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· This is practice - Do NOT cheat yourself of finding out what you are capable of doing. Be sure you follow the testing conditions outlined below.
· DO NOT USE A CALCULATOR. AP Chem does not allow the use of a calculator for the MC part of the exam, so it is time to start practicing without one. You may use ONLY a periodic table.
· Work only for about 2 minutes per question. Time yourself. It is important that you practice working for speed.
1. The number of moles of NH3 molecules in 34.0 g of NH3
a. 1
b. 2

c. 3
d. 5
2. The number of moles in 3.01 × 1024 atoms of carbon atoms
a. 2
b. 3
c. 5

d. 8
3. The number of moles of S atoms in 6.02 × 1023 S8 molecules
a. 1
b. 2
c. 5
d. 8

4. Which of the following contain approximately 3.01 × 1023 particles
a. 32.0 g of oxygen molecules
b. 16.0 g of oxygen molecules

c. 4.0 g of helium atoms
d. 23 g of sodium atoms
5. Which of the following contain(s) the same number of atoms as 48.6 g of magnesium
a. 56 g of nitrogen molecules
b. 48.6 g of calcium atoms
c. 4 moles of magnesium atoms
d. 1.2 × 1024 atoms of carbon

6. All of the following quantities have a mass of 79.9 g EXCEPT
a. 1 mole of bromine atoms
b. 6.02 × 1023 bromine atoms
c. 3.01 × 1023 Br2 molecules
d. 0.5 mole of bromine atoms

7. Which of the following choices contains 0.5 mole of sodium ions?
a. 106 g sodium carbonate
b. 53 g of sodium carbonate
c. 26.5 g of sodium carbonate

d. 3.0 × 1023 g of sodium carbonate
8. The diagram above represents solid carbon dioxide, better known as dry ice. Which diagram below best represents Some of the dry ice after it sublimes into a gas?
9. If 1.5 × 1023 atoms of an unknown element have a mass of 12 g, what is the molar mass of the element closest to?
a. 3.0 g mol−1
b. 12 g mol−1
c. 24 g mol−1
d. 48 g mol−1

10. When the following chemical equation is balanced using the lowest possible whole numbers, what is the sum of the stoichiometric coefficients?
· ___SiCl4 + ___H2O → ___Si(OH)4 + ___HCl
a. 6
b. 8
c. 10

d. 20
11. When the following chemical equation is balanced using the lowest possible whole numbers, what is the sum of the stoichiometric coefficients?
___H3PO4 + ___ Mg(OH)2 → ___Mg3(PO4)2 + ___H2O
a. 4
b. 6
c. 11
d. 12

The next 3 questions refer to the following series of answer choices. They may be used once, more than once, or not at all.

(A) CH2
(B) C5H12
(C) CH4
(D) C2H6
12. Which represents the empirical formula for butene, which has the molecular formula C4H8?
13. Which represents the formula of a hydrocarbon which is 80% C by mass?
14. Which represents the formula in which there is 25% H by mass?
The following three questions refer to the cylinders and molecular models as well as the information below.

Hydrogen and oxygen react together to produce H2O. The number of molecules shown is relative to the number of moles present in each 1 liter cylinder, both of which are at the same temperature and pressure. The two gases are combined into a single cylinder, and sparked to produce water molecules. The reaction runs to completion. The amount of gas after the reaction is not shown.

15. The pressure in the cylinder after the reaction
a. will be twice the pressure of the oxygen cylinder.

b. the same as the hydrogen cylinder.

c. 1.5 times the pressure of the hydrogen cylinder.


d. less than either the hydrogen or oxygen cylinder.

