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一 、 選擇題: (54 %; 每趣 3 分)

1. Which îs the symbol for the isotope of nitrogen that has 7 proilons and 8 neutrons? 

(A) ~ N ; (B) ~ N ; (C) I~N ; (0) I~N ; (E) None of these 

2. Compound X2 Y is 60% X by mass. Calculate the percent Y by mass of the cornpound 

X 2Y2. 

(A) 20% ; (B) 30% ; (C) 40% ; (0 ) 60% ; (E) 80% 

3 . An aqueous solution of silver nitrate îs added to an aqueous solution of potassium 

chromate, and this reaction produces a solid . What is the formul a for the solid? 

(A) AgK ; (B) Agcr04 ; (C) KN03 ; (D) 也N03 ; (E) Ag2Cr04 

4. For a particular system at a particular temperatme, there are 一一一_ equil ibrium 

consta叫s) and 一一一_ equilibrium position(s). 

(A) an infînite number of, one ; (B) one, an infinite number of ; (C) one, one (D) an 

infinite number of, an infinite number of ; (E) none of these 

5. As water is heated, its pH decreases. This means that 

(A) 也e water is no longer neu凶l. ; (B) [H+] > [OHl. (C) [OI1] > [H'l ; (D) Two of 

these are correc t. ; (E) None of these is correc t. 

LÍ. How many moles of HCl(g) must be added to 1.0 L of 2且 M NaOH to achieve a pH of 

O.OO? (Neglect any volume change.) 

(A) 1.0 mol ; 但) 2.0 mol ; (C) 3.0 mol ; (D) 10. mol ; (E) none of these 

7. Given the equation S(s) + 0 2(g) -+ S02(g), MI = -296 划 ， which of lhe following 

statements is( are) true? 

1. The reaction is exothermic. 且. When 0.500 mol of su1fu r is reacted, 148 k1 of 

energy is released. ; IU. When 32.0 g of sulfur is burned, 2.96 x 105 J of energy is 

released. 

(A) All are true. ; 但) None is true. ; (C) 1 and 11 are true . ; (0) 1 and III are true. ; 

(E) Only II is true. 

8. The standard enthalpy of forrnation of H20(1) at 298 K is -285 .6 kJ/rnol. Calculate the 

change in internal energy for the following process at 298 K: 

H2(g) + 1ρ 02(g) 今 H20(l)

(A) - 283.1 kJ/rnol ; (B) -28 1.9 划/mol ; (C) 一285.6 kJ/rnol ; (0 ) -289.3 kJ/mol ; 

(E) 283.1 kJ/mol 

(背 面仍有題目 ，請繼續作答)
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9. One mole of an ideal gas at 25 0 Cis expanded isothermally and reversibly from 125.0 L 

to 250.0 L. Which statement is correct? 

(A) M gas = 0 ; (B) Mgas = Rln2 ; (C) M univ = 0 ; (D) LlSsurr = 0 ; (E) LlSgas = LlSsurr 

10. In which of the following cases must cell potential (E) be equal to zero? 

1. In any ceU at equilibrium ; 11. ln a concentra tion cell ; 

TI1. E O can never be equal to zero. 

(A) 1 only ; (B) Il only ; (C) III only ; (D) 1 and II ; (E) None is truf 

11. The ionization energy fo r a hydrogen atom is 1.31 x 106 J/mol. What is the ionization 

energy fo r He +? 

(A) 8.72 x 10 , 18 J/mol ; (B) 1.31 x 106 J/mol ; (C) 5.25 X 106 J/mol ; 

(0) 2.18 x 10廿 J/mol ; (E) 2.63 x 106 J/mol 

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

(A) 10; (B) 2 ; (C) 6; (D) 18 ; (E) 32 

13. Which of the following is polar? 

(A) SiF4 ; (B) XeF2 ; (C) BCh ; (D) NBr3; (E) SBró 

14. Atoms 由at are Sp3 hybridized form 一_ pi (π) bond(s) 

(A) 0 ; (B) 1 ; (C) 2 ; (D) 3 ; (E) 4 

15. Which of the following is the correct order of boiling points for NaN0 3, CH30 H, 

C2~， and Ne? 

(A) Ne < CH)OH < C2H{j < NaN0 3 ; (B) NaN03 < CH30H < C2Hö < Ne ; 

(C) Ne < C2H6 < NaN03 < CH30H ; (D) Ne < C2H6 < CH)OH < NaN03 ; 

(E) C2H6 < Ne < CH30 H < NaNOJ 

16. Which of the fo l1owing is the most abundant metaI on earth? 

(A) magnesium ; (B) iron ; (C) copper ; (D) aluminum ; (E) zinc 

17. How many di宜'erent possible tetramethylbenzenes exist? 

(A) 2 ; (B) 3 ; (C) 4 ; (D) 5 ; (E) 6 

18. Identify the type of organic compound shown: CH3- C= 0 

O 

CH3 

(A) al dehyde ; (B) ester ; (C) am ine ; (D) ketone ; (E) none of these 
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二 、 問答與計算題 (46 % ; 計算題需寫過程否則不予計分)

1. (a). What is the effusion rale (散溢速度) ratio of NH3 to HCI ? (N:14; CI:35.5). (4 %) 

(b). When doing the experiment of NH3(g) + HCI(g) 今 N~CI(s) ， why the dNHJ/dHCl 

< the effusion rate ratio. (d: the distance of a gas traveled.) (3 的

2. A sample of carbon of mass of 0.10 g from wood found in an archaeological site 

underwent 7900 carbon-14 disintegrations in a period of 20 h. In the same period, 

0.10 g carbon from a modern source underwent 18400 disintegrations. Calculate th已

age of the sample (t1/2 of C-14 = 5.00 x 103 y). (7 %) 

3. (a). What is “greenhouse effect"? (3 %) 

(b). What are the sources for greenho凶e e的ct for Earth? (3 %) 

4. Why heat (q) spontaneously transfers from higher T to lower T? 

Hint: The 2nd thermodynamic Law (4 如

5. (a) Bríefly describe how to get the activation energy of a reaction. (4 %) 

(b) Draw tbe energy vs. reaction progress curves forωt叫yzed and uncatalyzed 

pathway for an exothermic chemical reaction. (5 別

6. (a). The carbon monoxide CO is a strong-fíel d ligand. Please draw the electron 

arrangement in the split 3d orbital of the Fe(CO)}\ and predict how many 

unpaired electrons Ïn this complex ion. (5 %) 

(b). Is the Fe(CO)63+ paramagnetic or antimagnetic? Why? (2 的

7. (a) What hybrid atomic orbitals of the carbon aloms in diamond and glaphite? (4 %) 

(b) Draw the MO energies in diamond and graphite to describè the electronic 

conductivity. (2 %) 


