國立嘉義大學九十八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＞
單一選擇題，每題2.5分

1. Which one of the following decreases as the strength of the attractive intermolecular forces increases? 

(A)
The heat of vaporization. 
    (B)
The normal boiling temperature. 


(C)
The vapor pressure of a liquid. 
(D)
The sublimation temperature of a solid. 

2. Which of the following would you expect to have the highest boiling point? 


(A)
F2  (B)
Cl2
(C)
Br2  (D)
I2 

3. Which of the following represents a pair of isotopes?


(A)
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4. How many protons, neutrons, and electrons does the atom 
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 have?


(A) 19 protons, 19 neutrons, 19 electrons.
(B) 19 protons, 9 neutrons, 19 electrons. 


(C) 9 protons, 10 neutrons, 9 electrons.  
(D) 10 protons, 9 neutrons, 10 electrons.

5. What is the molar mass of ethanol (C2H5OH)?


(A)
45.07  (B) 38.90
(C)
46.07  (D) 34.17

6. For which of the following compounds does 1.0 g represent 2.27
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10-2 mol?


(A)
CO2  (B) H2O  (C) NH3  (D)
C2H6.

7. Compound X2Y is 60 % X by mass. Calculate the percent Y by mass of the compound.


(A)
20%  (B) 40%  (C) 60%  (D) 80%.

8. Consider the following unbalanced equation:
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  For every 1.0 mol of 
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,      mol of O2 is required.

(A) 1.0  (B) 6.5  (C) 8.0  (D) 10.5.

9. When the following equation is balanced, what is the sum of the coefficients?
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(A) 4  (B) 9  (C) 8  (D) 12.


10. A 20.0g sample of HF is dissolved in water to give 200.0 mL of solution.  The concentration of the solution is
(A)
1.0 M  (B) 2.5 M  (C) 5.0 M  (D) 10 M.

11. Consider five solutions that each has the same mass of solute in 100.0 mL of solution. Which has the highest concentration a measured in molarity?


 (A) KCl  (B) NaCl  (C) NaF  (D) KI.

12. What volume of 0.500 M barium nitrate solution is needed to prepare 250.0 mL of 0.200 M barium nitrate?



(A) 50.00 mL  (B) 100.0 mL  (C) 150.0 mL  (D) 200.0 mL. 

13. A balloon has a volume of 1.20 liters at 24.0
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(A) 1.20 L  (B) 1.30 L  (C) 1.70 L  (D) 2.10 L. 

14-17. Consider three 1.0 L flasks at STP. Flask A contains He gas, flask B contains O2 gas, and flask C contains H2 gas.

14. In which flask do the gas particles have the lowest average kinetic energy?


(A) flask A  (B) flask B  (C) flask C  (D) all are the same.

15. In which flask do the gas particles have the lowest average velocity?


(A) flask A  (B) flask B  (C) flask C  (D) all are the same.

16. In which flask do the gas particles have the highest density?


(A) flask A  (B) flask B  (C) flask C  (D) all are the same.

17. How many of the flasks at STP are less dense than air at STP?


(A) 0  (B) 1  (C) 2  (D) 3.

18. The room mean square speed of O2 at 300 K is about


(A) 483 m/s  (B) 48.3 m/s  (C) 4830 m/s  (D) 4.83 m/s.

19. Calculate the [H+] in a solution that has a pH of 9.15.


(A) 9.15 M  (B) 9
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10-15 M  (C) 7.1
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10-10 M  (D) 1.5
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10-9 M.

20. For nitrous acid, HNO2, Ka = 4.0
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10-4. Calculate the pH of 0.25 M HNO2. 


(A) 2.0  (B) 2.5  (C) 3.0  (D) 3.5.

21. The pH of a 0.13 M solution of a weak monoprotic acid, HA, is 2.92. Calculate the Ka for this acid.


(A) 0.13  (B) 1.2
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10-3  (C) 1.4
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10-6  (D) 1.1
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10-5.

22. Calculate the pH of a solution made by mixing 50.0 mL of 0.400 M NaA (Ka for HA = 1.0
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10-8) with 50.0 mL of 0.100 M HCl.


(A) 3.65  (B) 7.52  (C) 8.48  (D) 11.6.

23. For carbonic acid (H2CO3), Ka1 = 4.30
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10-7 and Ka2 = 5.62
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10-11. Calculate the pH of a 0.50 M solution of Na2CO3.


(A) 3.33  (B) 2.33  (C) 10.67  (D) 11.97.

24. Determine the pH of a solution prepared by mixing the following:


25.0 mL of 0.200 M HCl


7.50 mL of 0.100 M NaOH


50.0 mL of 0.200 M NaH2PO4
   For H3PO4 Ka1 = 7.5
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10-3, Ka2 = 6.2
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10-8, and Ka3 = 4.8
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10-13
(A) 2.65  (B) 4.56  (C) 5.32  (D) 6.73.

25. Which of the following is state function?


(A) work  (B) heat  (C) enthalpy  (D) none of these.

26-29. An ideal gas expands to the vacuum isothermally and irreversibly.

26. w (work) is


(A) less than zero  (B) equal to zero  (C) greater than zero  (D) more information is needed. 

27. 
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 is

(A) less than zero  (B) equal to zero  (C) greater than zero  (D) more information is needed.
28. 
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 is

(A) less than zero  (B) equal to zero  (C) greater than zero  (D) more information is needed.
29. 
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 is

(A) less than zero  (B) equal to zero  (C) greater than zero  (D) more information is needed.
30. What is the oxidation state of Mn in
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?

(A) -1  (B) +5  (C) +7  (D) +9.

31-32. You make a cell with a copper electrode in a solution of copper nitrate and a silver electrode in a solution of silver nitrate.
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31. If you could increase the concentration of Ag+, which of the following is true about the cell potential?


(A) It would increase.
       (B) It would decrease.


(C) It would remain constant.
   (D) Cannot be determined.

32. If you could increase the concentration of Cu2+, which of the following is true about the cell potential?

(A) It would increase.
    
(B) It would decrease.


(C) It would remain constant.

(D) Cannot be determined.

33. Which from of the electromagnetic radiation has the shortest wavelength?


(A) gamma rays  (B) X rays  (C) UV light  (D) microwave

34. The majority of shell electron transitions in molecules occur in the         region of the electromagnetic spectrum.

(A) IR  (B) X rays  (C) UV light  (D) microwave

35. How many electrons in an atom can have the quantum numbers n = 3, l = 1?


(A) 6  (B) 10  (C) 14  (D) 2.

36. The number of orbitals having a given value of n is equal to


(A) n  (B) 2n + 1  (C) 2n + 2  (D) n2.
37. Which of the following molecules has a non-zero dipole moment?


(A) CH4  (B) CO2  (C) NH3  (D) PCl5.

38. The reaction constant k is dependent on 


(A) the concentration of the reactant.
(B) the concentration of the product.


(C) the temperature.                (D) the order of the reaction.
39. The ratio of the atomic redius to the nuclear radius is approximately:


(A) 10-3  (B) 105  (C) 102 
(D) 1015.

40. The condensation product of two amino acids is a(n)


(A) peptide  (B) ketone  (C) ether  (D) ester  
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