國立嘉義大學九十二學年度

應用化學系碩士班（乙組）招生考試試題

科目：普通化學
(I)1-20題，每題3分，選擇題答錯倒扣1分
1.Which pair of elements would be most likely to form an ionic compound?

(A) P and Br

(B) Cu and K  
(C) C and O
(D) O and Zn

(E) Al and Rb
2.According to the solubility rules which one of the following compounds is insoluble in water?

(A) NaCl
(B) MgBr2

(C) FeCl2 
(D) AgBr

(E) ZnCl2
3.Calculate the density in g/L of chlorine gas at STP

(A) 2.13 × 10-2 g/L

(B) 46.9 g/L


(C) 1.58 g/L
(D) 3.16 g/L


(E) 0.316 kg/L
4.Which statement is false?

(A) The average kinetic energies of molecules from samples of different "ideal" gases is the same at the same temperature.
(B) The molecules of an ideal gas are relatively far apart.
(C) All molecules of an ideal gas have the same kinetic energy at constant temperature.
(D) Molecules of a gas undergo many collisions with each other and the container walls.
(E) Molecules of greater mass have a lower average speed than those of less mass at the same temperature.
5.Given the standard heats of formation for the following compounds, calculate the H° heat of reaction, for the following reaction:
Fe3O4(s) + CO(g) → 3 FeO(s) + CO2(g)
Hf° for Fe3O4 = -1118 kJ

Hf° for CO = -110.5 kJ

Hf° for FeO = -272 kJ

Hf° for CO2 = -393.5 kJ

(A) 54 kJ

(B) 19 kJ

(C) -263 kJ

(D) -50 kJ 

(E) 109 kJ
6.Which one of the following will display an incomplete octet in its Lewis structure?

(A) CO2

(B) Cl2

(C) ICl

(D) NO

(E) SO2
7.Calculate the frequency of the light emitted by a hydrogen atom during a transition of its electron from the

n = 6 to the n = 3 principle energy level. Recall
En = 2.18 × 10-18 J(1/n2), h = 6.63 x 10-34 J s.

(A) 1.64 × 1015 s-1

(B) 9.13 × 1013 s-1

(C) 3.65 × 1014 s-1
(D) 1.82 × 10-19 s-1

(E) 2.70 × 1014 s-1

8.Which one of the following sets of quantum numbers is unacceptable?
    
n      l      ml       ms
(A)     4      3      -2     + 1/2

(B)     3      0       1     - 1/2

(C)     3      0       0     + 1/2

(D)     2      1       1     - 1/2

(E)     2      0       0     + 1/2
9.Use VSEPR theory to predict the shape of the PCl3 molecule

(A) linear

(B) bent

(C) trigonal planar

(D) trigonal pyramid    (E) tetrahedral
10.Use the graph of vapor pressure to determine the normal boiling point of O2.
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(A) 92 K

(B) 90 K

(C) 88 K 
(D) 84 K   (E) O2 doesn't boil because it is always a gas.
11.The reaction 2NO2(g) → 2NO(g) + O2(g) is suspected to be second-order in NO2. Which of the following kinetic plots would be the best to do to prove the reaction to be second order?

(A) a plot of [NO2]-1 vs.t


(B) a plot of ln [NO2] vs.t
(C) a plot of [NO2] vs.t


(D) a plot of ln [NO2]-1 vs.t      (E) a plot of [NO2]2 vs.t
12.A solution that contains 55.0 g of ascorbic acid (Vitamin C) in 250 g of water freezes at -2.34°C.  Calculate the molar mass (g/mol) of the solute.  Kf = 1.86°C/m.

(A) 1.26
(B) 10.9
(C) 43.6
(D) 175
(E) 277
13.When the concentration of reactant molecules are increased, the rate of reaction increases. The best explanation is: As the reactant concentration increases;

(A) the average kinetic energy of molecules increases.
(B) the frequency of molecular collisions increases.
(C) the rate constant increases.
(D) the activation energy increases.
(E) the order of reaction increases.
14.The Ksp value for PbCl2 is 2.4 × 10-4.  What is the molar solubility of PbCl2?

(A) 2.4 × 10-4 mol/L  
(B) 6.2 × 10-2 mol/L    (C) 7.7 × 10-3 mol/L

(D) 3.9 × 10-2 mol/L     (E) 6.0 × 10-5 mol/L
15.Without reference to a table, arrange the following reactions according to increasing S values.
1. CH4(g) + H2O(g) → CO(g) + 3H2(g)

2. C(s) + O2(g) → CO2(g)

3. H2O2(l) → H2O(l) + 1/2O2(g)

(A) 1 < 3 < 2    (B) 2 < 3 < 1    (C) 2 < 1 < 3    (D) 3 < 2 < 1    (E) 3 < 1 < 2
16.Given the following standard reduction potentials in acid solution 


The strongest reducing agent among those shown above is:

(A) Fe3+

(B) Fe2+

(C) Br -

(D) Al3+

(E) Al


17.A peptide bond (also called an amide bond) joins two amino acids together. What atoms are linked by this bond?

