BIG TIME MC PRACTICE!!


	Compound
	Molar Mass (grams)

	NaCl
	58.4

	MgCl2
	95.2

	LiCl
	42.4

	BeCl2
	79.9



1.  According to the information in the table above, a 10.0 gram sample of which of the following has the greatest mass of chlorine?

a) NaCl  b) MgCl2  c) LiCl  d) BeCl2


2.   According to the information in the table above, a 10.0 gram sample of which of the following has the smallest mass of chlorine?

a) NaCl  b) MgCl2  c) LiCl  d) BeCl2


	Compound
	Molar mass (g) 

	Na2S
	78.1 

	MgS
	58.4 

	K2S
	110.3 

	CaS
	72.2 


3.  According to the information in the table above, a 1.00 g sample of which of the following contains the least mass of sulfur? A) Na2S B) MgS C) K2S D) CaS 
4.  According to the information in the table above, a 1.00 g sample of which of the following contains the greatest mass of sulfur? A) Na2S B) MgS C) K2S D) CaS
	Compound
	Molar mass (g) 

	MgO
	40.3 

	MgS
	58.4 

	MgCl2
	95.2 

	MgF2
	61.3 


5.  According to the information in the table above, a 1.00 g sample of which of the following contains the least mass of magnesium? A) MgO B) MgS C) MgCl2 D) MgF2 
6.  According to the information in the table above, a 1.00 g sample of which of the following contains the greatest mass of magnesium? A) MgO B) MgS C) MgCl2 D) MgF2  




 7.  Which of the following could be the identity of a chemical with the properties listed:
· Melting point between 500oC and 700oC
· Does not conduct electricity as a solid
· Solutions of the chemical dissolved in water conduct electricity 
a) CH4	b) Mg	c) LiCl	  d) H2S


8. Which of the following could be the identity of a chemical with the properties listed:
· Melting point between 500oC and 700oC
· Conducts electricity as a solid
· Can be oxidized
a) CH4	b) Mg	c) LiCl	  d) H2S

9. Which of the following could be the identity of a chemical with the properties listed:
· Melting point between -200oC and 0oC
· Does not conduct electricity as a solid
· Solutions of the chemical dissolved in water conduct electricity 
a) CH4	b) Mg	c) LiCl	  d) H2S

10. Which of the following could be the identity of a chemical with the properties listed:
· Melting point between -200oC and 0oC
· Does not conduct electricity as a solid
· Solutions of the chemical dissolved in water do not conduct electricity 
a) CH4	b) Mg	c) LiCl	  d) H2S


11.  Which of the following correctly identifies which has the higher first-ionization energy, F
or Ne, and supplies the best justification?

A) F, because of its high electronegativity
B) F, because it forms ions with a -1 charge
C) Ne, because of its completely filled valence
shell 
D)Ne, because of its higher effective nuclear
charge 







12. Which of the following correctly identifies which has the lower first-ionization energy, F
or Ne, and supplies the best justification?

A) F, because of its high electronegativity
B) F, because of its lower effective nuclear
charge 
C) Ne, because of its completely filled valence
shell 
D)Ne, because of its higher effective nuclear
charge 

13. Which of the following correctly identifies which has the lower first-ionization energy, Li
or Be, and supplies the best justification?

(A) Li, because of its lower electronegativity
(B) Li, because of its lower effective nuclear
charge 
(C) Be, because of its completely filled subshell 
(D)Be, because of its higher effective nuclear
charge 

14. Which of the following correctly identifies which has the higher first-ionization energy, Li
or Be, and supplies the best justification?

(A) Li, because of its lower electronegativity
(B) Li, because of its lower effective nuclear
charge 
(C) Be, because of its completely filled 2s subshell 
(D)Be, because of its higher effective nuclear
charge 

15. NH4HS(s)   NH3(g)  +  H2S(g)  HRXN > 0
A sealed rigid vessel contains NH4HS(s)  in equilibrium with NH3(g) and H2S(g)as represented by the equation above. Which of the following changes will increase the amount of NH4HS(s) in the vessel?
(A) Removing a small amount of NH3(g)  
(B) Removing a small amount of H2S(g)
(C) Adding He gas to the vessel 
(D) Lowering the temperature

16. NH4HS(s)   NH3(g)  +  H2S(g)  HRXN > 0
A sealed rigid vessel contains NH4HS(s)  in equilibrium with NH3(g) and H2S(g)as represented by the equation above. Which of the following changes will decrease the amount of NH4HS(s) in the vessel?
(A) Removing a small amount of NH3(g)  
(B) Adding a small amount of H2S(g)
(C) Adding He gas to the vessel 
(D) Lowering the temperature

17. NH4HS(s)   NH3(g)  +  H2S(g)  HRXN > 0
A sealed vessel contains NH4HS(s)  in equilibrium with NH3(g) and H2S(g)as represented by the equation above. Which of the following changes will increase the amount of NH4HS(s) in the vessel?
(A) Removing a small amount of NH3(g)  
(B) Decreasing the vessel’s volume
(C) Adding He gas to the vessel 
(D) Increasing the temperature





18. NH4HS(s)   NH3(g)  +  H2S(g)  HRXN > 0
A sealed vessel contains NH4HS(s)  in equilibrium with NH3(g) and H2S(g)as represented by the equation above. Which of the following changes will increase the amount of NH3(g) in the vessel?
(A) Adding a small amount of H2S(g)  
(B) Decreasing the vessel’s volume
(C) Adding NH4HS(s) to the vessel 
(D) Increasing the temperature

19. Which of the following best helps to explain
why the value of ΔH° for the dissolving of KI
in water is positive?
(A)KI(s)is insoluble in water.
(B)KI(s)dissolves in water to form KI(aq) particles.
(C) K+ ions have very strong ion-ion interactions with I- ions in the crystal lattice. 
(D) K+ ions have very strong ion-dipole interactions with water molecules in the solution. 

20. Which of the following best helps to explain
why the value of ΔH° for the dissolving of LiCl
in water is negative?
(A)LiCl(s)is insoluble in water.
(B)LiCl(s)dissolves in water to form LiCl(aq) particles.
(C) Li+ ions have very strong ion-ion interactions with Cl- ions in the crystal lattice. 
(D) Li+ ions have very strong ion-dipole interactions with water molecules in the solution. 

