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1. Which of the following relationships are true for gases? 
 

i) The number of moles of a gas is inversely proportional to its volume (at constant pressure 
and temperature). 
ii) The pressure of a gas is directly proportional to its temperature in kelvins (at constant 
volume). 
iii) The volume of a gas is inversely proportional to its pressure (at constant temperature). 

 
a) i only  b) ii only c) iii only  d) i and ii e) ii and iii 

 
 
2. A mixture of He and O2 is placed in a 4.00 L flask at 32 °C. The partial pressure of the He is 

3.0 atm and the partial pressure of the O2 is 2.0 atm. What is the mole fraction of O2? 
 
 
 
 
 

a) 0.224  b) 0.43  c) 0.40  d) 0.57  e) 0.60 
 
 
3. At constant temperature, 14.0 L of O2 at 2.70 atm is compressed to 5.35 L. What is the final 

pressure of O2? 
 
 
 
 
 
 

a) 0.110 atm b) 0.142 atm c) 7.06 atm d) 21.6 atm e) 27.8 atm 
 
 
4. What volume of O2, measured at 91.2 °C and 743 mm Hg, will be produced by the 

decomposition of 4.88 g KClO3? (R = 0.08206 L·atm/mol·K) 
 
   2 KClO3(s)  →  2 KCl(s)  +  3 O2(g) 
 
 
 
 
 

a) 0.305 L  b) 1.22 L c) 1.83 L d) 24.0 L e) 37.4 L 
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5. Which of the followings are not generally true of gases? 
 

1) Gases expand to fill the volume of a container. 
2) Gases have higher densities than solids or liquids. 
3) Gas particles collide with each other. 
4) Lighter gas particles tend to move slower at the same temperature. 
5) At a fixed temperature, as pressure increases, average speed increases. 
 
a) 1, 2 and 4 b) 2, 4 and 5 c) 3, 4 and 5 d) 3 and 5 e) 2 and 5 

 
 
6. The ideal gas law begins to break down: 

 
1) at low temperatures 
2) at high temperatures 
3) at low pressures 
4) at high pressures 
5) at low volume 
 
a) 1 and 3  b) 1 and 4 c) 2 and 3 d) 2 and 4 e) 5 
 

 
7. When a hydrogen atom undergoes a transition from n = 2 to n = 1, it emits a photon with 

wavelength λ = 121.6 nm. What is the energy of a 1 mole of photons of this light? 
 
 
 
 
 

a) 9.838 × 102 kJ/mol b) 1.602 × 1022 kJ/mol c) 7.602 × 104 kJ/mol 
d) 1.633 × 10-18 kJ/mol e) 4.540 × 102 kJ/mol 
 

 
8. Write the ground state electron configuration for manganese. 
 

a) [Ar] 4s24p5  b) [Ar] 4s23d5  c) [Ar] 3d7 
d) [Ar] 3d54p2  e) [Kr] 4s23d5 

 
 
 
 
9. How many valence electrons are in carbon? 
 

a) 1  b) 2  c) 4  d) 6   e) 8  
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10. Which of the following represents invalid set of quantum numbers? 
 

a) n = 3, l = 3, ml = 3, b) n = 2, l = 1, ml = 0,  c) n = 3, l = 0, ml = 0, 
d) n = 4, l = 3, ml = 3, e) n =5, l = 1, ml = -1 

 
 
11. Which element has the electron configuration [Ar] 4s23d10? 
 
 

a) Co b) Zn  c) Ga  d) Ag  e) Cu 
 
 
12. What is the maximum number of electrons in an atom that can have the quantum number n=3 
and l=2? 
 

a) 2              b) 4              c) 6               d) 10             e) 12 
 
 
 
 
13. Which one is the correct ranking of the atomic radii? 
 

a) K > S > Mg > F  b) S > K > F > Mg  c) K > Mg > S > F 
d) Mg > K > F > S e) S > F > K > Mg 

 
 
 
 
 
 
 
14. A 10.00 mL sample of nitric acid, HNO3, requires 0.216 g of barium hydroxide, Ba(OH)2 for 

titration to the equivalence point. What is the concentration of the nitric acid? 
 

  2 HNO3(aq)  +  Ba(OH)2(aq)  →  Ba(NO3)2(aq)  +  2 H2O(l) 
 
a) 0.045 M 
b) 0.126 M 
c) 0.252 M 
d) 0.510 M 
e) 0.064 M 

 
 
 
15. The combustion of methane (CH4) produces carbon dioxide (CO2) and steam (H2O). 
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CH4(g)  + 2O2(g)  →  CO2(g)  +  2 H2O(g) 
 
All of the following statements concerning this reaction are correct EXCEPT 
 
a) one molecule of carbon dioxide is formed per one molecule of methane consumed. 
b) two molecules of oxygen are consumed per one molecule of methane consumed. 
c) two moles of steam are formed per two moles of oxygen consumed. 
d) the combined mass of reactants consumed equals the mass of products formed. 
e) 1 gram of carbon dioxide are formed per two grams of oxygen consumed. 

 
 
16. A mixture of 10.0 g of NO and 14.0 g of NO2 results in the production of 8.52 g of N2O3. 

What is the percentage yield? 
 
                                                   NO(g)  +  NO2(g)  →  N2O3(l) 
 

a) 36.9 % 
b) 60.2 % 
c) 71.4 % 
d) 85.6 % 
e) 100 % 
 

 
17. Which is the general formula of alkanes? 
 

a) CnHn            b) CnH2n            c) CnHn+2            d) CnH2n+2            e) CnH2n-2 
 
 
 
 
 
18. If 2.5 moles of each of these compounds are burned completely in O2, which will produce the 

largest amount of CO2? 
 

a) CH4            b) C2H6            c) C2H5OH            d) C2H4            e) C3H8 
 
 
 
 
19. If the binding energy of an electron is 6.41 × 10−19 J, what frequency of photon is required to 
liberate it from the atom? 
 
 
 
 

a) 9.67 × 1014 s-1            b) 310 nm            c) 9.67 × 1014 nm            d) 310 s-1            e) 0 
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20. What’s the purpose of an indicator in a titration? 
 

a) It helps produce the desired product in the reaction 
b) Changes color to indicate when the reaction is complete 
c) To make the solution pretty 
d) As a reactant 
e) None of the answers provided 

 
 

End…… 
 
 
Answers: 
 
1 (e), 2 (c), 3 (c), 4 (c), 5 (b), 6 (b), 7 (a), 8 (b), 9 (c), 10 (a), 11 (b), 12 (d), 13 (c), 14 (c), 15 (e), 
16 (a), 17 (d), 18 (e), 19 (a), 20 (b) 
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The atomic and ionic radii table 


