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" 1. Choose the coﬁéict conversions.

(A)32°F = 273.f/5 K (B)0.12g=120mg (C)28torr=28cmHg (D)15am=15x10"m
2. For the ion'S F~ ,iwhich of the following statements is true?
(A) the atomic number is 9 (B) the number of protons is 9
(C) the numl?er of electronsis 9 (D) the number of neutrons is 9.
3. Comm&ﬁ‘;coﬁlmercial ammonia water, NHi(aq), is 28% by mass and has density 0.90 g/cm3.
Calculate 'thé‘\molarity (mol/L) of the base.
(A)1.6M (B): 12M (C) I5M (D)16 M (E) none of the above
4. If the human eye has an osmotic pressure of 8.00 atm at 25°C, what concentration of solute partlcles in

water will provide an 1sptomc eye drop solution?
(A)0.00323M (B) 0.0@\85 M (C)0327M (D)3.90M

5 Separate-samples of an-unknown-salt are treated with-dilute solutions-of HCL; H,SOy; and NaOH: --A-- -

precipitate forms in all three cases. Which of the following could be the cation of the unknown sait?
(A)Ba®* (B)Ca®* (C) AP*‘ (D) Pb**

6. Inalcohol fermentation, yeaé\t converts glucose to ethanol and carbon dioxide:
 CeHy204(s) = 2C;HsOH(D) + 2 COx(g)

If 6.0 g of glucose are reacted and 0.70 L of CO, gas is collected at 298 K and 1 atm, what is the
percent yield of the reaction?
(A)43% (B)55% (C)85% (D)94%

7. The rate of effusion of a particular gas was measured to be 24 mL/min. Under the same conditions,
the rate of effusion of pure methane gas (CH;) is 48 mL/min. What is the molar mass of the unknown
gas? "\

(A)4.0 (B)8.0 (C)32 (D)'64 (E) can’t be determined

8. According to the electron conﬁguratlons predict which of the following is paramagnetw"

(A) Caatom (B) AI* ion (C) Znatom (D) Ti atom

9. Which of the following rankmg\ls correct?
(A) Atomic radius: N<P < As
(B) Ionic radius: AI** < Mg** <Na*
(C) First ionization energy: Nai< Mg <O <F
. (D) Electronegativity: N< 0O < F ‘
10. From the following sets of quantum numbers (n, I, m;, m;), identify the set that is correct.
(A)(3,0,0,00 B)(3,1,0,172) (CO)(4,4,1,172) (D)Y(2,1,-1,-172)
11. Which of the following molecules have dipole moment?
(A)NF; (B)SO2 (C)CIF; (D) SFs
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12. For the following molecules, choose the one with the largest bond angle?
(A)CHs (B)H,CO (C)H,O (D) I3

13.  According to the Lewis structure of formic acid, HCOOH, that is the irritant released in an ant bite,
choose the correct answers.
(A) There are four lone pair electrons in the Lewis structure.
(B) There are three ¢ bonds and one 7 bond in the molecule.
(C) The hybrid orbitals used by the central atom C is sp’.
(D) The hybrid orbitals used by the central atom O is sp°.

14. Niobium oxide crystallizes as the following cubic unit cell.

(A) There are six niobium atoms per unit cell. @ Oxygen

(B) There are three oxygen atoms per unit cell. @ Niobium

(C) The empirical formula of niobium oxide is Ni;O.
(D) This is a covalent network solid.

15. At 1000 K, a sample of pure NO, gas decomposes: 2NO,(g) == 2NO(g) + 0,(g)
The equilibrium constant K, is 160. Analysis shows that the partial pressure of O; is 0.25 atm at
equilibrium. Calculate the pressure of NO, in the mixture.
(A) 0.00098 (B)0.00039 (C)0.00078 (D) 0.020 (E) None of the above

16. For the synthesis of ammonia at 298 K, Nj(g) + 3H(g) == 2NHj(g), the equilibrium constant
K=5.8x10°. What is the value of K for the following reaction at 298 K?
NH;(g) == 1/2Ny(g) + 3/2Hy(g)

(A)1.7x10°  (B)1.3x10° (C)7.6x 10> (D)5.8x 10° H Ci
17. For the polyvinylchloride (PVC) with the following structure ' -.'.'é
(A) CH,CHCI is the monomer. |Ei

(B) This is a condensation polymer.

(C) During the process of polymerization, hydrogen chloride is produced.
(D) This is a homopolymer.