21. Under which of the following conditions of 
temperature and pressure will a gas be expected to behave most like an ideal gas? 
(A) low temperature, low pressure 
(B) low temperature, high pressure
(C) high temperature, low pressure
(D) high temperature, high pressure

22.  Under which of the following conditions of temperature and pressure will N2 gas be expected to behave most like an ideal gas? 
a) 75 K and 2.0 atm 	b) 750 K and 0.20 atm 
c) 75 K and 0.20 atm 	d) 750 K and 2.0 atm 

23.  Under which of the following conditions of temperature and pressure will Ne gas be expected to behave most like an ideal gas? 
a) 50 K and 2.0 atm 	b) 750 K and 0.20 atm 
c) 50 K and 0.20 atm 	d) 750 K and 2.0 atm 

24.  Under which of the following conditions of temperature and pressure will He gas be expected to behave most like an ideal gas? 
a) 100 K and 2.0 atm 	b) 500 K and 0.20 atm 
c) 100 K and 0.20 atm 	d) 500 K and 2.0 atm 

25.  Under which of the following conditions of temperature and pressure will He gas be expected to behave most like an ideal gas? 
a) 100 K and 0.50 atm 	b) 500 K and 0.20 atm 
c) 100 K and 2.0 atm 	d) 500 K and 0.50 atm 

26.  M+ is an unknown metal cation with a +1 charge. A student dissolves the chloride of the unkown metal, MCl, in enough water to make 100.0 mL of solution. The student then mixes the solution with excess AgNO3 solution, causing AgCl to precipitate. The student collects the precipitate by filtration, dries it, and records the data shown below (The molar mass of AgCl is 143 g/mol.) 
· Mass of unknown chloride, MCl 		0.74 g 
· Mass of filter paper 			0.80 g 
· Mass of filter paper plus AgCl precipitate 	2.23 g 

27.  What is the identity of the metal chloride? 
a) NaCl b) KCl c) CuCl d) LiCl 

28.  M+ is an unknown metal cation with a +1 charge. A student dissolves the chloride of the unkown metal, MCl, in enough water to make 100.0 mL of solution. The student then mixes the solution with excess AgNO3 solution, causing AgCl to precipitate. The student collects the precipitate by filtration, dries it, and records the data shown below (The molar mass of AgCl is 143 g/mol.) 

· Mass of unknown chloride, MCl 		0.58 g 
· Mass of filter paper			0.80 g 
· Mass of filter paper plus AgCl precipitate 	2.23 g 

What is the identity of the metal chloride? a) NaCl b) KCl c) CuCl d) LiCl

29.  M+ is an unknown metal cation with a +1 charge. A student dissolves the chloride of the unkown metal, MCl, in enough water to make 100.0 mL of solution. The student then mixes the solution with excess AgNO3 solution, causing AgCl to precipitate. The student collects the precipitate by filtration, dries it, and records the data shown below (The molar mass of AgCl is 143 g/mol.) 
 
· Mass of unknown chloride, MCl 		0.42 g 
· Mass of filter paper 			0.80 g 
· Mass of filter paper plus AgCl precipitate 	2.23 g 

What is the identity of the metal chloride? 
a) NaCl b) KCl c) CuCl d) LiCl 

30.  M+ is an unknown metal cation with a +1 charge. A student dissolves the chloride of the unkown metal, MCl, in enough water to make 100.0 mL of solution. The student then mixes the solution with excess AgNO3 solution, causing AgCl to precipitate. The student collects the precipitate by filtration, dries it, and records the data shown below (The molar mass of AgCl is 143 g/mol.) 

· Mass of unknown chloride, MCl 		0.99 g 
· Mass of filter paper 			0.80 g 
· Mass of filter paper plus AgCl precipitate 	2.23 g 

What is the identity of the metal chloride? 
a) NaCl b) KCl c) CuCl d) LiCl 

31.  M2+ is an unknown metal cation with a +2 charge. A student dissolves the chloride of the unkown metal, MCl2, in enough water to make 100.0 mL of solution. The student then mixes the solution with excess Pb(NO3)2 solution, causing PbCl2 to precipitate. The student collects the precipitate by filtration, dries it, and records the data shown below (The molar mass of PbCl2 is 278 g/mol.) 

· Mass of unknown chloride, MCl2 		0.95 g 
· Mass of filter paper 			0.80 g 
· Mass of filter paper plus PbCl2 precipitate 	3.58 g 

What is the identity of the metal chloride? 
a) MgCl2 b) CaCl2 c) SrCl2 d) FeCl2 


32.  M2+ is an unknown metal cation with a +2 charge. A student dissolves the chloride of the unkown metal, MCl2, in enough water to make 100.0 mL of solution. The student then mixes the solution with excess Pb(NO3)2 solution, causing PbCl2 to precipitate. The student collects the precipitate by filtration, dries it, and records the data shown below (The molar mass of PbCl2 is 278 g/mol.) 

· Mass of unknown chloride, MCl2 		1.11 g 
· Mass of filter paper 			0.80 g 
· Mass of filter paper plus PbCl2 precipitate 	3.58 g 

What is the identity of the metal chloride? 
a) MgCl2 b) CaCl2 c) SrCl2 d) FeCl2 


33.  M2+ is an unknown metal cation with a +2 charge. A student dissolves the chloride of the unkown metal, MCl2, in enough water to make 100.0 mL of solution. The student then mixes the solution with excess Pb(NO3)2 solution, causing PbCl2 to precipitate. The student collects the precipitate by filtration, dries it, and records the data shown below (The molar mass of PbCl2 is 278 g/mol.) 

· Mass of unknown chloride, MCl2 1.59 g 
· Mass of filter paper 0.80 g 
· Mass of filter paper plus PbCl2 precipitate 3.58 g 

What is the identity of the metal chloride? 
a) MgCl2 b) CaCl2 c) SrCl2 d) FeCl2 




34. M2+ is an unknown metal cation with a +2 charge. A student dissolves the chloride of the unkown metal, MCl2, in enough water to make 100.0 mL of solution. The student then mixes the solution with excess Pb(NO3)2 solution, causing PbCl2 to precipitate. The student collects the precipitate by filtration, dries it, and records the data shown below (The molar mass of PbCl2 is 278 g/mol.) 

