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 國立臺灣海洋大學 101學年度轉學生入學招生考試試題 

 考試科目： 普通化學           ※可使用計算機 
 

 系所名稱： 日食科食科二、日食科生技二、日生科二、進

食科二 

 1.答案以橫式由左至右書寫。2.請依題號順序作答。 

PART I：單選題，每題 3 分。(共 60 分) 

1. Which of the following expresses the result of the following calculation with the correct number 

of significant figures and appropriate units? 86.3 g cm
-3

 x 0.021 cm
3
 = 

 (A) 1.812 g  (B) 1.8 g  (C) 1.8123 g  (D) 1.81 g  (E) 2.0 g 

 

2. Two isotopes of an element differ only in their  

(A)  symbol  (B) atomic number  (C) atomic mass  (D) number of protons.   

(E) number of electrons. 

 

3. When 21.0 g NaCl (FW: 58.44) and 21.0 g H2SO4 (Fw: 98.11) are mixed and react according to 

the equation below, which is the limiting reagent? 

aNaCl + bH2SO4  c Na2SO4 + dHCl  

(A) NaCl  (B)  H2SO4  (C)  Na2SO4  (D) HCl  (E) No reagent is limiting. 

 

4. When 38.0 mL of 0.1250 M H2SO4 (Fw: 98.11) is added to 100. mL of a solution of PbI2 (Fw: 

461.05), a precipitate of PbSO4 (Fw: 303.25) forms. The PbSO4 is then filtered from the solution, 

dried, and weighed. If the recovered PbSO4 is found to have a mass of 0.0471 g, what was the 

concentration of iodide ions in the original solution? 

(A) 3.10  10
-4

 M  (B) 1.55  10
-4

 M  (C) 6.20  10
-3

 M  (D) 3.11  10
-3

 M  

(E) 1.55  10
-3

 M 

  

5. A gas of twice the molecular weight as CO2 will pass through a small hole how much faster than 

CO2? 

(A) 1/2 as fast  (B) (1/2) as fast  (C) 4 times as fast  (D) 2 times as fast (E) 2 as fast 

 

6. Calculate ΔU for a system that loses 475 kJ of heat and does 155 kJ of expansion work on the 

surroundings. 

(A) +630 kJ  (B) -320 kJ  (C) +320 kJ  (D) -630 kJ  (E) +280 kJ 

 

7. Among the alkali metals, cesium reacts more rapidly than sodium because:  

(A) the valence electron of cesium is at a greater average distance from the nucleus 

(B) cesium has more protons 
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(C) cesium has more neutrons 

(D) cesium has a higher atomic weight 

(E) cesium has more electrons 

 

8. Which of these molecules is unsaturated? 

(A) C3H8  (B) CH3OH  (C) C5H10  (D) C2H4  (E) C4H10  (F) C2H6 

 

9. Which one of the following substances should exhibit hydrogen bonding in the liquid state? 

(A) PH3  (B) He  (C) H2S  (D) CH4  (E) CH3OH 

 

10. Which of the following aqueous solutions has the highest osmotic pressure at 25C?  

(A) 0.2 M KBr  (B) 0.2 M ethanol  (C) 0.2 M Na2SO4  (D) 0.2 M KCl  (E) 0.2 M glucose 

 

11. A magnesium sulfate heptahydrate solution, which is 18.00% by weight in the anhydrous 

compound, has a density at 20°C of 1.20 g/mL. What is the molarity of the anhydrous 

compound in the solution? (Atomic weights: H = 1.0, O = 16.0, S = 32.1, Mg = 24.3) 

(A) 1.79 M  (B) 5.54 M  (C) 1.49 M  (D) 1.25 M  (E) 1.82 M 

 

12. In the Arrhenius equation, ln k = -Ea/RT + ln A, the symbol A denotes: 

(A) the initial concentration of A 

(B) the rate constant 

(C) the activation energy 

(D) the absolute temperature 

(E) a constant that represents the frequency of collisions with the proper orientation and other 

steric conditions favorable for a reaction 

 

13. Which factor influences the value of the equilibrium constant for a reversible reaction?  

(A) addition of a catalyst  (B) removing reactant  (C) raising the temperature 

(D) increase in mixing rate  (E) removing product 

 

14. If iron(III) acetate is added to be 1 × 10
-10

 M in a solution that is 0.10 M NH3, what is Qsp and 

will Fe(OH)3 precipitate? The Ksp of Fe(OH)3 is 4 × 10
-38 

and Kb for NH3 is 1.8 × 10
-5

. 

(A) 1.7 × 10-16, no  (B) 2.4 × 10-19, yes  (C) 2.4 × 10-19, no (D) 1.3 × 10-13, yes 

(E) 1.7 × 10-16, yes 

 

15. Which of the following combinations of signs for ΔH and ΔS will always result in a reaction 

being nonspontaneous? 

(A) ΔH+, ΔS-  (B) ΔH-, ΔS-  (C) ΔH+, ΔS+  (D) ΔH-, ΔS+ 

(E) cannot determine without temperature 
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16. What is ΔG° at 25°C? 

CO2(g)  CO2(aq) ΔH° = -19.4 kJ ΔS° = 92.3 J/K 

(A) -46.9 kJ (B) 2.1 kJ (C) -17.1 kJ (D) -19.5 kJ (E) -21.7 kJ 

 

17. Which one of these statements about strong acids is true? 

(A) All strong acids have H atoms bonded to electronegative oxygen atoms. 

(B) Strong acids are 100% ionized in water. 

(C) The conjugate base of a strong acid is itself a strong base. 

(D) Strong acids are very concentrated acids. 

(E) Strong acids produce solutions with a higher pH than weak acids. 

 

18. Calculate the pH at the equivalence point for the titration of 0.20 M HCl with 0.20 M NH3 (Kb = 

1.8  10
-5

). 

(A) 2.87  (B) 4.98  (C) 5.12  (D) 7.00  (E) 11.12 

 

19. According to the following cell diagram, which chemical species undergoes reduction? 

Sn | Sn
2+

 || NO3
-
 (acid soln), NO(g) | Pt  

(A) Sn  (B) Sn
2+

  (C) NO3
-
   (D) NO   (E) Pt  

 

20. The carbon-14 activity of some ancient Indian corn was found to be 7.0 disintegrations per 

minute (dpm) per gram of carbon. If present-day plant life has 16 dpm per gram of carbon, how 

old is the Indian corn? (t1/2 = 5,730 yr)  

   (A) 6,800 yr  (B) 2,500 yr  (C) 4,700 yr  (D) 10,000 yr  (E) 7,200 yr 

 

PART II：簡答題及計算題，每題 10 分。(共 40 分) 

 

1. Which should have the longer bond, N2 or N2
-
? Please explain it by molecular orbital theory.  

 

2. What is meant by “chemical thermodynamics” and “chemical kinetics”? Why are these terms 

important in describing chemical reactions ?  

 

3. Pt and saturated calomel electrodes are dipped into a solution containing 0.0025 M Br2(aq) and 

0.15 M Br
－
 

(a). Write the reaction that takes place at Pt and find the half-cell potential E+. 

(b). Find the net cell voltage, E. 

(Br2(aq) + 2e
－
 ↹ 2Br

-
  E

o
 = 1.098) 

 

4. A solution was prepared by CH3COOH and CH3COONa (CH3COOH; Ka = 1.810
-5

) 

(a) What is the pH of solution that prepared by 0.1 M CH3COOH and 0.7 M CH3COONa. 

(b) What is the ratio of CH3COO
-
/CH3COOH at pH 5.0? 


