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Part A: Choose an correct answer. , each 4%. total 40%) 

Ae·EalRT 1. In the Arrhenius equation K = , _____ is the frequency factor. 

(A) K (B) A (C) e (D) Ea (E) R 

2. At maximum, an f-subshell can hold	 __ electrons, a d-subshell can hold __ electrons, and a 

p-subshell can hold __ electrons. 

(A) 14, 10,6 (B) 2,8, 18 (C) 14,8,2 (D) 2, 12,6 (E) 2,6, 10 

3. Using the table ofbond dissociation energies, the Mi for the following reaction is KJ. 

2 HCl(g) + F2(g) -+ 2 HF(g) + Ch(g)
 

Bond energy (KJ/mol): H-Cl: 431 F-F: 155 H-F: 567
 

(A) -359 (B) -223 (C) 359 (D) 223 (E) 208 

4. The hybridization of central atom in the XeF4 molecule is 

(A) sp (B) Sp2 (C) sl (D) sp3d (E) sp3Jl 

5. What is the oxidation state of chromium in [Cr(H20)4Cht 

(A) 0 (B) +2 (C) +3 (D) -2 (E)-3 

C1-Cl: 242 

_ 

? 

6. Automotive air bags inflate when sodium azide(NaN3) decomposes explosively to its constituent 

elements: 2 NaN3(S)-+ 2 Nacs) + 3 N2(g) How many grams of sodium azide are required to 

produce 18.0 gofnitrogen? (N: 14.0, Na: 23.0) 

(A) 0.964 (B) 0.428 (C) 41.8 (D) 27.9 (E) 62.7 

7. What is the anode in an alkaline battery? _ 

(A) Mn02 (B) KOH (C) Zn powder (D) Mn203 (E) Pt 

8. The reaction Acaq) -+B(aq) is first order in [A]. A solution is prepared with [A]=1.22 M. The 

following data are obtained as the reaction proceeds. The rate constant for this reaction is s-._ 

Time's) 0 6 12 18 

[A](M) 1.22 0.61 0.31 0.15 

(A) 0.23 (B) 1.0 (C) 0.17 (D) 0.12 (E) 0.08 

9. A solution containing which one of the following pairs of substances will be a buffer solution? 

(A) NaI, HI (B) KBr, HBr (C) RbCl, HCl (D) CsF, HF (E) none of the above 

10. Consider the following reaction at equilibrium: 2 NH3(g) ~ N2(g) + 3 H2(g) 

Le Chatelier 's principle predicts that the moles of H2 in the reaction container will increase 

with 

(A) some removal ofNH3 from the reaction vessel(V and T constant) (B) a decrease in the total 

pressure(T constant) (C) addition ofsome N2 to the reaction vesse1(V and T constant) (D) a 

decrease in the total volume of the reaction vessel(T constant) (E) an increase in total pressure by 

the addition of helium gas(V and T constant) ~I 
ltiiJ~~ -
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Part B: Fill in the blank. (each 5%, total 20%) 

1.	 The standard 'emf for the cell using the overall cell reaction below is +2.20V 

2Al(s) + 3h(s~ 2At3+ (aq) + 6 r(aq) The emf generated by the cell when [At3+ = 4.5 x 10-3M and [r] 

=0.15 Mis V. 

2.	 A 25.0 mL sample of 0.150 M nitrous acid (HN02, k, = 4.50 X 10-4) is titrated with a 0.150 M NaOH 

solution. The pH at the equivalence point is ,- 

3. The osmotic pressure of a solution formed by dissolving 25.0 mg of aspirin(C9Hs04, F. W. =180) in 

0.250 L of water at 25°C is atm. (R = 0.08203 L atm/ mol K) 

4. Oxalic acid is a diprotic acid. The percent ofoxalic acid (H2C204, F. W. = 90.0) is a solid given that a 

0.7984 g sample of that solid required 37.98 mL of 0.2283 M NaOH for neutralization is %. 

Part C: Answer the following question. (each 10%, total 20%) 

Rowland and Molina recognized in 1974 that chlorine from CFCs( for example: CF2Ch(g) ) may deplete the 

ozone(03) layer as CFCs diffuse into the stratosphere, they are exposed to high -energy radiation(hv). 

1. Give the equation to show how CFCs depletion the ozone layer. 

2. What process involving CFCs generates a substance that initiates the catalytic decomposition of ozone? 

Part D: Calculation. (Give the detail calculation-process) (each 10%, total 20%) 

The equilibrium constant, K, at 25°Cfor the reaction involved in the Haber process 

N2(g) + 3 H2(g) ~ 2NH3(g) is 7.0 x 105
. 

1. Calculate L\GO(KJ) for the above reaction. (R = 8.314 J/mol K) 

2. Calculate L\G(KJ) at 298 K for the above reaction mixture that consists of 1.0 atm N2, 3.0 atm H2,and 0.50 

atm NH3. 