· Mass of unknown chloride, MCl2 1.27 g 
· Mass of filter paper 0.80 g 
· Mass of filter paper plus PbCl2 precipitate 3.58 g 

What is the identity of the metal chloride? 
a) MgCl2 b) CaCl2 c) SrCl2 d) FeCl2 



 8H+ + Cr2O72- + 3 NO21- --> 2 Cr3+ + 3 NO31- + 4 H2O 

35.  In the reaction represented above, the number of Cr2O72- ions that react must be equal to which of the following? 
a) one-third the number of nitrite ions reacting 
b) 8 times the number of hydrogen ions reacting 
c) twice the number of chromium (III) ions produced 
d) one-half the number of water molecules produced 
 

8H+ + Cr2O72- + 3 NO21- --> 2 Cr3+ + 3 NO31- + 4 H2O 

36.  In the reaction represented above, the number of Cr2O72- ions that react must be equal to which of the following? 
a) three times the number of nitrite ions reacting 
b) one-eighth times the number of hydrogen ions reacting 
c) twice the number of chromium (III) ions produced 
d) one-half the number of water molecules produced 
 

8H+ + Cr2O72- + 3 NO21- --> 2 Cr3+ + 3 NO31- + 4 H2O 

37.  In the reaction represented above, the number of Cr2O72- ions that react must be equal to which of the following? 
a) three times the number of nitrite ions reacting 
b) eight times the number of hydrogen ions reacting 
c) one-half the number of chromium (III) ions produced 
d) one-half the number of water molecules produced 
 


8H+ + Cr2O72- + 3 NO21- --> 2 Cr3+ + 3 NO31- + 4 H2O 

38.  In the reaction represented above, the number of Cr2O72- ions that react must be equal to which of the following? 
a) three times the number of nitrite ions reacting 
b) one-fourth times the number of hydrogen ions reacting 
c) twice the number of chromium (III) ions produced 
d) one-fourth the number of water molecules produced


2 MnO41- + 16 H+ + 5 C2O42-  10 CO2(g) + 2 Mn2+(aq) + 8 H2O(l) 

39. In a titration experiment, C2O42-  reacts MnO4-  with as represented by the equation above.  The dark purple KMnO4 solution is added from a buret to an acidified colorless solution in an Erlenmeyer flask.   

40. At some point in the experiment, the rate of appearance of Mn2+ ions was 1.0 x 10-4M/s.  What was the rate of disappearance of C2O42-? 
a) 4.0 x 10-4M/s 	b) 4.0 x 10-5M/s 
c) 2.5 x 10-4M/s 	d) 2.5 x 10-5M/s 
 
41.At some point in the experiment, the rate of appearance of CO2 was 1.0 x 10-4M/s.  What was the rate of disappearance of C2O42-? 
a) 2.0 x 10-4M/s 	b) 2.0 x 10-5M/s 
c) 5.0 x 10-4M/s 	d) 5.0 x 10-5M/s 
 
42.   At some point in the experiment, the rate of appearance of CO2 was 1.0 x 10-4M/s.  What was the rate of disappearance of MnO41-? 
a) 2.0 x 10-4M/s 	b) 2.0 x 10-5M/s 
c) 5.0 x 10-4M/s 	d) 5.0 x 10-5M/s 
 
43.   At some point in the experiment, the rate of disappearance of C2O42- was 1.0 x 10-4M/s.  What was the rate of disappearance of MnO41-? 
a) 4.0 x 10-4M/s 	b) 4.0 x 10-5M/s 
c) 2.5 x 10-4M/s 	d) 2.5 x 10-5M/s 
 

44. Which element is being oxidized, and what is the change in oxidation number? 
a) manganese: from +7 to +2  
b) manganese: from -1 to +2
c) carbon:  from -2 to 0        
d) carbon from +3 to +4 
 


45.  Which element is being reduced, and what is the change in oxidation number? 
a) manganese: from +7 to +2  b) manganese: from -1 to +2  c) carbon:  from -2 to 0        d) carbon from +3 to +4 
 
46. Which of the following best describes what happens to the pH and the of the system as the reaction proceeds, and the reason for the change: 
a) The pH remains constant because nothing in the reaction affects pH. 
b) The pH decreases because an acidic ion, Mn2+, is produced. 
c) The pH increases because hydrogen ions are consumed. 
d) The pH decreases because hydrogen ions are consumed. 


       C5H12  + 8 O2   5 CO2   +   6 H2O 
47.  Pentane combusts according to the reaction above.  5.0 mol C5H12 of and 24 mol O2 of are added to a previously evacuated vessel where they react.  After one reactant is completely consumed, how many moles of water have been produced? 
a) 5.0 mol    b) 8 .0 mol    c) 18 mol      d) 30 mol 
 
       C5H12  + 8 O2     5 CO2   +   6 H2O 
48.  Pentane combusts according to the reaction above.  5.0 mol C5H12 of and 32 mol O2 of are added to a previously evacuated vessel where they react.  After one reactant is completely consumed, how many moles of water have been produced? 
a) 5.0 mol     b) 8 .0 mol      c) 24 mol     d) 30 mol 

 



       C5H12  + 8 O2     5 CO2   +   6 H2O 
49.  Pentane combusts according to the reaction above.  5.0 mol C5H12 of and 16 mol O2 of are added to a previously evacuated vessel where they react.  After one reactant is completely consumed, how many moles of water have been produced? 
a) 5.0 mol     b) 12 mol     c) 18 mol       d) 30 mol 
 
       C5H12  + 8 O2      5 CO2   +   6 H2O 
50..  Pentane combusts according to the reaction above.  5.0 mol C5H12 of and 24 mol O2 of are added to a previously evacuated vessel where they react.  After one reactant is completely consumed, how many moles of CO2 have been produced? 
a) 5.0 mol      b) 8 .0 mol     c) 15 mol       d) 25 mol 
 