16. Which of the following molecules best represent oxygen?
a. since both molecules are diatomic, both equally represent oxygen gas.
b. There is no way of knowing which model would best represent oxygen.
17. 
Which gases will be in the container after the reaction?
a. just H2O 

b. H2O and O2

c. H2O and H2

d. H2O, O2 , and H2

18. Which molecular diagram shown below represents a homogeneous mixture?
19. During the synthesis of a solid organic compound, the following data are collected / calculated.
	mass of filter paper
	1.6 g

	mass of filter paper and dry compound
	4.3 g

	theoretical yield of dry compound
	3.7 g


· Which shows the correct setup for the calculation of percentage yield?
a. 
[image: image57..pict] 

b. 
[image: image2]
c. 
[image: image3]
d. 
[image: image4]
20. 
The mass percent of calcium chloride is closest to?
a. 25% Ca and 75% Cl
b. 40% Ca and 71% Cl
c. 36% Ca and 64% Cl

d. 66% Ca and 33% Cl
21. A reaction between 246 g of C6H5NO2, (MM 123 g mol−1) and an excess of CH3Cl, (MM 50.5 g mol−1) in the presence of a catalyst yields 54.8 g of a compound with the formula C7H7NO2, (MM 137 g mol−1). Calculate the approximate percent yield.
· C6H5NO2 + CH3Cl → C7H7NO2 + HCl
a. 5.0%
b. 20.0%

c. 50%
d. 75.0%
22. When iron is heated in the presence of fluorine gas, the product of the reaction was found to contain nearly 50% by mass of each element. What is the empirical formula of this compound?
a. Fe2F
b. FeF2
c. FeF3

d. Fe3F
23. 4 Al  +  3O2   →   2 Al2O3
· What mass of oxygen is required to react with 9.0 g of aluminum according to the reaction above?
a. 0.25 g
b. 6.75 g
c. 8.0 g

d. 27 g
24. How many moles of hydrogen atoms are in 5.0 moles of aluminum acetate, Al(C2H3O2)3
a. 9.0
b. 15
c. 30
d. 45

25. In which of the following compounds is the mass ratio of molybdenum (42Mo) to sulfur (16S) closest to 1 to 1?
a. Mo2S
b. MoS2
c. MoS3

d. Mo2S3
26. 
In which of the following compounds is the mass ratio of copper to oxygen closest to 2 to 1?
a. CuO2

b. Cu2O
c. Cu2O3
d. CuO3
27. The mass of element X found in 1.00 mole of each of four different compounds is 24.0 g, 48.0 g, 60.0 g, and 72.0 g. A possible atomic weight of X is
a. 72.0
b. 48.0
c. 24.0
d. 12.0

28. 10.0 ml of 0.60 M NaCl was combined with 10 ml of 0.50 M MgCl2. What is the minimum number of mole of Pb(NO3)2 should be added to completely precipitate out the chloride ions?
a. 0.011 mole
b. 0.016 mole
c. 0.008 mole

d. 0.032 mole
29. C2H4  +  HNO3   →   C2H3NO2 +  H2O
· The reaction of 5.6 g of ethene with excess nitric acid resulted in 1.2 g of water. What is the percentage yield?
· Molar masses:
C2H4 = 28, HNO3 =63, 
· 
C2H3NO2 =73, H2O =18
a. 12 %
b. 33 %

c. 50 %
d. 67 %
30. N2  +  3Cl2   →   2NCl3
· When 1.40 g of N2 reacts with 3.55 g of Cl2, the final gas mixture will contain
· Molar masses:
N2 = 28, Cl2 =71, NCl3 =120.4
a. N2, Cl2, and NCl3
b. N2 and NCl3 only

c. Cl2 and NCl3 only
d. NCl3 only
31. 
When a 25 g sample of an unknown mineral was dissolved in acid, 4.4 g of CO2 were generated. If the mineral contained no carbonate other than MgCO3, what was the percent of MgCO3 by mass in the mineral?
· Molar masses:
CO2 = 44, MgCO3 =84.3
a. 33 %