18. Which of the following substances show hydrogen bonding?
(A) butanol (B) ethyl acetate (C) propanone (D) methylamine

19. The following reaction was studied by the method of initial rates at certain temperature:

CO + Cl, — COCl + Cl
[CO]o (M) [CL], (M) Initial rate (M/s)
1.00 x 10? 1.00 x 10? 6.60 x 10°
2.00 x 10° 1.00 x 10? 1.32 x 10*
1.00 x 10 2.00 x 10? 2.64 x 10*

(A) The rate law is rate = k[CO][CL,].

(B) The overall order of the reaction is 3.

(C) The value of the rate constant k is 6.6 x 107",

(D) If [COJ,= 3.00 x 10*> M, [Cly], = 3.00 x 10> M, the initial rate would be 1.78 x 10°.
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. {(B).Mg(s).is.the anode. .. . .

The thermal decomposition of phosphine (PHs) into phosphorus and molecular hydrogen isa
first-order reaction: 4PHj(g) — P4(g) + 6Ha(g)

The half-life of the reaction is 35.0 s at 680°C. If the initial concentration of PHj3 is 0.100 M, caiculate
the time required for 95% of the phosphine to decompose.

(A)2.59s (B)35s (C)140s (D)151s (E)None of the above.

For the decomposition reaction in a closed container that is at equilibrium:
BaCOs(s) == BaO(s) + COx(g) AH =+266 k]/mol
which of the following actions would favor shifting the equilibrium position to form more CO; gas?
(A) Add some BaCOs(s) to the system.
(B) Add some BaO(s) to the system.
(C) Raise the temperature.
(D) Add a catalyst to the reaction mixture.

For a voltaic cell that uses Ag/Ag" and Mg/Mg®" half-cell reactions under standard conditions and 298
K:

Ag'(ag,l.OM)+e — Ag(s) - E'=+0.80V
Mg**(aq, 1.0 M) +2¢" — Mg(s) E°=-237V
(A) The line notation for the electrochemical cell is Mg(s) | Mg**(aq) || Ag*(aq) | Ag(s).

(C) The standard emf, E°ca, of the cell at 298 Kis 3 97 V
(D) When the reaction reaches equilibrium, the value of Ecy= 0.

A voltaic cell utilizes the following reaction:
Al(s) + 3Ag*(aq) — Al**(aq) + 3Ag(s)
Which of the following process will increase the electromotive force, Ecen, of the cell?
(A) Some AgNO; is added to the cathode compartment.
(B) The size of the aluminum electrode is increased.

~ (C) Additional water is added to the anode compartment.

(D) Excess ammonia water is added to the cathode compartment.

For the coordination compound K;[Co(ox);], which of the following statements are true?
The “ox’_’ stands for oxalate ion, (COO);Z'.

(A) The oxidation number of Co is +3.

(B) The coordination number of Co is 3.

(C) The oxalate ion is a chelating agent.

(D) The geometry of [Co(ox)s]*" is trigonal planar.

Which of the following nuclide is radioactive?

(A) %Ra (B) ZU (©) 38 (D) ;Co

Give the missing particle in the nuclear reaction: 5 1-»?+ 3'Xe

A% B):s (C)o'n (D) ;He
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27. For 0.10 M CH;COOH(aq), the pHvalue= _(27) . K,=1.0x 10"
28. For 1.0 M NaF(aq), the pH value = (28) . K,for HF(aq)=1.0x 10,

29. For a solution containing 0.10 M C¢HsCOOH and 0.10 M C¢HsCOONa, the pH value = _(29).
K, for C¢HsCOOH = 1.0 x 107,

30. The solubility of AgSCN(s) in a solution containing 1.0 M KSCN is s (mol/L), s= _ (30) _..
K, for AgSCN = 1.0 x 1072,

L XIS (10%) |
31. For the Haber process at 25°C, Na(g) + 3Hy(g) = 2NHi(g)
(A) Calculate AH®, AS®, and AG? for the reaction using the following data.
(B) Calculate the equilibrium constant, K.q, for the reaction at 25°C.
(C) Is the reaction spontaneous at standard states and 25°C?
(D) How is the rate of the reaction, fast or slow?

28 K Nax(g) Ha(g) NHs(g)

AH{® (kJ/mol) - ; 46

$° (/molK) 191 130 192

AGf (kJ/mol) - - ' -16.5
1 18
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