 C5H12  + 8 O2      5 CO2   +   6 H2O 
51.  Pentane combusts according to the reaction above.  5.0 mol C5H12 of and 32 mol O2 of are added to a previously evacuated vessel where they react.  After one reactant is completely consumed, how many moles of CO2 have been produced? 
a) 5.0 mol      b) 8 .0 mol     c) 20 mol       d) 25 mol 
 
C5H12  + 8 O2     5 CO2   +   6 H2O 
52.  Pentane combusts according to the reaction above.  5.0 mol C5H12 of and 16 mol O2 of are added to a previously evacuated vessel where they react.  After one reactant is completely consumed, how many moles of CO2 have been produced? 
a) 5.0 mol      b) 8 .0 mol      c) 10 mol       d) 25 mol 

53.  Solid Mg(NO3)2 is added to distilled water to produce a solution in which the concentration of nitrate, [NO31-] is 0.020 M.  What is the concentration of magnesium ion, [Mg2+], in this solution? 
a) 0.010 M  b) 0.020 M   c) 0.040 M   d) 0.10 M 
 
54.  Solid Mg(NO3)2 is added to distilled water to produce a solution in which the concentration of nitrate, [NO31-] is 0.20 M.  What is the concentration of magnesium ion, [Mg2+], in this solution? 
a) 0.10 M  b) 0.20 M   c) 0.40 M   d) 0.010 M 
 
55.  Solid Mg(NO3)2 is added to distilled water to produce a solution in which the concentration of nitrate, [NO31-] is 0.100 M.  What is the concentration of magnesium ion, [Mg2+], in this solution? 
a) 0.10 M  b) 0.20 M   c) 0.050 M   d) 0.010 M 
 
56.  Solid Co(NO3)3 is added to distilled water to produce a solution in which the concentration of nitrate, [NO31-] is 0.100 M.  What is the concentration of cobalt ion, [Co3+], in this solution? 
a) 0.010 M  b) 0.033 M   c) 0.066 M   d) 0.10 M 
 

57.  Solid Co(NO3)3 is added to distilled water to produce a solution in which the concentration of nitrate, [NO31-] is 0.200 M.  What is the concentration of cobalt ion, [Co3+], in this solution? 
a) 0.010 M  b) 0.033 M   c) 0.066 M      d) 0.10 M 


58.  In 1.00 mol of copper(II) sulfate pentahydrate, 
CuSO4●5 H2O, there are 
a) 4 x 6.02 x 1023 sulfur atoms    
b) 5 x 6.02 x 1023 hydrogen atoms    
c) 4 x 6.02 x 1023 oxygen atoms    
d) 10.0 mol of H atoms     
 

59.  In 1.00 mol of nickel(II) sulfate hexahydrate, 
NiSO4 ● 6 H2O, there are 
a) 4 x 6.02 x 1023 sulfur atoms    
b) 6 x 6.02 x 1023 hydrogen atoms    
c) 10 x 6.02 x 1023 oxygen atoms    
d) 6 mol of H atoms     
 
60.  In 1.00 mol of lithium chromate pentahydrate, 
 Li2CrO4 ● 5 H2O, there are  
a) 2 x 6.02 x 1023 lithium atoms    
b) 5 x 6.02 x 1023 hydrogen atoms    
c) 5 x 6.02 x 1023 oxygen atoms    
d) 5 mol of H atoms     
 
61.  In 1.00 mol of magnesium sulfate heptahydrate, 
 MgSO4 ●7H2O  , there are  
a) 2 x 6.02 x 1023 magnesium atoms    
b) 7 x 6.02 x 1023 hydrogen atoms    
c) 11 x 6.02 x 1023 oxygen atoms    
d) 7 mol of H atoms     


62.  To determine the percentage of water in a hydrated salt, a student heated a 2.456 g sample of the salt for 20 minutes.  The sample weighed 2.024 g after cooling.  The sample was heated for another 10 minutes, and weighed 1.999 g after being cooled to room temperature.  The sample was heated for another 10 minutes, and weighed 1.992 g after being cooled to room temperature.  What should the student do next?

a) Use the smallest mass value to calculate the percentage of water in the hydrated salt 
b) Reheat the sample for ten minutes and weigh it again while it is hot; repeat until a constant mass is obtained. 
c) Reheat the sample for ten minutes and weigh it again after cooling; repeat until a constant mass is obtained. 
d) Use the average mass of the two weighings to calculate the percentage of water in the hydrated salt. 


63.  What is the maximum number of moles of Al2O3 that can be produced by the reaction of 0.60 mol Al with 0.3 mol O2? 
a) 0.10    b) 0.20    c) 0.30    d) 0.40 
 
64.  What is the maximum number of moles of Al2O3 that can be produced by the reaction of 0.40 mol Al with 0.15 mol O2? 
a) 0.10    b) 0.20    c) 0.30    d) 0.40 
 
65.  What is the maximum number of moles of Al2O3 that can be produced by the reaction of 0.20 mol Al with 0.3 mol O2? 
a) 0.10    b) 0.20    c) 0.30    d) 0.40 

….C5H12(l)  +    ….O2(g)  ….H2O(g)     +  ….CO2(g) 
66.  When the equation for the reaction represented above is balanced and all coefficients are reduced to the lowest whole-number terms, the coefficient for O2 is
a) 5     b) 6    c) 7      d) 8 
 
….C7H16(l)  +    ….O2(g)  ….H2O(g)     +  ….CO2(g) 
67.  When the equation for the reaction represented above is balanced and all coefficients are reduced to the lowest whole-number terms, the coefficient for O2 is
a) 9     b) 10    c) 11      d) 12 



2 KClO3(s)   2 KCl(s)   +  3 O2(g) 
68  What is the percentage yield of O2 if 24.6 g of KClO3 (molar mass 123 g) is decomposed to produced 3.2 g of O2 (molar mass 32 g) according to the equation above?   A) 100%   b) 67%   c) 50%   d) 33%    
 
2 KClO3(s)  2 KCl(s)   +  3 O2(g) 
69.  What is the percentage yield of O2 if 61.5 g of KClO3 (molar mass 123 g) is decomposed to produced  24 g of O2 (molar mass 32 g) according to the equation above?   A) 100%   b) 67%   c) 50%   d) 33%    
 



