) = 2NOx(g).. Which one of the following is not true for the reaction?
(A) the reaction is third order (B) A E>A H (C) reaction is spontaneous and AS'<0
(D) reaction is exothermic (E) the equilibrium constant decreases as the temperature increases

16. A sample of N,Os was placed in a container to allow the following reaction to occur:
2N20s(g) = 4NO2(g) + O(g). '
The partial pressure of NoOs(g) was measured during the reaction and recorded in the table below.

Time (min) Fu.o, (atm) In(Fye, ) 1/ By, (atm™)
LT A50, T B 00067
100 75 43 0.013
00 38 e 00T
300 19 2.9 0.053
Which of the following is true?

{A) the reaction is a zero-order reaction (B) the reaction is a first-order reaction (C) the reactionis a
second-order reaction (D) the overall reaction order is 3 (E) none of the above '

17. The formula of cyclopentene is ‘
(A) CsHio (B) CeHia (C) CsHio (D) CsHiz (E) None of the above

18. The Haber process is the industrial process that produces Ammonia. Which one in the following is not
necessary in the Haber process? '
(A) catalyst (B) high temperature (C) high pressure (D) pure H, (E) None of the above

19. Which one has the largest lattice energy? ,
(A)KCl (B) RbCl (C) CaO (D) SrO (E) Mgk

20. The molecular geometry of XeF, is
(A) trigonal pyramidal (B) trahedral (C) seesaw. (D) square planar
(E) square pyramidal ‘

- 21. Which of the following solutions has the largest concentration of solvated protons?

(A) 0.1 MNaOH (B) 0.1 M nitrous acid (C) 1.0 M pyrrol (D) 0.2 M acetic acid (E) Pure water

22. Which one of the following substance is the most volatile?
(A) CCl; (B) CBr4 (C) CH:Cl; (D) CH5Cl (E) CH3Br

23. A solid sample of Mg(OH), is added to 0.20L of 0.100 M aqueous HCL The solution that remains is
then titrated with 0.500 M NaOH solution, and it takes 24.0 mL of the NaOH solution fo reach the
equivalence point. What mass of Mg(OH), was added to the HBr solution?
(A)0.11g B)0.22g (C)0.33g (D) 044 g (E)0.66 g

24. A 0.10 M solution of a monoprotic acid has a pH of 2.44. The K, of this acid is approximately
(A) 7.1x10° (B) 7.1x10°* (C) 1.4x10”° (D) 1.4x10™ (E) None of the above

25. Consider a concentration cell Cu(s)/Cu**(ag) 0.01 M // Cu**(ag) 0.10 M/Cu(s). What is the cell potential?
(A) 0.2V (B) 0.3V (C) 0.02V (D) 0.03V (E) None of the above
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26. For a certain chemical reaction at 298K under standard conditions, the enthalpy change is -35.4 kJ/mol
and the entropy change is -835.5 JK'mol™. Answer the following questions:
(26A) (2%) Does the reaction lead to an increase or decrease in the randomness of the system?
(26B) (5%) Calculate the standard reaction Gibbs free energy change for the reaction at 298K. Is the
reaction spontaneous at 298K under standard conditions?
(26C) (3%) Estimate the equilibrium constant of this reaction at 0 °C.

27. Consider the Hy ion.
(27A) (7%) Sketch the molecular orbitals of the Hy™ ion and draw its energy-level diagrams. You must
clearly label the MOs using proper symbols. Use hydrogen /s orbitals.
(27B) (5%) Write the electron configuration of the Hy' ion in terms of its MOs. Do you expect the bond
Jength of the Hy™ ion to be greater or smaller than that of the hydrogen molecule? Explain why.
(27C) (3%) Suppose that the ion is excited by light to its first excited state, so that an electron moves
from a lower-energy to a higher-energy molecular orbital. Would you expect the excited-state H;" ion to
be stable? Explain your answer.
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