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Potentially Useful Information 
 

q = m  cs  ∆T ∆Tf = i  Kf  m  

∆Tb =  i  Kb  m Sgas = kH  Pgas 

Psolvent = solvent  Psolvent k = Ae –Ea/RT 

ln (
[𝐴]𝑡

[𝐴]0
) =  −𝑘𝑡 

1

[𝐴]𝑡
−

1

[𝐴]0
=  𝑘𝑡 

[𝐴]𝑡 − [𝐴]0 = − 𝑘𝑡 
ln (

𝑘2

𝑘1
) =

−𝐸𝑎

𝑅
(

1

𝑇2
−

1

𝑇1
) 

ln (
𝐾2

𝐾1
) =

−∆𝐻𝑟𝑥𝑛

𝑅
(

1

𝑇2
−

1

𝑇1
) ln (

𝑃2

𝑃1
) =

−∆𝐻𝑣𝑎𝑝

𝑅
(

1

𝑇2
−

1

𝑇1
) 

pH = -log [H3O+]   pOH = -log [OH-] 

pH = pKa + log (
[𝐴−]

[𝐻𝐴]
) ∆Ssurr = 

−∆𝐻𝑠𝑦𝑠

𝑇
 

∆G = ∆H - T∆S Ecell = Ered + Eox 

∆𝐸 = 𝐵 (
1

𝑛𝑓
2 −

1

𝑛𝑖
2) x=

-b ± √b
2 - 4ac

2a
 

∆G = -nF 

 = MRT 

c = 

E = h

F = 96485 C/mol Kw = 1.0  10-14 

R = 0.08206 L atm/mol K; 8.3145 J/mol K B = -2.18x10-18 J 

1.0 kg = 2.2 lb NA = 6.022x1023  

1.0 in = 2.54 cm 1 atm = 101,325 Pa = 1.01325 bar  

1 lb = 453.59 g 1 J = 1 N  m = 1 kg  m2  s-2 = 0.239 cal  

c = 2.998  108 m/s h = 6.626 x 10-34 J·s 

 
Assume all gases behave ideally unless specifically told to do otherwise 
Assume all solutions are aqueous and at 25 °C unless specifically told otherwise 
Assume all gases are at STP unless specifically told otherwise 
 
Simple Rules for the Solubility of Salts in Water 

1. Most nitrates are soluble 
2. Most salts containing Group 1 ions or ammonium (NH4

+) are soluble 
3. Most chloride, bromide, and iodide salts are soluble except those of Ag+, Pb2+, and Hg2

2+. 
4. Most sulfates are soluble with the exception of  Ba2+, Pb2+, Hg2

2+, and Ca2+ 
5. Most hydroxide salts are only slightly soluble with the exception of Group 1 hydroxides.  

Group 2 (Ba2+ to Ca2+) are slightly soluble. 
6. Most sulfides, carbonates, chromates, and phosphates are only slightly soluble. 
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1. Which of the following equations represents an acid-base neutralization reaction?  
 

A. HNO3 + KOH  KNO3 + H2O 

B. H2SO4 + Zn  ZnSO4 + H2 

C. Ba(OH)2 + Na2SO4  BaSO4 + 2 NaOH 
D. all are correct 
E. no correct response 

 
2. Assign the following reaction to one of the reaction classifications provided.  

K2CO3  K2O + CO2  

A. decomposition   
B. displacement  
C. combination    
D. exchange    
E. redox 

 
3. According to Charles's Law, at what temperature (Kelvin) would a gas have no volume in 

theory?  
 

A. 100 °C B.  0 °C C.  0 K D.  273 K E.  –273 K 
 
4. Which of the following describes an endothermic reaction?  
 

A. a reaction that causes the temperature of the surroundings to rise 
B. a reaction in which the change in enthalpy is less than zero 
C. a reaction that transfers heat from the system into the surroundings 
D. a reaction that never yields any product 
E. a reaction that transfers heat from the surroundings into the system 

 
5. Which of the following types of radiation is composed of particles with a charge and mass 

identical to that of an electron? 
 

