國立嘉義大學九十九學年度轉學生招生考試試題
科目：普通化學  〈請將答案寫在答案卷上〉
一、單一選擇題（每題2.5分，計100分）                                     

1.
Which gas has the highest density?


(A) CO2  (B) O2  (C) N2  (D) H2

2.
Which gas has the highest average velocity?


(A) CO2  (B) O2  (C) N2  (D) H2
3.
Naturally occurring chlorine exists in two isotope forms: 35Cl and 37Cl. The atomic mass of chlorine is about 35.5. What is the approximate natural abundance of 35Cl?


(A) 25%  (B) 50%  (C) 75%  (D) none of these

4.
What is the coefficient for oxygen when the following equation is balanced?


NH3(g) + O2(g) → NO2(g)+H2O(g)


(A) 4  (B) 5  (C) 6  (D) 7

5.
When the equation C4H10 + O2 → CO2 + H2O is balanced with the smallest set of integers, the sum of the coefficients is


(A) 15  (B) 27  (C) 33  (D) 42

6.
Iron is produced from its ore by the reactions:



2C(s) + O2(g) → 2CO(g)



Fe2O3(s) + 3CO(g) → 2Fe(s) + 3CO2(g)


How many moles of O2(g) are needed to produce 1 mole of Fe(s)?


(A) 0.5 mole O2  (B) 0.75 mole O2  (C) 1 mole O2  (D) 1.5 mole O2
7.
When 30.0 g of C2H6 and 64.0 g O2 react to form CO2 and H2O, how many grams of water are formed?


(A) 18.0 g  (B) 27.0 g  (C) 36.0 g  (D) none of these

8.
Which of the following conversions is true?


(A) 1 picosecond = 10-15 s  (B) 1 μm = 100 nm  (C) 1 J = 1 Kgm2s-2  (D) none of these

9.
300 Kelvin equals


(A) 27 ˚C  (B) 27 ˚F  (C) 573 ˚C  (D) 573 ˚F

10.
Which of the following is a state function?


(A) work  (B) heat  (C) entropy  (D) none of these

11.
Which of the following statements is true?


(A) Water evaporated spontaneously at 1 atm and 101 ˚C because liquid water has the larger 
entropy than its vapor at this condition.


(B) Water evaporated spontaneously at 1 atm and 101 ˚C because liquid water has the larger 
free energy than its vapor at this condition. 


(C) Water evaporated spontaneously at 1 atm and 101 ˚C because liquid water has the larger 
enthalpy than its vapor at this condition.


(D) none of these.
12.
Which of the following molecules has the highest boiling point?


(A) F2  (B) Cl2  (C) Br2  (D) I2
13.
Which of the following should have the lowest boiling point?


(A) HF  (B) H2O  (C) NH3  (D) CH4
14.
The vapor pressure of water at 100 ˚C is


(A) 100 torr  (B) 1 torr  (C) 760 torr  (D) more information is needed

15
The pH of 0.05 M HCl is about:


(A) 0.05  (B) 1.3  (C) 2.3  (D) 2.5

16.
Which of the following is not a weak base? 

(A) NaHCO3  (B) CH3COONa  (C) NH3  (D) C2H5OH

17.
A solution contains 0.25 M HF and 0.60 M NaF (Ka for HF is 
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), what is the pH of this solution?


(A) 1.4  (B) 3.5  (C) 4.6  (D) 7.2

18.
What is the atomic number of P (phosphor) ?


(A) 13  (B) 15  (C) 17  (D) 19

19.
The atomic number of Co (cobalt) is 27. The number of neutrons a 60Co atom has is:


(A) 27  (B) 87  (C) 33  (D) 60

20.
The atomic number of Au (gold) is 79. The period number of Au is:


(A) 5  (B) 6  (C) 7  (D) 8

21.
Which of the following has the shortest wavelength?


(A) UV light  (B) IR radiation  (C) microwaves  (D) radio waves

22.
Which of the following electromagnetic radiations corresponds to the dipole transition of pure molecular rotation?


(A) UV light  (B) IR radiation  (C) microwaves  (D) radio waves

23.
The ionization energy of H atom is 13.6 eV. What is the second ionization energy of He atom?


(A) 6.8 eV  (B) 13.6 eV  (C) 27.2 eV  (D) 54.4 eV

24.
Which of the following molecules is not linear?


(A) SO2  (B) XeF2  (C) NO2+  (D) 
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25.
Which of the following combination of quantum numbers n and l are forbidden?


(A) 5d  (B) 6f  (C) 8s  (D) 4f

26.
Which of the following molecules (ions) is not planer?


(A) CO32–  (B) NO3–  (C) SO3  (D) ClO3–
27.
Reactions and the corresponding 
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(1) C(s) + O2(g) → CO2(g)
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(2) H2(g) + 
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O2(g) → H2O(l)
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(3) CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)

[image: image7.wmf]3

.

890

0

3

-

=

D

H

 kJ mol-1

What is the 
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 for CH4(g)?

(A) -74.8 kJ mol-1  (B) 998.0 kJ mol-1  (C) -211.0 kJ mol-1  (D) 182.5 kJ mol-1
28. In a first-order rate expression, what units must the specific rate constant possess?

(A) t/M  (B) 1/t  (C) M/t  (D) 1/Mt

29. Which of the following statements about catalyst is true?

(A) A catalyst is consumed during a reaction, while effectively increasing the number of reacting molecules that can reach the energy of activation.

(B) A catalyst can change an endothermic raction into an exothermic reaction.

(C) A catalyst can increase the energy of the products.

(D) A catalyst can provide an alternate pathway to the reaction, effectively lowering Ea. 
30. Ka of HCOOH is 
[image: image9.wmf]4

10

77

.

1

-

´

. What is the pH of a 0.50 M HCOOH solution?

(A) 2.03  (B) 3.13  (C) 1.53  (D) 1.77

31. What is pOH of a solution prepared by mixing 0.30 mol of HCN and 0.5 mol of NaCN? 

pKa = 9.4 

(A) 7.00  (B) 10.9  (C) 3.36  (D) 4.38

32. Which one of the following types of radioactive decay does not change the mass number or atomic number of an element?

(A) Gamma rays  (B) Electron capture  (C) Alpha decay  (D) positron emission

33. Which one of the following forms of radiation is most penetrateing?

(A) Gamma rays  (B) protons  (C) alpha particles  (D) electrons

34. Which of the following contains a peptide bond?
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   (D) none of these

35.
A benzene compound with bromide in the 1 and 3 positions has the common name of:


(A) o-dibromobenzene  (B) p-dibromobenzene   (C) m-dibromobenzene   

(D) dibromobenzene 

36.
Consider two organic molecules, ethanol and benzene. One dissolves in water and the other does not. Why?

(A) They have different molar masses. 

(B) One is ionic, the other is not.

(C) One is an electrolyte, the other is not.

(D) Ethanol contains a polar OH bond, and benzene does not.

37.
Which of the following is the metal ion in hemoglobin?


(A) Co2+  (B) Ni2+  (C) Mg2+  (D) Fe2+
38.
Sodium lamps are very common used for lighting. What is the wavelength of sodium lamp?


(A) 489 nm  (B) 589 nm  (C) 689 nm  (D) 789 nm

39.
Which of the following metal ions has the largest reduction potential?


(A) Ag+  (B) Ni2+  (C) Ca2+  (D) Fe2+ 

40.
Which of the following is close to the typical bond energy of a covalent bond?

(A) 1 Kcal/mol  (B) 10 Kcal/mol  (C) 100 Kcal/mol  (D) 1000 Kcal/mol 
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