2 KClO3(s)     2 KCl(s)   +  3 O2(g) 
70.  What is the percentage yield of O2 if 61.5 g of KClO3 (molar mass 123 g) is decomposed to produced  16 g of O2 (molar mass 32 g) according to the equation above?   A) 100%   b) 67%   c) 50%   d) 33%   

I2  +  H2        2 HI 
71.  In the reaction represented above, what mass of HI is produced by the reaction of 2.0 x 1023 molecules H2 with excess I2? 
a) 94 g       b)  85 g          c) 64 g       d) 43 g

72.  What is the empirical formula of an oxide of sulfur if the compound contains 16 g of sulfur for every 24 g of oxygen? 
a) SO         b) SO2       c) SO3          d) S2O3

73.  A student prepares a solution by dissolving 90.0 g glucose (molar mass 180.2 g mol-1) in enough water to make 0.250 L solution.  The molarity of the solution should be reported as  
a) 2.00 M   b) 2.000 M    c) 8.00 M   d) 8.000 M 
 
74.  A student prepares a solution by dissolving 45.0 g glucose (molar mass 180.2 g mol-1) in enough water to make 0.250 L solution.  The molarity of the solution should be reported as  
a) 1.00 M   b) 1.000 M    c) 16.00 M   d) 16.00 M 
 
75.  A student prepares a solution by dissolving 45.00 g glucose (molar mass 180.2 g mol-1) in enough water to make 0.5000 L solution.  The molarity of the solution should be reported as  
a) 0.500 M   b) 0.5000 M    c) 1.00 M   d) 1.000 M 



2 MnO4- (aq)  +  5 C2O42- (aq)  +  16 H+ (aq)  
                    
                            2 Mn2+ (aq)  +  10 CO2 (g)  +  8 H2O(l)

76.  Permanganate and oxalate ions react in an acidified solution according to the balanced equation above.  How many moles Mn2+(g) are produced when 20. mL of acidified 0.20 M KMnO4 solution are added to 50. mL of 0.10 M Na2C2O4? 
a) 0.0020 mol        b) 0.0040 mol    c) 0.0090 mol       
d) 0.010 mol 
 





2 MnO4- (aq)  +  5 C2O42- (aq)  +  16 H+ (aq)  
                     2 Mn2+ (aq)  +  10 CO2 (g)  +  8 H2O(l)



77.  Permanganate and oxalate ions react in an acidified solution according to the balanced equation above.  How many moles Mn2+(g) are produced when 40. mL of acidified 0.20 M KMnO4 solution are added to 50. mL of 0.10 M Na2C2O4? 
a) 0.0020 mol        b) 0.0040 mol    c) 0.0080 mol       
d) 0.010 mol 
 
2 MnO4- (aq)  +  5 C2O42- (aq)  +  16 H+ (aq)  
                     2 Mn2+ (aq)  +  10 CO2 (g)  +  8 H2O(l)
 
78.  Permanganate and oxalate ions react in an acidified solution according to the balanced equation above.  How many moles Mn2+(g) are produced when 40. mL of acidified 0.20 M KMnO4 solution are added to 100. mL of 0.10 M Na2C2O4? 
a) 0.0020 mol        b) 0.0040 mol    c) 0.010 mol       
d) 0.020 mol 
 
2 MnO4- (aq)  +  5 C2O42- (aq)  +  16 H+ (aq)  
                     2 Mn2+ (aq)  +  10 CO2 (g)  +  8 H2O(l)

79.  Permanganate and oxalate ions react in an acidified solution according to the balanced equation above.  How many moles CO2(g) are produced when 40. mL of acidified 0.20 M KMnO4 solution are added to 100. mL of 0.10 M Na2C2O4? 
a) 0.0020 mol        b) 0.0040 mol    c) 0.010 mol       
d) 0.020 mol 


80.  If 100. mL of 1.0 M NaOH is diluted with distilled water to a volume of 2.0 L, the concentration of the resulting solution is 
a) 0.025 M     b) 0.050  M   c) 0.10 M  d) 20. M 
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81.  The volume of a sample of air in a cylinder with a movable piston is 2.0 L at a temperature T1 as shown in the diagram above.  The volume increases to 5.0 L as the gas is heated to T2 while holding  the pressure constant.  What effect do the volume and temperature changes have on the average kinetic energy of the molecules in the sample?  
a) The average kinetic energy increases 
b) the average kinetic energy decreases   
c)  the average kinetic energy stays the same   
d) It cannot be determined how the kinetic energy is affected without knowing T1 and T2.

[image: ]








82.  The volume of a sample of air in a cylinder with a movable piston is 5.0 L at a temperature T1 as shown in the diagram above.  The volume decreases to 2.0 L as the gas is cooled to T2 while holding the pressure constant.  What effect do the volume and temperature changes have on the average kinetic energy of the molecules in the sample?  
a) The average kinetic energy increases 
b) the average kinetic energy decreases   
c) the average kinetic energy stays the same   
d) It cannot be determined how the kinetic energy is affected without knowing T1 and T2.
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83.  The volume of a sample of air in a cylinder with a movable piston is 5.0 L at a temperature T1 as shown in the diagram above.  The volume decreases to 2.0 L as the gas is cooled to T2 while holding the pressure constant.  What is the ratio T1/T2?  
a) 0.40 	      b) 2.5       c)  10   
d) It cannot be determined without knowing the initial pressure.
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 84.  The volume of a sample of air in a cylinder with a movable piston is 2.0 L at a temperature T1 as shown in the diagram above.  The volume increases to 5.0 L as the gas is heated to T2 while holding  the pressure constant.  What is the ratio T1/T2?  
a) 0.40           b) 2.5         c)  10   
d) It cannot be determined without knowing the initial pressure.
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85.  The volume of a sample of air in a cylinder with a movable piston is 5.0 L at a temperature T1 as shown in the diagram above.  The volume decreases to 2.0 L as the gas is cooled to T2 while holding the pressure constant.  What is the ratio T2/T1?  
a) 0.40        b) 2.5       c)  10   
d) It cannot be determined without knowing the initial pressure.
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86.  The volume of a sample of air in a cylinder with a movable piston is 2.0 L at a temperature T1 as shown in the diagram above.  The volume increases to 5.0 L as the gas is heated to T2 while holding  the pressure constant.  What is the ratio T2/T1?  
A) 0.40 b) 2.5   c)  10   
d) It cannot be determined without knowing the initial pressure.
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87.  The volume of a sample of air in a cylinder with a movable piston is 5.0 L at a pressure P1 as shown in the diagram above.  The volume decreases to 2.0 L as the temperature is held constant.  The air is now at P2.  What is the ratio P2/P1?  
a) 0.40   b) 2.5   c)  10   
d) It cannot be determined without knowing the initial temperature.
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88.  The volume of a sample of air in a cylinder with a movable piston is 2.0 L at a pressure P1 as shown in the diagram above.  The volume increases to 5.0 L as the temperature is held constant.  The air is now at P2.  What is the ratio P2/P1?  
a) 0.40   b) 2.5   c)  10  d) It cannot be determined without knowing the initial temperature. 
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89.  The volume of a sample of air in a cylinder with a movable piston is 5.0 L at a pressure P1 as shown in the diagram above.  The volume decreases to 2.0 L as the temperature is held constant.  The air is now at P2.  What is the ratio P1/P2? 
[image: ] a) 0.40   b) 2.5   c)  10   d) It cannot be determined without knowing the initial temperature. 