A. α radiation     
B. β radiation     

C. γ radiation     
D. ω radiation     
E. x radiation 

 
6. A molecule of caffeine consists of 8 carbon atoms, 10 hydrogen atoms, 4 nitrogen atoms, 

and 2 oxygen atoms. Which of the following represents the empirical formula for caffeine?  
 

A. C4H5N2O2       
B. C16H20N8O4   
C. C8H10Ni4O2    
D. C4H5N2O     
E. C8H10N4O2  



Chemistry – 2 

2018 Regional 

7. A radio station broadcasts at a frequency of 107.1 megahertz. What is the wavelength of the 
radio waves broadcast by the station?  

 
A. 3.21 x 1018 m 
B. 2.80 x 1012 m 
C. 2.80 x 10–2 m 
D. 0.357 m 
E. 2.80 m 

 
8. The correct assignment of oxidation numbers to the elements in the polyatomic ion SO3

2– 
would be  

 
A. +4 for S and –2 for O 
B. +4 for S and –6 for O 
C. +6 for S and –2 for O 
D. +6 for S and –6 for O 
E. +3 for S and –2 for O 

 
9. Which of the molecules shown below is most likely to be polar species? 
 

A. H2  B.  CO2  C.  N2  D.  CH4       E.  SO2   
 
10. Arrange the following phases of matter in increasing order of amount of molecular freedom 
 

A. liquid, gas, solid    
B. gas, solid, liquid    
C. gas, liquid, solid     
D. solid, liquid, gas   
E. no correct answer   

 
11. All antacids are _____ 
 

A. strong bases  
B. weak bases   
C. strong acids    
D. weak acids   
E. pH neutral 

 
12. How many grams of iodine are produced from 7 moles of chlorine according to the following 

reaction? 

3 Cℓ2 + 2 FeI2  2 FeCℓ3 + 2 I2 

A. 183.9 g   
B. 592.6 g    
C. 2665 g   
D. 1185 g   
E. 700.0 g 
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13. A 10 liter tank contains 1 mol of hydrogen gas at a pressure of 2 atmosphere. What is the 
temperature (in Celsius) of the gas in the tank?  

 
A. 234.5 °C   
B. –29.4 °C   
C. –151.2 °C   
D. 1250 °C   
E. 250 °C 

 
14. What is the percentage of iron in iron(III) oxide? 
 

A. 30% B.  33% C.  40% D.  60% E.  70%  
 
15. What is the maximum number of electrons in a 3d set of orbitals?  
 

A. 2 B.  6  C.  14 D.  10 E.  8 
 
16. From the periodic table, the number of valence electrons for most of the main group 

elements may be determined directly from the  
 

A. period number   
B. atomic number   
C. group number   
D. atomic number   
E. mass number   

 
17. What is the reason for the boiling point of water (H2O) being so much higher than the boiling 

point of dihydrogen sulfide (H2S)?  
 

A. water is able to hydrogen bond, hydrogen sulfide is not able to hydrogen bond 
B. water is drinkable and dihydrogen sulfide is not 
C. oxygen in water has the electrons in the second energy level. Sulfur has electrons in the 

third energy level 
D. it is a mistake; water has a lower boiling point 
E. water is explosive and dihydrogen sulfide is not   

 
18. What is the coefficient for oxygen in the properly balanced chemical equation for the 

combustion of propane and oxygen gas to form carbon dioxide gas and water?  

C3H8 + O2  CO2 + H2O   

A. 1 B.  5  C.  2  D.  10 E.  3 
 
19. Predict what will happen to the volume of a gas if there is an increase in pressure when the 

temperature and amount of the gas are held constant. 
 
A. the volume will increase 
B. the volume will remain the same 
C. the volume will decrease 
D. all are correct 
E. no correct answer 
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20. How many grams of potassium nitrate are produced when 424 g of potassium phosphate 
are used in the following reaction?  

K3PO4 + Al(NO3)3  3 KNO3 + AlPO4  

A. 204 g     
B. 302 g     
C. 605 g     
D. 56 g      
E. 420 g   

 
21. Which of the following could not be the molecular formula for an alkane molecule? 

 
A.  C10H22  B.  C5H14  C.  CH4  D.  C24H50  E.  C7H16  

 
22. Elements in groups IIA and VIIA of the periodic table would, respectively, form ions with 

charges of 
 

A. +2 and +7 
B. -2 and -7   
C. +2 and +1  
D. +2 and -1  
E. +2 and -7 

 
23. A student performs an experiment to determine the density of a solution. The following 

results are obtained: 1.81 g/mL, 1.83 g/mL, 1.77 g/mL, 1.79 g/mL. If the actual value for the 
density of the solution is 1.38 g/mL, which statement below best describes the results? 

