1. Many home freezers maintain a temperature of 0oF.  Express this in oC. 

 (A) ─ 32oC
(B) ─ 18oC
(C) 0oC
(D) 18oC
2. A sulfide ion, S2 ─ , has: 

(A) 16 protons and 16 electrons

(B) 32 protons and 16 electrons

(C) 16 protons and 14 electrons

(D) 16 protons and 18 electrons
3. If temperature and pressure are held constant, the volume and number of moles of a gas are 
(A)
independent of each other    (B)
directly proportional



 (C)
inversely proportional       (D)
equal

4. Titanium(IV) oxide has the formula 
(A) Ti4O   (B) TiO4   (C) Ti(IV)O    (D) TiO2    
5. An endothermic reaction causes the surroundings to:

(A) warm up (B) become acidic (C) condense (D) decrease in temperature

6. The following two ions (X+3 and Y-2) form a neutral chemical compound. How many total ions (cations + anions) are required to form a neutral compound?
(A) 7     (B) 2    (C) 3      (D) 5    

7. Which of the following is a nonpolar covalent bond (pure covalent)?

(A) Br ─ Br    (B) H ─ Cl   (C) Li ─ Br    (D) Se ─ Br   
8. According to the solubility rules, which one of the following compounds is insoluble in water? 

(A) Rb2SO4   (B) BaSO4    (C) CuSO4    (D) MgSO4 
9. What is the name for HNO3? 
(A) nitrous acid   (B) nitric acid   (C) ammonia
(D) hydrocyanic acid　　
10. You have 25.00 mL of a 0.1000 M sugar solution. How much water must be added to make a 0.025 M solution? 
(A) 100.0 mL (B) 10.00 mL (C) 25.00 mL(D) 75.00 mL

11. The oxidation state of carbon in NaHCO3 is

(A) +6    (B) +4     (C) +2       (D) -4
12. In the reaction 2Cs(s) + Cl2(g) ( 2CsCl(s), the chlorine is ______________.

(A) reduced   (B) oxidized     (C) synthesized    (D) electrolyzed

13. Which of the following elements has the lowest electronegativity? 
(A) Na   (B) Rb   (C) Ca   (D) S   

14. The Lewis structure for which of the following contains the greatest number of lone pairs of electrons? 
(A) CH4   (B) HF   (C) F2   (D) H2O   
15. Which of the following statements is(are) typically true for a catalyst?

(A) The concentration of the catalyst will decrease after a reaction.

(B) The catalyst provides a new pathway for the reaction.

(C) The catalyst speeds up the reaction.

(D) two of these

16. Which of the following should have the lowest boiling point? 
(A) CH4 (B) C2H6 (C) C3H8 (D) C4H10
17. The process of sublimation happens when which of the following occurs?

(A) A solid becomes a liquid.

(B) A solid becomes a gas..

(C) A liquid becomes a gas.

(D) A gas becomes a liquid.

18. The sum of the coefficients when the following equation is balanced is 


BaSO4 + K3PO4 ( Ba3(PO4)2 + K2SO4
(A) 11   (B) 7   (C) 8   (D) 9  
19. The amount of energy needed to heat 2.00 g of carbon from 50.0(C to 80.0(C is 42.6 J. The specific heat capacity of this sample of carbon is 
(A) 1.42 J/g (C   (B) 0.710 J/g (C   (C) 639 J/g (C    (D) 0.355 J/g (C

20. In which of the following gases do molecules have the highest average kinetic energy at 25oC? 

(A) H2    (B) O2    (C) Cl2    (D) all have the same 
21. Which gas has molecules with the greatest average molecular speed at 25oC? 

(A) CH4    (B) Ar     (C) N2      (D) CO2    
22. The rusting of iron is represented by the equation 4Fe + 3O2 ( 2Fe2O3. If you have a 1.50-mol sample of iron, how many moles of Fe2O3 will there be after the iron has rusted completely? 
(A) 0.50 mol  (B) 0.75 mol  (C) 1.0 mol  (D) 1.50 mol

23. According to the VSEPR theory, the geometry of the atoms in the carbonate ion, CO32 ─ is: 

(A) square planar  (B) tetrahedral  (C) pyramidal  (D) trigonal planar

24. Indicate the type of hybrid orbitals used by the central atom in PCl3. 

(A) sp3d2  (B) sp2  (C) sp3  (D) sp3d 

25. The bond angle in Cl2O is expected to be approximately: 

(A) 90 o     (B) 109.5 o  (C) 120 o  (D) 180 o    
26. Which one of the following molecules is nonpolar? 