b. 50 %
c. 67 %
d. 80 %
32. When a hydrate of X2CO3 is heated until all the water is removed, it loses 46 percent of its mass.
· MM of anhydrate, X2CO3, is 106 g/mol
· The formula of the hydrate is
a. X2CO3•10H2O
b. X2CO3•7H2O
c. X2CO3•5H2O

d. X2CO3•3H2O
33. 2Cu+  +  S2−    →   Cu2S
· A 50.0 ml solution of 0.80 M copper(I) nitrate was added to 50.0 ml of 1.0 M sodium sulfide solution, and copper(I) sulfide precipitates according to the balanced equation above. The concentration of the sulfide ion in solution after the reaction is
a. 0.10 M
b. 0.010 M
c. 0.30 M

d. 0.030 M
· N2(g)  +  2O2(g)  →  N2O4(g)
34. The above
 reaction takes place in a closed, rigid vessel. The initial pressure of N2(g) is 1.0 atm, and that of O2(g) is 1.5 atm. There is no N2O4(g) initially present. The experiment is carried out at constant temperature. What is the total pressure in the container when the partial pressure of N2O4(g) reaches 0.75 atm?
a. 0.75 atm
b. 1.0 atm

c. 1.75 atm
d. 2.5 atm
35. 
The density of copper decreases as temperature increases (as does the density of most substances). Which of the following will be true upon changing the temperature of a sample of copper from room temperature to 95ºC?
a. The copper sample will become lighter.
b. The copper sample will become heavier.
c. The copper sample will expand.

d. The copper sample will contract.
36. The density of aluminum is 2.7 g/ml and the density of ethanol at room temperature is 0.789 g/ml. Calculate the mass and length of one side of the perfect cube of aluminum that is placed in the amount of ethanol in the left cylinder and is shown in the right cylinder.
1. b
The molar mass of NH3 is 17 g mol−1, thus 34 g is 2 moles of molecules.
2. c

[image: image5]
3. d

[image: image6]
4. b
In this problem you are looking for 0.5 mol of particles. Since the molar mass of oxygen molecule, O2 is 32 g mol−1, 16 g would be 0.5 mole 
5. d

[image: image7], thus we are looking for 2 moles of atoms. 
[image: image8]. Perhaps you selected (a), but it is incorrect because while the molar mass of N2 is 28 g, 56 g would be 2 mol of molecules, since it is a diatomic molecule, this would be 4 moles of atoms.
6. d
Remember you are looking for the FALSE item. Br has a molar mass of 79.9, thus a half mol would be ~40 g making (d) false.
7. c
It is important that you write the correct formula for sodium carbonate, Na2CO3 with a molar mass of 106 g mol−1, thus for (c) the calculation below applies
[image: image9]
8. a
When a substance sublimes, it converts from solid directly to gas. At atmospheric pressure, CO2 does not melt, hence its name, “dry ice.” When the solid CO2 sublimes and turns to gas, the substance still remains CO2 molecules.
9. d
It is important to remember that molar mass is simple the mass divided by moles. 
[image: image10] and 
[image: image11]
10. c
  SiCl4 +  4 H2O →  Si(OH)4 +  4HCl
11. d
 2 H3PO4 +  3 Mg(OH)2 →  Mg3(PO4)2 +  6 H2O
12. a
Empirical formula is the lowest whole number ratio.
13. d
the carbon in C2H6 is 
[image: image12]
14. c
the H in CH4 is 
[image: image13]
c
Anytime you are doing a stoichiometry problem you need a balanced equation; 2H2 + O2 → H2O

