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1984 – 2002 selected, released AP Chemistry MCQ’s for 

 
UNIT 03DEFGHKLM 

 
(derived partly form compilations originally made by Dan Reid) 

 
Notes: 
 
The MCQ section of the current AP Chemistry Exam has 4 choices (A-D), no calculator use, and has an 
equations & constants sheet and a periodic table available. The first year that the current (May 2019) 
CED was examined was 2020, when there was NO MCQ section in the exam due to COVID-19. Any 
MCQ question prior to 2021 is a question that was not specifically written to align with the current CED, 
but all of the questions listed in this document have relevant chemistry. 
 
Previous MCQ sections of the AP Chemistry Exam differed from the current format in the following ways; 
 
1984 Periodic table, calculators allowed, no equations & constants, five choices A-E 
1989 Periodic table, calculators allowed, no equations & constants, five choices A-E 
1994 Periodic table, calculators allowed, no equations & constants, five choices A-E 
1999 Periodic table, NO calculators allowed, no equations & constants, five choices A-E 
2002 Periodic table, NO calculators allowed, no equations & constants, five choices A-E 
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1984 
 
21. When a sample of oxygen gas in a closed container of constant volume is heated until its 

absolute temperature is doubled, which of the following is also doubled? 
 
 (A) The density of the gas 
 (B) The pressure of the gas 
 (C) The average velocity of the gas molecules 
 (D) The number of molecules per cm3 

 (E) The potential energy of the molecules 
 
23. The density of an unknown gas is 4.20 grams per liter at 3.00 atmospheres pressure and 127 

°C. What is the molecular weight of this gas? (R = 0.0821 L-atm / mole-K) 
  
 (A) 14.6 
 (B) 46.0 
 (C) 88.0 
 (D) 94.1 
 (E) 138 
 
39. Equal masses of three different ideal gases, X, Y, and Z, are mixed in a sealed rigid 

container. If the temperature of the system remains constant, which of the following 
statements about the partial pressure of gas X is correct? 

 
 (A) It is equal to 1/3 the total pressure 
 (B) It depends on the intermolecular forces of attraction between molecules of X, Y, and Z. 
 (C) It depends on the relative molecular masses of X, Y, and Z. 
 (D) It depends on the average distance traveled between molecular collisions. 
 (E) It can be calculated with knowledge only of the volume of the container.  
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50. Two flexible containers for gases are at the same temperature and pressure. One holds 0.50 
grams of hydrogen and the other holds 8.0 grams of oxygen. Which of the following 
statements regarding these gas samples is FALSE? 

 
 (A) The volume of the hydrogen container is the same as the volume of the oxygen container 
 (B) The number of molecules in the hydrogen container is the same as the number of 

molecules in the oxygen container 
 (C) The density of the hydrogen sample is less than that of the oxygen sample 
 (D) The average kinetic energy of the hydrogen molecules is the same as the average kinetic 

energy of the oxygen molecules 
 (E) The average speed of the hydrogen molecules is the same as the average speed of the 

oxygen molecules 
 
72. A compound is heated to produce a gas whose molecular weight is to be determined. The gas 

is collected by displacing water in a water-filled flask inverted in a trough of water. Which of 
the following is necessary to calculate the molecular weight of the gas, but does NOT need to 
be measured during the experiment? 

 
 (A) Mass of the compound used in the experiment 
 (B) Temperature of the water in the trough 
 (C) Vapor pressure of the water                                 
 (D) Barometric pressure 
 (E) Volume of water displaced from the flask 
 
78. When the actual gas volume is greater than the volume predicted by the ideal gas law, the 

explanation lies in the fact that the ideal gas law does NOT include a factor for molecular 
 
 (A) volume 
 (B) mass        
 (C)  velocity        
 (D) attractions 
 (E) shape 
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85. A sample of 9.00 grams of aluminum metal is added to an excess of hydrochloric acid. The 
volume of hydrogen gas produced at standard temperature and pressure is 

 
 (A) 22.4 liters 
 (B) 11.2 liters 
 (C) 7.46 liters 
 (D) 5.60 liters 
 (E) 3.74 liters 
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1989 
 
16. A gaseous mixture containing 7.0 moles of nitrogen, 2.5 moles of oxygen, and 0.50 mole of 

helium exerts a total pressure of 0.90 atmospheres. What is the partial pressure of the 
nitrogen? 

 
 (A) 0.13 atm 
 (B) 0.27 atm 
 (C) 0.63 atm 
 (D) 0.90 atm 
 (E) 6.3 atm 
 
26. How many milliliters of 11.6-molar HCl must be diluted to obtain 1.0 liter of 3.0-molar HCl? 
 
 (A) 3.9 mL 
 (B) 35 mL 
 (C) 260 mL 
 (D) 1000 mL 
 (E) 3900 mL 
 
28 Which of the following is probably true for a solid solute with a highly endothermic heat of 

solution when dissolved in water? 
 