(A) C-O
 
(B) C-H

(C) C-N

(D) N-S

(E) S-C
18.The pH of a 0.25 M weak monoprotic acid (HA) solution is 3.50. What is the Ka value for this acid?

(A) 7.1 × 10-4

(B) 1.0 × 10-7

(C) 1.3 × 10-3
(D) 4.0 × 10-7

(E) 1.0 × 107
19.The structures of C2H4 and C2H5OH are:
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The enthalpy change (H) for the reaction

C2H4 + H2O →  C2H5OH

can be estimated to be given by:

(A) BE(C=C) - 2BE(C-C) - BE(C-O)

(B) BE(C=C) + BE(O-H) - 2BE(C-C) - BE(C-O)

(C) BE(C-O) + BE(C-C) - BE(O-H) - BE(C=C)

(D) BE(O-H) + BE(C=C) - BE(C-H) - BE(C-O) - BE(C-C)

(E) BE(C-H) + BE(C-O) + BE(C-C) - BE(O-H) - BE(C=C)
20.The number of atoms in a body-centered cubic unit cell is:

(A) 1
(B) 2
(C) 3
(D) 4
(E) 8
(II)21-30題，每題4分，選擇題答錯倒扣1分
21.The oxidation number of Fe in K3Fe(CN)6 is:

(A) +3
(B) +2
(C) +1
(D) –3   (E) -4
22.At 400°C, Kc = 64 for the equilibrium:
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If 3.00 mol H2 and 3.00 mol I2 are introduced into an empty 4.0 L vessel, find the equilibrium concentration 

of HI at 400°C.

(A) 0.15    (B) 1.2    (C) 2.4    (D) 4.8    (E) 5.8
23.Ammonia has a base ionization constant, Kb = 1.8 × 10-5.  Calculate the pH of a 0.25 M solution of NH3.

(A) 2.67    (B) 5.35    (C) 8.65    (D) 10.21    (E) 11.33

24.Hydrosulfuric acid is a diprotic acid.  Its two stages of ionization are:
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Calculate the concentration of HS- ion in a 0.10 M H2S solution.

(A) 5.7 × 10-9 M


(B) 7.5 × 10-5 M


(C) 1.2 × 10-4 M
(D) 0.011 M


(E) 0.10 M
25.In the following reaction the oxidizing agent is:

5S + 6KNO3 + 2CaCO3 → 3K2SO4 + 2CaSO4 + CO2 + 3N2
(A) S    (B) N2    (C) KNO3    (D) CaSO4    (E) CaCO3
26.A 100 mL sample of 0.200 M aqueous hydrochloric acid is added to 100 mL of 0.200 M aqueous ammonia

n a calorimeter whose heat capacity is 480 JK-1. The following reaction occurs when the two solutions

are mixed.
HCl(aq) + NH3(aq) →  NH4Cl(aq)
The temperature increase is 2.34°C.  Calculate H per mole of HCl.

(A) 154 kJ    (B) 1.96 kJ    (C) 485 kJ    (D) -1.96 kJ    (E) -154 kJ
27.Nitric oxide gas (NO) reacts with chlorine gas according to the equation:

NO + 1/2Cl2 → NOCl

The following initial rates of reaction have been measured for the given reagent concentrations.
Expt.#      Rate  (M/hr)      NO (M)      Cl2(M)

1            1.19            0.50        0.50
2            4.79            1.00        0.50

    3            9.59            1.00         .0

Which of the following is the rate law (rate equation) for this reaction?

(A) rate = k[NO]    (B) rate = k[NO][Cl2]1/2     (C) rate = k[NO][Cl2]    (D) rate = k[NO]2[Cl2]
(E) rate = k[NO]2[Cl2]2
28.Use the Born-Haber cycle to calculate the lattice energy of LiCl(s).
Given the following data:
H(sub) Li = 155.2 kJ

IE (Li) = 520 kJ

 
1/2D (Cl-Cl) = 121.4 kJ

 
EA (Cl) = -348 kJ

 
H= -408.8 kJ

(A) -40 kJ/mol    (B) 40 kJ/mol    (C) 736 kJ/mol    (D) 857 kJ/mol    (E) 1553 kJ/mol
29.For the following reactions occurring at 500 K, arrange them in order of increasing tendency to go to completion.
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(least completion→ greatest completion)

(A) 2 < 1 < 3 < 4    (B) 3 < 1 < 4 < 2    (C) 3 < 4 < 1 < 2    (D) 4 < 3 < 2 < 1    (E) 4 < 3 < 1 < 2

30.For the equilibrium reaction:
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which one of the following factors would cause the equilibrium constant value to increase?

(A) decrease the temperature    (B) add SO2 gas    (C) remove O2 gas    (D) add a catalyst
(E) none of the above
背面尚有試題





Al3+ + 3e-  Al(s)           E(V) = ﹣1.66


AgBr(s) + e-  Ag(s) + Br-     E(V) = +0.07


Sn4++ 2 e-  Sn2+        	E(V) = +0.14


Fe3++ e-    Fe2+           E(V) = +0.77
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