(A) NH3      (B) BeCl2      (C) CH3Cl    (D) H2O
27. As the bond order of a bond increases, the bond energy ______ and the bond length ______. 
(A) increases, increases    (B) decreases, decreases

(C) increases, decreases    (D) decreases, increases

28. Which of the following is an acid-base neutralization reaction? 

(A) 2Al(s) + 3H2SO4(aq)  ( Al2(SO4)3(aq) + 3H2(g)

(B) SO2(g) + H2O(l)  ( H2SO3(g)  

(C) LiOH(aq) + HNO3(aq)  ( LiNO3(aq) + H2O(l)   
(D) 2KBr(aq) + Cl2(g)  ( 2KCl(aq) + Br2(l) 

29. Atoms emit visible and ultraviolet light: 

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

(B) as the electrons move about the atom within an orbit.
(C) as electrons jump from higher energy levels to lower levels.

(D) as they are heated and the solid melts to form a liquid.

30. How many electrons are in the 2nd principle energy level (n = 2) of a phosphorus atom? 

(A) 3   (B) 5  (C) 6   (D) 8   
31. 1 pm = (A) 10-6  (B) 10-3  (C) 103  (D) 106 nm
32. Air is a(n) (A) compound  (B) element  (C) heterogeneous mixture (D) solution.

33. Give the chemical symbol for potassium: (A) K  (B) Na  (C) Po  (D) Pt.
34. C2H6(g) + O2(g) → CO2(g) + H2O(g)

When the equation is balanced using the smallest possible integers, what is the coefficient of O2? (A) 4 (B) 5 (C) 6 (D) 7

35. Which compound is a strong electrolyte?
 (A) H2O (B) CH3CH2OH (C) CH3CO2H (D) NaOH

36. 2A + B → 3C + D 

If 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) 50 (B) 67 (C) 75 (D) 89 %

37. Which element has the smallest atomic size? (A) Cl  (B) F  (C) N  (D) O
38. Which element would be expected to have the highest ionization energy?
 (A) Mg (B) Na (C) S (D) Si

39. The relative ability of an atom in a molecule to attract shared electrons to itself is called 
(A) bond energy (B) electron affinity (C) electronegativity (D) ionization energy.
40. Which bond is the most polar? (A) Cl-H  (B)F-H  (C) O-H  (D) S-H
41. Which conditions of P and T are most ideal for a gas?
 (A) high P, high T (B) high P, low T (C) low P, high T (D) low P, low T

42. Predict which substance in the following will show the largest vapor pressure at a given temperature. 
(A) H2O (B) CH3OH (C) HOCH2CH2OH (D) CH3CH2CH2CH2OH
43. Which one is a conjugate acid-base pair? 
(A) HF, H2O (B) H2S, S2- (C) H3O+, OH- (D) NH4+, NH3
44. Which factor can speed up the process, but has no effect on the equilibrium constant or on the equilibrium position? 
(A) catalyst (B) concentration (C) pressure and volume (D) temperature

45. Foe a reaction, N2(g) + 3H2(g) ⇄ 2NH3(g)

Which change will cause the equilibrium to shift to the right?
(A) Removal of N2(g). (B) Addition of He(g). (C) Decrease in container volume. (D) None of these.

46. A sample of matter that has an indefinite shape and an indefinite volume is classified as a 

a. solid.  b. liquid.  c. gas.  d. cluster.
47. Determine the charge on the perchlorate ion in the compound Al(ClO4)3.

a. – 4   b. +3    c. -1  d. +5
48. The products formed by the neutralization of HClO4 and Ba(OH)2 are 

a. H2O(l) and BaCl2(aq).    b. H2O(1) Ba(ClO4)2(s).

c. H2O(1) and Ba(ClO4)2(aq).   d. BaO(s), Cl2(g), and H2O(l).
49. Which one of the following is not a common property of gases?

a. low destiny   b. high compressibility  c. exerts pressure uniformly

d. high melting points
50. A buffer solution is prepared by dissolving 0.3 mol of NaC2H3O2 and 0.6 mol of HC2H3O2 in water. Which substance will show a obvious decrease in concentration when a strong base is added?
a. Na+  b. C2H3O2-  c. HC2H3O2  d. H3O+