90.  The volume of a sample of air in a cylinder with a movable piston is 2.0 L at a pressure P1 as shown in the diagram above.  The volume increases to 5.0 L as the temperature is held constant.  The air is now at P2.  What is the ratio P1/P2? 
 a) 0.40   b) 2.5   c)  10   d) It cannot be determined without knowing the initial temperature. 















The table below contains information about samples of equal numbers of moles of four different gases all at the same temperature in four identical rigid containers numbered 1 through 4. 
	Container 
	Gas 
	Pressure 
(atm) 
	Mass of sample 
(g) 

	1 
	He 
	3.00 
	? 

	2 
	Ne 
	3.00 
	? 

	3 
	? 
	3.00 
	28 

	4 
	C6H6 
	2.98 
	78 


 
91.  On the basis of the data provided above, the gas in container 3 could be    a) H2  b) N2    c)  O2    d) C3H8 

92. Considering the gases in containers 1, 2, and 4, only, the average kinetic energy of the gas particles is 
a) greatest in container 1    b) greatest in container 2
c) greatest in container 4    d) the same in all containers 

93. Which is the best explanation for why the pressure of the gas in container 4 is lower than the other containers’ pressure? 
a) The mass of the container 4 molecules is largest, so the pressure is smaller 
b) C6H6 molecules have the largest volume of all the particles, which causes a decrease in the total measured pressure 
c) C6H6 molecules have the largest number of electrons of all the particles, which causes the pressure to be smaller. 
d) The C6H6 molecules move more slowly than the other particles, which causes a lower pressure in container 4. 
 

















The table below contains information about samples of equal numbers of moles of four different gases all at the same temperature in four identical rigid containers numbered 1 through 4. 
	Container 
	Gas 
	Pressure 
(atm) 
	Mass of sample 
(g) 

	1 
	He 
	3.00 
	? 

	2 
	Ne 
	3.00 
	? 

	3 
	? 
	3.00 
	2.0 

	4 
	C3H8 
	2.98 
	44 


 
94.  On the basis of the data provided above, the gas in container 3 could be    a) H2  b) N2    c)  O2    d) Ar 

95.   Considering the gases in containers 1, 2, and 4, only, the average kinetic energy of the gas particles is 
a) smallest in container 1    b) smallest in container 2
c) smallest in container 4    d) the same in all containers 

96.   Why is the pressure of the gas in container 4 lower than the other containers? 
a) The mass of the container 4 molecules is largest, so the pressure is smaller 
b) C3H8 molecules have the largest volume of all the particles, which causes a decrease in the total measured pressure 
c) C3H8 molecules have the largest number of electrons of all the particles, which causes the pressure to be smaller. 
d) The C3H8 molecules move more slowly than the other particles, which causes a lower pressure in container 4. 


The table below contains information about samples of equal numbers of moles of four different gases all at the same temperature in four identical rigid containers numbered 1 through 4. 
	Container 
	Gas 
	Pressure 
(atm) 
	Mass of sample 
(g) 

	1 
	He 
	3.00 
	? 

	2 
	Ne 
	3.00 
	? 

	3 
	? 
	3.00 
	38 

	4 
	SO3 
	2.98 
	80. 


 
97.   On the basis of the data provided above, the gas in container 3 could be    a) H2  b) O2    c)F2    d) Kr 


98.   Considering the gases in containers 1, 2, and 4, only, the speed of the gas particles is 
a) smallest in container 1   b) smallest in container 2
c) smallest in container 4   d) the same in all containers 

99.   Why is the pressure of the gas in container 4 lower than the other containers? 
a) The mass of the container 4 molecules is largest, so the pressure is smaller 
b) SO3 molecules have the largest volume of all the particles, which causes a decrease in the total measured pressure 
c) SO3 molecules have the largest number of electrons of all the particles, which causes the pressure to be smaller. 
d) The SO3 molecules move more slowly than the other particles, which causes a lower pressure in container 4. 



[image: ]
100.   In which flask do the molecules have the greatest average speed?   
101.   Which flask has the smallest number of moles of gas?  
102. Which flask contains the sample with the greatest density? 

[image: ]
103.   In which flask do the molecules have the slowest average speed?   
104.   Which flask has the largest number of moles of gas?       
105.   Which flask contains the sample with the smallest density?      