15. Also it is important to recognize that when you are given equal moles of oxygen and hydrogen molecules. You should determine which one is the limiting reactant. Clearly the hydrogen limits as the 6 moles of H2 would require only 3 moles of O2 and we have more than that. This means that the excess reactant, O2 will also be in the container along with the product H2O after the reaction is complete. Using the balanced equation, 6 H2 would require 3 O2 and produce 6 water with 3 O2 left over. The starting pressure in both cylinders would be the same as each other. When the 6 gaseous water molecules are produces, that water would cause the same pressure as either of the starting materials, when adding in half the amount of O2 gas molecules remaining after the reaction, would cause the pressure to be 1.5 times the pressure of the gas in either of the starting cylinders.
16. a
Both oxygen and hydrogen are diatomic, however, oxygen is a much larger atom than hydrogen, thus the larger atom molecule best represents oxygen, O2.
17. b
As mentioned in the explanation of number 15, there will be left over after the reaction, as well as the product water molecule. Hydrogen molecules, are the limiting reactant and will be all used up.
18. c
Since the diagram in (c) shows two different molecules, integrated together, unlike diagram (b), we can assume (c) is a homogeneous mixture. (a) would be a pure substance made of molecules, (d) would be a pure substance made of elemental atoms, and (b) would represent a heterogeneous mixture with two distinct layers.
19. a
% yield is the same calculation as a grade on a quiz; 
[image: image14]
20. c
CaCl2, with a molar mass of 111, thus Ca is 
[image: image15] which is less than 40%, but certainly not as low as 25%
21. b
246 g of C6H5NO2 is 2 mol of which would produce 2 mole of C7H7NO2 which would weigh 274 g thus the yield is 
[image: image16] which is a close approximation to 
[image: image17]
22. c
Fe = ~56 g mol−1 and F = 19 g mol−1 thus 50% by mass would need to be 1 Fe and 3 F
23. c

[image: image18]
24. d

[image: image19]
25. c
Mo = 96 g mol−1 S = 32 g mol−1 thus 3 sulfur for each Mo
26. a
Cu = 64 g mol−1 O = 16 g mol−1 thus 2 O’s to each Cu
27. d
The molar mass must be a factor of all of the masses given, thus 12 is the only choice, if 6, 4, or 3 had been choices, they would work also, but they were not options.
c
First you must determine the total number of moles of Cl− present in the solution.

for NaCl, 0.01 L × 0.6 M = 0.006 mol Cl−’s 

for MgCl2, 0.01 L × 0.5 M × 2Cl’s = 0.01 mol Cl−’s      for a total of 0.016 mol

Next you must consider the precipitation reaction to see the stoichiometry involved

28. Pb2+ + 2Cl− → PbCl2 thus only half the mol of Pb2+ is required.
29. b

[image: image20]     and 
[image: image21]
30. b
This problem is very similar to #17. Determine which gas limits. 
[image: image22]  
[image: image23] is smaller, thus limits. Thus the final mixture will have both product and the excess gas present.
31. a

[image: image24] which must have come from 0.1 mol of MgCO3, and 
[image: image25] thus 
[image: image26]
32. c
In this problem, you are looking for the water to be just under half of the total mass of the hydrate 
[image: image27]
33. c
50 ml × 0.8 M = 4 mmol Cu+  and 50 ml × 1 M = 5 mmol S2−  since 4 mmol Cu+ requires only 2 mmol S2−,there would be 3 mmol S2− left over. Calculate the molarity:  
[image: image28]
34. b
This problem will also show up in unit D, but you can solve the problem now if you treat atm (a pressure unit) the same way you would treat moles. You could set up a RICE box. The “E” row is the pressure of the gases at the “end” of the reaction. Add the pressures together to get the total pressure
	R
	N2  +  2 O2  →  N2O4

	I
	1
	1.5
	0

	C
	-0.75
	-1.5
	+0.75

	E
	0.25
	0
	0.75


35. c
Heating or cooling will not change the mass of a substance (unless some evaporates, which is not likely to happen for a solid) but heating will increase the volume (of most substances). Constant mass with a larger volume will decrease the density.
36. 2 cm  In this problem, all that matters is that the block of aluminum displaces 8 ml of liquid. It does not matter that the liquid is alcohol. 8 ml = 8 cm3. Since it is a cube, 
[image: image29]
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