國立嘉義大學102學年度基礎學科學力競賽試題卷
科目:普通化學(應化系試題)   題型:選擇題(共50題)   配分:100%
Consider three 1-L flasks at STP. Flask A contains NH3 gas, flask B contains NO2 gas, and flask C contains N2 gas.

1. Which contains the largest number of molecules?
(A)
Flask A
(B)
Flask B
(C)
Flask C
(D)
All are the same
2. In which flask are the molecules least polar and therefore most ideal in behavior?

(A)
Flask A
(B)
Flask B
(C)
Flask C
(D)
All are the same
3. The following values were obtained by measuring the length of an object three separate times. Which one of the following best describes this data? 

5.432 cm

5.427 cm

5.436 cm

(A) accurate
(B) precise
(C) both A and B
(D) not enough information
4. How many significant figures does 0.00800 possess?

(A) 1

(B) 2
(C) 3

(D) 6   
5. What is the best answer to report for (515×0.0025) + 24.57?

(A)
25.858
(B)
25.86

(C)
25.8575
(D)
25.9
6. Which one of the following measurements possesses the greatest accuracy?

(A) 90 ( 1
(B) 900 ( 1
(C) 1.80 ( 0.02
(D) 9.000 ( 0.001 
7. Which of the following is the greatest mass?

(A) 2.0 x 102 mg
(B) 2.0 x 102 cg
(C) 1.0 x 105 ng
(D) 0.0010 kg  
8. Given the isotope notation for tellurium-130 ion (
[image: image1.wmf]-
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130

52

Te

), how many electrons are present? 

(A) 52
(B) 78
(C) 50
(D) 54
9. Which of the following common laboratory compounds is named incorrectly?

(A) HClO4, perchloric acid
    (B) K2CO3, potassium carbonate
(C) FeCl3, iron chloride      
(D) Pb(NO3)2, lead (II) nitrate 
10. A sample of dinitrogen trioxide contains 0.25 moles of oxygen. How many moles of compound are present?

(A) 0.25 mol

(B) 0.75 mol

(C) 0.083 mol

(D) 0.50 mol 
11. When comparing Be2 and H2:

	
	I.
	Be2 is more stable because it contains both bonding and antibonding valence electrons.

	
	II.
	H2 has a higher bond order than Be2.

	
	III.
	H2 is more stable because it only contains 1s electrons.

	
	IV.
	H2 is more stable because it is diamagnetic, whereas Be2 is paramagnetic.


 (A)
I, II

(B)
III only
(C)
II, III

(D)
II, III, IV
12. Consider the following reaction: 2A + B → 3C + D

3.0 mol A and 2.0 mol B react to form 4.0 mol C. What is the percent yield of this reaction?


(A) 67%
(B) 75%
(C) 89%
(D) 100%  
13. Based on the solubility rules, which one of the following should be soluble in water?

(A)  Hg2Cl2    (B)  Na2S    (C)  Ag2CO3    (D)  Ag2S 
14. Based on the solubility rules, which of the following will occur if solutions of CuSO4(aq) and BaCl2(aq) are mixed?



(A)
No precipitate will form.



(B)
CuSO4 will precipitate; Ba2+ and Cl – are spectator ions.



(C)
BaSO4 will precipitate; Cu2+ and Cl– are spectator ions.



(D)
BaCl2 will precipitate; Cu2+ and SO42 –  are spectator ions.    
15. Which of the following has the shortest bond length?

(A)
O22–

(B)
O2

(C)
O2–

(D)
O2+
16. Which of the following statements is true about p-type silicon?

(A) It is produced by doping Si with P or As.       
(B) Protons are the mobile charge carriers.

(C) It does not conduct electricity as well as pure Si.  (D)
None is true.
17. Two liquids form a solution and release a quantity of heat. How does the pressure above the solution compare to that predicted by Raoult's law?

(A)
It will be greater.
    
(B)
It will be less.

(C)
It will be the same.        (D)It will show positive deviation.
18. The process by which sublimation occurs is referred to as

(A) endothermic
(B) exothermic
(C) hydrostatic
(D) ectodermic      
19. Complete this sentence: Atoms emit visible and ultraviolet light


(A)
as electrons jump from lower energy levels to higher levels.