106.  A 3 L sample of N2(g) and a 1 L sample of Ar (g) each originally at 1 atm and 0 oC are combined in a 1 L tank.  If the temperature is held constant, what is the total pressure of the gases in the tank?
a) 1 atm    b) 2 atm     c) 3 atm     d) 4 atm

107.  A 0.5 L sample of N2(g) and a 2.0 L sample of Ar (g) each originally at 2 atm and 0 oC are combined in a 1 L tank.  If the temperature is held constant, what is the total pressure of the gases in the tank?
a) 2 atm    b) 2.5 atm     c) 4 atm     d) 5 atm

108.  A 1 L sample of N2(g) and a 2.0 L sample of Ar (g) each originally at 2 atm and 0 oC are combined in a 2 L tank.  If the temperature is held constant, what is the total pressure of the gases in the tank?
a) 1 atm    b) 2 atm     c) 3 atm     d) 4 atm



109.  A 2.46 g sample of an unknown hydrate of magnesium sulfate , MgSO4  · x H2O (s) , is heated until no water remains. The MgSO4  anhydrate (molar mass 120 g) that remains has a mass of 1.20 g. The value of x in the hydrate is:
a) 1.26        b) 2.0	c) 6.0	  d) 7.0

110.  When a 2.50 g sample of an unknown hydrate of copper sulfate,  CuSO4 · x H2O (s) , is heated, water (molar mass 18) is driven off.   The mass of the anhydrous CuSO4(s) (molar mass 160 g) that remains is 1.60 g.  The value of x in the hydrate is	
a) 0.90	        b) 1.8	  c)  5.0           d) 6.0

111.  When a 2.70 g sample of an unknown hydrate of FeCl3 · x H2O is heated, water (molar mass 18) is driven off.   The mass of the anhydrous FeCl3(s) (molar mass 162 g) that remains is 1.62 g.  The value of x in the hydrate is	
a) 1.08	          b) 1.0	   c)  5.0           d) 6.0















Questions 1 and 2 refer to rigid containers under the conditions given in the table below.
	Container
	A
	B
	C

	Gas
	Methane
	Ethane
	Butane

	Formula
	CH4
	C2H6
	C4H10

	Molar mass (g/mol)
	16
	30
	58

	Temperature (oC)
	327
	27
	27

	Pressure (atm)
	4
	4
	2



112. The average kinetic energy of the gas molecules is       
a) greatest in container A  
b) greatest in container B
c) greatest in container C    
d) the same in all three containers

113. The density of the gas is              
a) greatest in container A   
b) greatest in container B
c) greatest in container C    
d) the same in all three containers

Questions 1 and 2 refer to rigid containers under the conditions given in the table below.
	Container
	A
	B
	C

	Gas
	Methane
	Ethane
	Butane

	Formula
	CH4
	C2H6
	C4H10

	Molar mass (g/mol)
	16
	30
	58

	Temperature (oC)
	27
	27
	27

	Pressure (atm)
	8
	2
	2



114.  The average kinetic energy of the gas molecules is       
a) greatest in container A  
b) greatest in container B
c) greatest in container C    
d) the same in all three containers

115.  The density of the gas is              
a) greatest in container A   
b) greatest in container B
c) greatest in container C    
d) the same in all three containers





Ne  4 atm
Xe
Ar
2 L
2 L
2 L
1 L







116.  The figure above represents three sealed 2.0 L vessels, each containing a different inert gas at 298 K.  The pressure of Ne in the first vessel is 4.0 atm.  The ratio of the numbers of Ne, Xe, and Ar atoms in the vessels is 4:2:1, respectively.  After all the gasses are combined in a previously evacuated 1.0 L vessel, what is the total pressure of the gases at 298 K?
a) 3.5 atm      b) 4.0 atm     c) 14 atm      d) 18 atm
Ne  2 atm
Xe
Ar
2 L
2 L
2 L
1 L







117.  The figure above represents three sealed 2.0 L vessels, each containing a different inert gas at 298 K.  The pressure of Ne in the first vessel is 2.0 atm.  The ratio of the numbers of Ne, Xe, and Ar atoms in the vessels is 4:2:1, respectively.  After all the gasses are combined in a previously evacuated 1.0 L vessel, what is the total pressure of the gases at 298 K?
a) 3.5 atm      b) 4.0 atm      c) 7.0 atm      d) 14 atm
Ne  4 atm
Xe
Ar
2 L
2 L
2 L
4 L








118.  The figure above represents three sealed 2.0 L vessels, each containing a different inert gas at 298 K.  The pressure of Ne in the first vessel is 4.0 atm.  The ratio of the numbers of Ne, Xe, and Ar atoms in the vessels is 4:2:1, respectively.  After all the gasses are combined in a previously evacuated 4.0 L vessel, what is the total pressure of the gases at 298 K?
a) 3.5 atm      b) 4.0 atm     c) 7.0 atm      d) 14 atm
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119.  The experimental apparatus represented above is used to demonstrate the rates at which gases diffuse.  When the cotton balls are placed in the ends of a tube at the same time, the gases diffuse from each end and meet somewhere in between, where they react to form a white solid.  Which of the following combinations will produce a solid closest to the HX side of the tube?    
a) HCl and CH3NH2	
b) HCl and NH3	
c) HBr and CH3NH2	
d) HBr and NH3

120.  The experimental apparatus represented above is used to demonstrate the rates at which gases diffuse.  When the cotton balls are placed in the ends of a tube at the same time, the gases diffuse from each end and meet somewhere in between, where they react to form a white solid.  Which of the following combinations will produce a solid closest to the volatile base side of the tube?
a) HCl and CH3NH2	
b) HCl and NH3	
c) HBr and CH3NH2	
d) HBr and NH3


121.  When 2.5 L of Ar (g) and 5.0 L of H2(g), both at 0oC and 8.0 atm, are pumped into an evacuated 10. L rigid container, the final pressure in the container at 0oC is	    
a) 2.0 atm    b) 6.0 atm   c) 16 atm      d)  40. atm

122.  When 2.0 L of Ar (g) and 5.0 L of H2(g), both at 0oC and 10.0 atm, are pumped into an evacuated 10. L rigid container, the final pressure in the container at 0oC is	    
a) 2.0 atm      b) 7.0 atm      c) 20. atm    d)  40. atm

123.  When 2.0 L of He(g) and 4.0 L of N2(g), both at 0oC and 2.0 atm, are pumped into an evactuated 4.0 L rigid container, the final pressure in the container at 0oC is 
a) 2.0 atm    b) 3.0 atm   c) 4.0 atm  d) 6.0 atm
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Random questions I created (not based necessarily on old test questions.) Correct answer is bolded.