 (A) The solid has a low lattice energy 
 (B) As the solute dissolves, the temperature of the solution increases 
 (C) The resulting solution is ideal 
 (D) The solid is more soluble at higher temperatures 
 (E) The solid has a high energy of hydration 
 
30. Hydrogen gas is collected over water at 24 °C. The total pressure of the sample is 755 

millimeters of mercury. At 24 °C, the vapor pressure of water is 22 millimeters of mercury. 
What is the partial pressure of the hydrogen gas? 

 
 (A) 22 mm Hg 
 (B) 733 mm Hg 
 (C) 755 mm Hg 
 (D) 760 mm Hg 
 (E) 777 mm Hg 
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32. A 2.00-liter sample of nitrogen gas at 27 °C and 600 millimeters of mercury is heated until it 
occupies a volume of 5.00 liters. If the pressure remains unchanged, the final temperature of 
the gas is 

 
 (A) 68 °C 
 (B) 120 °C 
 (C) 477 °C 
 (D) 677 °C 
 (E) 950 °C 
 
40. 
 

2K + 2H2O à 2K+ + 2OH− + H2 

 
 When 0.400 moles of potassium reacts with excess water at standard temperature and 

pressure as shown in the equation above, the volume of hydrogen gas produced is 
 
 (A) 1.12 liters 
 (B) 2.24 liters 
 (C) 3.36 liters 
 (D) 4.48 liters 
 (E) 6.72 liters 
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1994 
 
24. A sample of 0.010 moles of oxygen gas is confined at 127 °C and 0.80 atmospheres. What 

would be the pressure of this sample at 27 °C and the same volume? 
 
 (A) 0.10 atm 
 (B) 0.20 atm 
 (C) 0.60 atm 
 (D) 0.80 atm 
 (E) 1.1 atm 
 
33. A hydrocarbon gas with an empirical formula of CH2 has a density of 1.88 gL-1 at 0°C and 

1.00 atm. A possible formula for the hydrocarbon is 
 
 (A) CH2 
 (B) C2H4 
 (C) C3H6 
 (D) C4H8 
 (E) C5H10 
 
37. A sample of 3.0 grams of an ideal gas at 121°C and 1.0 atmospheres pressure has a volume 

of 1.5 Liters. Which of the following expressions is correct for the molar mass of the gas? (R 
= 0.082 L-atm / mole-K) 

 
 (A) [(0.082)(394)] / [(3.0)(1.0)(1.5)] 
 (B) [(l.0)(l.5)] / [(3.0)(0.082)(394)] 
 (C) [(0.082)(1.0)(1.5)] / [(3.0)(394)] 
 (D) [(3.0)(0.082)(394)] / [(1.0)(1.5)] 
 (E) [(3.0)(0.082)(1.5)] / (1.0)(394)] 
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38. Concentrations of colored substances are commonly measured by means of a 
spectrophotometer. Which of the following would ensure that correct values are obtained for 
the measured absorbance? 

 
 I. There must be enough sample in the tube to cover the entire light path 
 II. The instrument must be periodically reset using a standard 
 III. The solution must be saturated 
 
 (A) I only 
 (B) II only 
 (C) I and II only 
 (D) II and III only 
 (E) I, II, and III 
 
39. Samples of F2 gas and Xe gas are mixed in a container of fixed volume. The initial partial 

pressure of the F2 gas is 8.0 atmospheres and that of the Xe gas is 1.7 atmospheres. When all 
of the Xe gas reacted, forming a solid compound, the pressure of the unreacted F2 gas was 
4.6 atmospheres. The temperature remained constant. What is the formula of the compound? 

 
 (A) XeF 
 (B) XeF3 

 (C) XeF4  

 (D) XeF6 

 (E) XeF8 

 
40. The system shown in the picture is at equilibrium at 28°C. At this temperature, the vapor 

pressure of water is 28 millimeters of mercury. The partial pressure of O2(g) in the system is 
 
 (A) 28 mm Hg 
 (B) 56 mm Hg 
 (C) 133 mm Hg 
 (D) 161 mm Hg 
 (E) 189 mm Hg 
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45. A sample of an ideal gas is cooled from 50.0 °C to 25.0 °C in a sealed container of constant 
volume. Which of the following values for the gas will decrease? 

 
 I. The average molecular mass of the gas 
 II. The average distance between the molecules 
 III. The average speed of the molecules 
 
 (A) I only 
 (B) II only 
 (C) III only 
 (D) I and III 
 (E) II and III 
 
46. Which of the following solids dissolves in water to form a colorless solution? 
 
 (A) CrCl3 

 (B) FeCl3 

 (C) CoCl2 

 (D) CuCl2 

 (E) ZnCl2 
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1999 
 
23. A hot-air balloon, shown below, rises. Which of the following is the best explanation for this 

observation? 
 
 
 
 
 
 

 
 (A) The pressure on the walls of the balloon increases with increasing temperature 
 (B) The difference in temperature between the air inside and outside the balloon produces 

convection currents 
 (C) The cooler air outside the balloon pushes in on the walls of the balloon 
 (D) The rate of diffusion of cooler air is less than that of warmer air 
 (E) The air density inside the balloon is less than that of the surrounding air 
 
44. A rigid metal tank contains oxygen gas. Which of the following applies to the gas in the tank 

when additional oxygen is added at constant temperature?  
 
