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〉
（應用化學系用卷）
一、單一選擇題（每題2.5分，計100分）                                     

1.
Which of the following has the largest mass of carbon per gram?


(A) H2CO3  (B) CH3CO2H  (C) CH3OH  (D) CH3CH2OH
2.
Which one of the following statements about atomic structure is false? 


(A)
The electrons occupy a very large volume compared to the nucleus. 


(B)
Almost all of the mass of the atom is concentrated in the nucleus. 


(C)
The protons and neutrons in the nucleus are very tightly packed. 


(D)
The number of protons and neutrons is always the same in the neutral atom.

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.
The atomic number of Fe is 26. The numbers of protons, neutrons, and electrons in 56Fe are:


(A) 26 p, 30 n, 26 e  (B) 30 p, 26 n, 30 e  (C) 56 p, 26 n, 56 e  (D) 26 p, 26 n, 56 e

5.
How many electrons in an atom can have the quantum numbers n = 4, l = 3? 


(A) 18  (B) 14  (C) 10  (D) 6  

6.
A species with 20 protons and 18 electrons is 


(A)
Ca2+  (B) Ti2+  (C) Mg2+  (D) Cl¯

7.
Which of the following materials is the form of elemental carbon?


(A) graphite  (B) diamond  (C) buckminsterfullerene  (D) all of these

8.
Which of the following electromagnetic waves corresponds to transition in NMR mesurement?


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

9.
Which of the following electromagnetic radiations corresponds to the dipole transition of molecular vibration?


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

10.
Which of the following species can produce an EPR (electron paramagnetic resonance) spectrum?


(A) H  (B) H2  (C) H+  (D) H–
11.
Which of the following molecules has the pure rotational transition?


(A) CH4  (B) CO2  (C) NH3  (D) N2
12.
Calculate the wavelength of an electromagnetic wave with a frequency of 1.5
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1015 Hz.


(A) 3
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107 m  (B) 2
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10-7 m (C) 2
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107 m  (D) 3
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10-7 m

13.
Gas A diffuses twice as faster as gas B. Gas B has a molecular weight = 40.0 g/mol. What is the molar mass of gas A?


(A) 10.0 g/mol  (B) 20.0 g/mol  (C) 80.0 g/mol  (D) 160.0 g/mol

14.
How many moles of an ideal gas are present in a sample of 2.0 L at 300 K and a pressure of 2 atm?


(A) 0.16 mol  (B) 0.016 mol  (C) 0.0016 mol  (D) 1.6 mol

15.
How many quantum numbers are required to describe an orbital?


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

16.
A g-orbital has an angular momentum value equal to 4. How many total electrons can the g-orbitals hold?


(A) 2  (B) 8  (C) 14  (D) 18

17.
Which of the following bonds is the most polar one?


(A) N-H  (B) N-O  (C) H-Cl  (D) Cs-Cl

18.
Two bonded atoms :


(A) React more readily with other substance


(B) Share all their electrons


(C) Are less reactive compared to when free


(D) Behave in unpredictable ways

19.
What is the oxidation state of carbon on CO32-?


(A) 2-  (B) 2+  (C) 0  (D) 4+

20.
What is the formal charge of carbon on CO?


(A) 1+  (B) 2+  (C) 1-  (D) 2-
21.
If the elementary step A → B has a reaction enthalpy of -50 kJ and an activation energy of 10 KJ, the activation energy for the reverse step B → A is


(A) 10 kJ  (B) 40 kJ  (C) 50 kJ  (D) 60 kJ

22.
In a second-order rate expression, what units must the specific rate constant possess?


(A) Mt  (B) t  (C) M-1t  (D) M-1t-1
23.
Chlorophyll is a green pigment found in most plants. Which of the following is the metal ion in chlorophyll?


(A) Co2+  (B) Ni2+  (C) Mg2+  (D) Fe2+
24.
For a triprotic acid, H3A, Ka1 is 1.0
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10-2, Ka2 is 1.0
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10-6, and Ka3 is 1.0
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10-10. The pH range in which H2A− is the predominant form is a pH between


(A) 3 and 5  (B) 5 and 7  (C) 7 and 9  (D) 9 and 11

25.
Which of the following statements is true?


(A) H2 has the larger average kinetic energy than O2 at the same temperature.


(B) H2 has the larger average speeds than O2 at the same temperature.


(C) O2 has the larger average kinetic energy than H2 at the same temperature.


(D) O2 has the larger average speeds than H2 at the same temperature.

26.
Given 
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27.
In the hydrogen atom spectrum, for which of the following transitions does the light emitted have the shortest wavelength?


(A) 
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28.
In the following fission reaction, identify the other product:
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29.
The ratio of the atomic radius to the nuclear radius is approximately:


(A) 103  (B) 102  (C) 105  (D) 1010

30.
The half-life for electron capture for 
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 years. What percent of the original 
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(A) 33%  (B) 12.5%  (C) 50%  (D) 25%

31.
An example of a secondary structure of a protein is


(A) an amino acid  (B) a peptide linkage  (C) a 
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 sheet  (D) none of these

32.
The reaction C12H26 → C6H12 + C6H14 represents which one of the following processes?


(A) roasting  (B) polymerization  (C) cracking  (D) fermentation

33.
Which of the following has only one single C-O bond?


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

34.
Which of the following is a d9 ion?

(A) Fe(II)  (B) Zn(II)  (C) Mn(II)  (D) Cu(II)

35.
Which of the following salts is insoluble in water?

(A) BaSO4  (B) K3PO4  (C) NaS2  (D) Pb(NO3)2
36.
Which conditions of P, T, and n, respectively, are most ideal?


(A) high P, highT, high n.  (B) low P, lowT, low n.  (C) high P, lowT, high n.


(D) low P, highT, low n.

37.
In Bohr's atomic theory, when an electron moves from one energy level to another energy level more distant from the nucleus 


(A)
energy is emitted. 
(B)
energy is absorbed.  (C) no change in energy occurs. 


(D)
light is emitted.

38.
How many electrons can be contained in all of the orbitals with n = 4? 


(A)
8  (B) 14  (C) 20  (D) 32

39.
Which of the following statements is true? 


(A)
The first ionization potential of H is greater than that of He. 


(B)
The ionic radius of Fe+ is larger than that of Fe3+. 


(C)
The ionization energy of S2- is greater than that of Cl-? 


(D)
The atomic radius of Li is larger than that of Cs.

40.
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 sublimation temperature of a solid. 


(D)
The vapor pressure of a liquid.
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