1) Complete combustion of a hydrocarbon in excess oxygen produces twice the number of moles of carbon dioxide compared to the moles of water.  Which could be a molecular formula for the hydrocarbon?
a) C2H2     b) C2H4     c) C2H6     d) C4H8

2) Complete combustion of a hydrocarbon in excess oxygen produces one and a half times the number of moles of water compared to the moles of carbon dioxide.  Which could be a molecular formula for the hydrocarbon?
a) C2H2     b) C2H4     c) C2H6     d) C4H6

3) Complete combustion of a hydrocarbon in excess oxygen produces 1.25 times the number of moles of water compared to the moles of carbon dioxide.  Which could be a molecular formula for the hydrocarbon?
a) C2H2     b) C2H4     c) C3H8     d) C4H10

4) Complete combustion of a hydrocarbon in excess oxygen produces the same number of moles of water as the number of moles of carbon dioxide.  Which could be a molecular formula for the hydrocarbon?
a) C2H2     b) C2H4     c) C2H6     d) C3H8


	Hydrocarbon Vapor Pressure, psia at 4oC

	Butane
C4H10
	Iso-butane
C4H10
	Ethane
C2H6
	Hexane
C6H14
	Pentane
C5H12
	Iso-pentane
C5H12
	Propane
C3H8

	17
	31
	387
	1
	4
	6
	77



5) Which substance in the liquid phase has the weakest intermolecular forces?
a) Iso-butane C4H10	    b) butane C4H10	c) iso-pentane C5H12    d) pentane   C5H12
6) Which substance in the liquid phase has the weakest intermolecular forces?
a) ethane C2H6	    b) butane C4H10	c) propane C3H8    d) pentane   C5H12
7) Which substance in the liquid phase has the weakest intermolecular forces?
a) propane C3H8	    b) butane C4H10	c) iso-pentane C5H12    d) pentane   C5H12
8) Which substance in the liquid phase has the strongest intermolecular forces?
a) Iso-butane C4H10	    b) butane C4H10	c) iso-pentane C5H12    d) pentane   C5H12
9) Which substance in the liquid phase has the strongest intermolecular forces?
a) ethane C2H6	    b) butane C4H10	c) propane C3H8    d) pentane   C5H12

10) Which of the following would have the strongest attraction to water molecules?
a) Li+ 	b) Na+	c) Ag+	d) Cu1+
11)  Which of the following would have the strongest attraction to water molecules?
a) Mg2+ 	b) Ba2+  	c) Sr2+	d) Cu2+
12) Which of the following would have the weakest attraction to water molecules?
a) Mg2+ 	b) Ba2+	c) Sr2+	d) Cu2+

13) Which of the following would have the strongest attraction to water molecules?
a) Cl1- 	b) Br1-	c) I1-	d) F1-
14) Which of the following would have the weakest attraction to water molecules?
a) Cl1- 	b) Br1-	c) I1-	d) F1-
15) Which of the following would have the best ability to reduce other substances?
a) Cl1- 	b) H1+	c) I2	d) K
16) Which of the following would have the best ability to reduce other substances?
a) I1- 	b) H1+	c) Cl2	d) Li
17) Which of the following would have the best ability to oxidize other substances?
a) Cl1- 	b) H1+	c) I2	d) K
18) Which of the following would have the best ability to oxidize other substances?
a) I1- 	b) H1+	c) Cl2	d) Li
Some Hydrogen bonding pictures for making questions:










19) Can the circled two atoms hydrogen bond?  Why or why not?  (or as multiple choice:  which letter correctly shows two atoms that can exhibit hydrogen bonding with one another?)
a) 					b) 








c) 					d) 










20) Which of the following can increase the rate of a reaction between two gases?
a) increase the size of the reaction vessel        b) lower the temperature   c) remove some of the gas molecules            d) add a catalyst
21) Which of the following can increase the rate of a reaction between two gases?
a) decrease the size of the reaction vessel        b) lower the temperature   c) remove some of the gas molecules            d) add a chemical that reacts with one of the gases
22) Which of the following can increase the rate of a reaction between two gases?
a) increase the size of the reaction vessel        b) increase the temperature   c) remove some of the gas molecules            d) add a chemical that reacts with one of the gases
23) Which of the following can increase the rate of a reaction between a gas and a solid?
a) increase the size of the reaction vessel        b) decrease the temperature   c) remove some of the gas molecules            d) crush the solid into smaller pieces
24) Which of the following can increase the rate of a reaction between a gas and a solid?
a) decrease the size of the reaction vessel        b) decrease the temperature   c) remove some of the gas molecules            d) use a large single block of the solid

25) A chemist places 6.0 moles each of nitrogen, hydrogen, and ammonia gases into a 3.0 L reaction vessel at 430 oC. The equilibrium constant, Kc, at this temperature is 0.16  These react according to the equation:                          N2(g)  +  3 H2(g)    2 NH3 (g) What will happen to the number of moles of NH3 as the reaction approaches equilibrium?
a) Increase	b) decrease	c) remain the same
26) A chemist places 2.0 moles each of nitrogen and hydrogen, and 3.0 moles ammonia gases into a 3.0 L reaction vessel at 430 oC. The equilibrium constant, Kc, at this temperature is 0.16  These react according to the equation: N2(g)  +  3 H2(g)    2 NH3 (g) What will happen to the number of moles of NH3 as the reaction approaches equilibrium?
a) Increase	b) decrease	c) remain the same
27) A chemist places 3.0 moles each of nitrogen, hydrogen, and ammonia gases into a 3.0 L reaction vessel at 430 oC. The equilibrium constant, Kc, at this temperature is 0.16  These react according to the equation:                          N2(g)  +  3 H2(g)    2 NH3 (g) What will happen to the number of moles of NH3 as the reaction approaches equilibrium?
a) Increase	b) decrease	c) remain the same
28) A chemist places 5.0 moles each of nitrogen and hydrogen and 1 mole ammonia gases into a 5.0 L reaction vessel at 430 oC. The equilibrium constant, Kc, at this temperature is 0.16  These react according to the equation:                          N2(g)  +  3 H2(g)    2 NH3 (g) What will happen to the number of moles of NH3 as the reaction approaches equilibrium?
a) increase	b) decrease	c) remain the same
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