(B)
as the atoms condense from a gas to a liquid.


(C)
as electrons jump from higher energy levels to lower levels.


(D)
as the electrons move about the atom within an orbit.  
20. What is the maximum number of electrons in an atom that can have the following set of quantum numbers?



n = 4    l =  3    ml = –2    ms =  +1/2

(A)  1    (B)  2    (C)  6    (D)  10     
21. Which of the following elements has the smallest first ionization energy?

(A)  Cl    (B)  Na    (C)  Be    (D)  K 
22. Although it is still used by scientists today, which one of the following explains why Bohr’s model of the atom is not entirely correct?

(A) Excited states do not exist above the electronic groumd state.

(B) Bohr’s model accounts for the emission spectra of heavy atoms, but not hydrogen.

(C) Bohr views the electron solely as a particle, possessing definite mass and velocity.

(D) Bohr views the orbits available to the electrons as unquantized.  
23. The bond in which of the following pairs of atoms would have the greatest percent ionic character (i.e., most polar)?

(A)  C ( O    (B)  S ( O    (C)  Na ( I    (D)  Na ( Br    
24. Order the elements S, Cl, and F in terms of increasing atomic radii.

(A) S, Cl, F
(B) Cl, S, F
(C) F, S, Cl
(D) F, Cl, S      
25. Which of the following ionic compounds has the smallest lattice energy (i.e., the lattice energy least favorable to a stable lattice)?

(A) LiF

(B) BaO

(C) CsI

(D) MgO
26. Which of the elements listed below is most likely to exhibit an expanded octet in its compounds?

(A)  O    (B)  S    (C)  Na    (D)  C   
27. The bond angle in ICl2– is expected to be

(A)
a little less than 109.5°  
(B) 109.5°   (C) 120°
 (D)
180°
28. Which response includes all the molecules below that do not follow the octet rule?



(i) H2S   (ii) BCl3   (iii) PH3   (iv) SF4
(A) (ii) and (iv)    (B) (ii) and (iii)    (C) (i) and (ii)    (D) (iii) and (iv)   
29. Predict the geometry and polarity of the CS2 molecule.


(A) tetrahedral, nonpolar
(B) linear, nonpolar
(C) bent, polar 
(D) bent, nonpolar
30. Which of the following species is best described by drawing resonance structures?

(A)
PH3

(B)
NH4+

(C)
O3
(D)
HCN
31. The formal charge on the bromine atom in BrO3–  drawn with three single bonds is

(A)  –1.    (B)  0.    (C)  +1.    (D)  +2
32. Which of the following substance is/are planar?



 (i)  SO3      (ii)  SO32–     (iii)  NO3–     (iv)  PF3    (v)  BF3

(A) only (i) and (ii)
(B) only (i), (iii), and (v) 
(C) only (iv)
(D)
all are planar except (ii)     
33. Indicate the type of hybrid orbitals used by the central atom in BrF3.



(A)  sp    (B)  sp2    (C)  sp3    (D)  sp3d   
34. If four orbitals on one atom overlap four orbitals on a second atom, how many molecular orbitals will form?

(A)
1
(B)
4
(C)
8
(D)
16
35. For which of the following species are the intermolecular interactions entirely due to dispersion forces?



(A)  C2H6    (B)  CH3OCH3    (C)  NO2    (D)  H2S  
36. Which of the following liquids would have the highest viscosity at 25°C?



(A)  CH3OCH3    (B)  C2H5OH    (C)  CH3Br    (D)  HOCH2CH2OH
37. A 15.00 % by mass solution of lactose (C12H22O11, 342.30 g/mol) in water has a density of 1.0602 g/mL at 20°C. What is the molarity of this solution?

(A)  0.03097 M    (B)  0.4133 M    (C)  0.4646 M    (D)  1.590 M    
38. Which of the following systems possesses the lowest freezing point?
(A) 0.1 M FeCl3(aq)

(B) 0.1 M K2SO4(aq)

(C) 0.1 M CaCl2(aq)
(D) 0.3 M C6H12O6, glucose
39. Which solution will have the lowest pH?