 (A) The volume of the gas increase 
 (B) The pressure of the gas decreases 
 (C) The average speed of the gas molecules remains the same 
 (D) The total number of gas molecules remains the same 
 (E) The average distance between the gas molecules increases 
 
52. Under which of the following sets of conditions could the most O2 (g) be dissolved in H2O(l) ?  
 

 Pressure of O2 (g) 

above H2O(l) (atm) Temperature of H2O(l) (°C) 

(A) 5.0 80 
(B) 5.0 20 
(C) 1.0 80 
(D) 1.0 20 
(E) 0.5 20 
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53. 
 

W(g) + X(g) à Y(g) + Z(g) 

 
 Gas W and X react in a closed, rigid vessel to form Gas Y and Z according to the equation 

above. The initial pressure of W(g) is 1.20 atm and that of X(g) is 1.60 atm. No Y(g) or Z(g) is 
initially present. The experiment is carried out at constant temperature. What is the partial 
pressure of Z(g) when the partial pressure of W(g) has decreased to 1.0 atm?  

 
 (A) 0.20 atm 
 (B) 0.40 atm 
 (C) 1.0 atm 
 (D) 1.2 atm 
 (E) 1.4 atm 
 
60. 
 

NH4NO3(s) à N2O(g) + 2H2O(g) (Container volume = 1.0 L) 
 
 A 0.03 mol sample of NH4NO3(s) decomposes completely according to the balanced equation 

above. The total pressure in the flask measured at 400 K is closest to which of the following? 
(R = 0.08 L atm mol-1 K-1) 

 
 (A) 3 atm 
 (B) 1 atm 
 (C) 0.5 atm 
 (D) 0.1 atm 
 (E) 0.03 atm 
 
64. Equal numbers of moles of He(g), Ar(g), and Ne(g) are placed in a glass vessel at room 

temperature. If the vessel has a pinhole-sized leak, which of the following will be true 
regarding the relative values of the partial pressures of the gases remaining in the vessel after 
some of the gas mixture has effused?  

  
 (A) PHe < PNe < PAr 
 (B) PHe < PAr < PNe 
 (C) PNe < PAr < PHe   
 (D) PAr < PHe < PNe 
 (E) PHe = PAr = PNe 
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73. The volume of distilled water that should be added to 10.0 mL of 6.00 M HCl(aq) in order to 
prepare a 0.500 M HCl(aq) solution is approximately 

 
 (A) 50.0 mL 
 (B) 60.0 mL 
 (C) 100. mL 
 (D) 110. mL 
 (E) 120. mL 
 

74. Which of the following gases deviates most from ideal behavior?  
 
 (A) SO2 
 (B) Ne 
 (C) CH4 
 (D) N2 

 (E) H2 
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2002 
 
Questions 8-10 refer to the following gases at 0°C and 1 atm: 

 
 (A)  Ne 

(B)  Xe 
(C)  O2 
(D)  CO 
(E)  NO 

 
8. Has an average atomic or molecular speed closest to that of N2 molecules at 0°C and 1 atm. 
 
9. Has the greatest density. 
 
10. Has the greatest rate of effusion through a pinhole. 
 
 
20. A flask contains 0.25 mol of SO2(g), 0.50 mole of CH4(g), and 0.50 mole of O2(g).  The total 

pressure of the gases in the flask is 800 mm Hg.  What is the partial pressure of the SO2(g) in 
the flask? 

 
(A)  800 mm Hg 
(B)  600 mm Hg 
(C)  250 mm Hg 
(D)  200 mm Hg 
(E)  160 mm Hg 

 
66. A 2 L container will hold about 4 g of which of the following gases at 0°C  and 1 atm? 
 

(A) SO2 
(B) N2 
(C) CO2 
(D) C4H8 
(E) NH3 
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ANSWERS 
 
1984 
 
21 B  
23 B  
39 C  
50 E  
72 C 
78 A  
85 B 
 
1989 
 
16 C  
26 C 
28 D (Lattice energy determined by the attraction of the ions in an ionic compound for one 

another, and hydration energy is the energy released when the individual ions are 
hydrated. This should tell you that the answer to this question is NOT (A) or (E), BUT 
in the context of this topic, you still cannot really find the correct answer – it’s a UNIT 
07 question) 

30 B  
32 C  
40 D  
 
1994 
 
24 C  
33 C  
37  D 
38 C 
39  C  
40 C  
45 C  
46 E (Transition metals usually form colored solutions. Transition metals are defined as 

those metals that form compounds with ions that have incomplete d orbitals) 
  
1999 
 
23 E  
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44 C  
52 B 
53 A  
60 A  
64 A 
73 D 
74 A 
 
2002 
 
8 D  
9 B  
10 A  
20 E  
66 C  
 