(A)
0.10 M HCN  (B) 0.10 M HNO3 
(C)
0.10 M NaCl (D)
0.10 M H2CO3    
40. Identify the conjugate base of HSO4 – in the reaction



H2PO4–  + HSO4– → H3PO4 + SO42–


(A)  H2PO4–    (B)  H2SO4    (C)  H3PO4    (D)  SO42–
41. A buffer solution is prepared by dissolving 0.1 mol of KF and 0.2 mol of HF in 2.0 L of water. Which substance will show a decrease in concentration when a strong acid is added?

(A) HF
(B) F-
(C) H2O
(D) K+     
42. Consider a solution consisting of the following two buffer systems:

H2CO3 [image: image2.wmf] HCO3– + H+     pKa = 6.4

H2PO4– [image: image3.wmf] HPO42– + H+     pKa = 7.2


At pH 6.4, which one of the following is true of the relative amounts of acid and conjugate base present?

(A) [H2CO3] > [HCO3–] and [H2PO4–] > [HPO42–]


(B) [H2CO3] = [HCO3–] and [H2PO4–] > [HPO42–]

(C) [H2CO3] = [HCO3–] and [HPO42–] > [H2PO4–]

(D) [HCO3–] > [H2CO3] and [HPO42–] > [H2PO4–]   
43. Given the chemical equation, 4Al(s) + 3O2(g) → 2Al2O3(s), the aluminum is

(A)  being oxidized
.
(B) the oxidizing agent.


(C) being reduced.
    (D) precipitating out as aluminum oxide.
44. For a particular process q = 20 kJ and w = 15 kJ. Which of the following statements is true?

(A)
Heat flows from the system to the surroundings.

(B)
The system does work on the surroundings.

(C)
E = 35 kJ

(D)
All of the above are true.    
45. Which of the following reactions does not involve oxidation-reduction?

(A)
CH4 + 3O2 → 2H2O + CO2
(B)
Zn + 2HCl → ZnCl2 + H2
(C)
2Na + 2H2O → 2NaOH + H2
(D)
All are oxidation-reduction reactions.     
46. How much heat must be absorbed by a 15-g sample of iron if it undergoes a 15-degree increase in temperature? (specific heat = 0.444 J/g°C) 

(A) 1.0 x 102 J

(B) 100 cal

(C) 6.7 J

(D) 13 J    
47. According to the first law of thermodynamics, the energy of the universe is constant. Does this mean that ΔE is always equal to zero?

(A)
Yes, ΔE = 0 at all times, which is why q = -w.

(B)
No, ΔE does not always equal zero, but this is only due to factors like friction and heat.

(C)
No, ΔE does not always equal zero because it refers to the system's internal energy, which is affected by heat and work.

(D)
No, ΔE never equals zero because work is always being done on the system or by the system.   
48. What is responsible for capillary action, a property of liquids?

(A)
surface tension
(B)
cohesive forces
(C)
adhesive forces

(D)
two of these  
49. Consider the following numbered processes:ΔH for the process A → 2C + E is
	 1.
	A→2B

	 2.
	B →C + D

	 3.
	E → 2D



(A)
ΔH1+ΔH2 +ΔH3

(B)
ΔH1+ΔH2


(C) ΔH1+ΔH2 –ΔH3       (D)
ΔH1 + 2ΔH2 –ΔH3
50. In deciding which of two acids is the stronger, one must know:

(A)
the concentration of each acid solution

(B)
the pH of each acid solution

(C)
the equilibrium constant of each acid

(D)
both A and C must be known
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	1
	D
	11
	C
	21
	D
	31
	D
	41
	B

	2
	C
	12
	C
	22
	C
	32
	B
	42
	B

	3
	B
	13
	B
	23
	D
	33
	D
	43
	A

	4
	C
	14
	C
	24
	D
	34
	C
	44
	C

	5
	D
	15
	D
	25
	C
	35
	A
	45
	D

	6
	D
	16
	D
	26
	B
	36
	D
	46
	A

	7
	B
	17
	B
	27
	D
	37
	C
	47
	C

	8
	D
	18
	A
	28
	A
	38
	A
	48
	D

	9
	C
	19
	C
	29
	B
	39
	B
	49
	D

	10
	C
	20
	A
	30
	C
	40
	D
	50
	C
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