  
A. The results are accurate, but not precise. 
B. The results are both precise and accurate 
C. The results are precise, but not accurate.   
D. The results are neither precise nor accurate. 
E. Impossible to determine. 

 
24. What is an example of a chemical property? 
 

A. buoyancy  
B. viscosity  
C. flammablilty  
D. color  
E. density 

 
25. What is the formula of the compound formed between strontium ions and nitride ions?  
 

A.  SrN       B.  Sr3N2  C.  Sr2N3      D.  SrN2      E.  SrN3  
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26. From left to right, each period of the periodic table ends in a(n) ___________. 
 

A. noble gas   
B. active metal 
C. weakly active nonmetal 
D. highly active nonmetal 
E. halogen 

 
27. A solute is typically identified as 
 

A. the material present in the largest amount in a solution. 
B. the material that dissolves in the solvent portion of a solution. 
C. being only dissolved in water. 
D. a homogeneous mixture of ions of molecules of two or more substances. 
E. the material that does the dissolving. 

 
28. Which of the following solutions has the lowest vapor pressure? 
 

A. 0.5 M NaCl(aq) 
B. 0.1 M NaCl(aq) 
C. pure water 
D. 0.05 M NaCl(aq) 
E. all have the same vapor pressure 

 
29. The conventional equilibrium constant expression (Kc) for the system as described by the 

following equation is: 

2 SO3(g)  ⇄ 2 SO2(g) + O2(g)     

A. 
[SO2]2

[SO3]
     

B. 
[SO2]

[O2]
   

C. 
[SO3]2

[SO2]2[O2]
   

D. 
[SO2]2[O2]

[SO3]2
   

E. 
[SO3]2

[SO2]2
 

 
30. Catalysts lower the activation energy of a reaction by: 
 

A. providing an alternate pathway for the reaction 
B. changing the value of ΔH for the reaction 
C. increasing the energy content of the reactants 
D. adding heat to the reaction system 
E. none of these 

 
31. The total number of atoms present in one formula unit of Co2(SO4)3 is 
 

A.  9  B.  11  C.  16 D.  10 E.  17 
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32. Which of the following is the smallest volume? 
 

A. 0.48 dL  
B. 2.1 × 103 mL  
C. 110 cL  
D. 3.6 × 102 kL  
E. 18 cm3 

 
33. The description “two substances present, one phase present” is correct for 
 

A. a mixture of ice and water 
B. a mixture of oil and water 
C. a mixture of sugar and water 
D. more than one correct response 
E. no correct response 

 

34. The correct name for K2S is __________.  

 
A. potassium sulfide 
B. potassium disulfide  
C. potassium bisulfide  
D. potassium sulfate 
E. dipotassium sulfate  

 
35. Which element is expected to have properties most similar to those of sodium? 
 

A. Aluminum    
B. Sulfur  
C. Calcium 
D. Potassium  
E. Iron 

 
36. A very large value of Kc, equilibrium constant, tells us which of the following? 
 

A. The reaction lies slightly to the left   
B. The reaction lies slightly to the right 
C. The reaction lies in the middle  
D. The reaction lies far to the left 
E. The reaction lies far to the right 

 
37. The reaction A + 2 B → products has the following rate law: rate = k[A][B]3. If the 

concentration of B is doubled while that of A is unchanged, by what factor will the rate of 
reaction increase? 

 
A. 2  B.  4  C.  6  D.  9 E.  8 
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38. What determines the chemical properties of an atom? 
 

A. the number of electrons in the first shell 
B. the number of electrons in the outer shell 
C. the number of protons in the first shell 
D. the number of protons in the outer shell 
E. the total number of electrons in all shells 

 
39. What is the molarity of a solution that contains 1.50 mol HCℓ in 2.50 L of solution? 
 

A.  1.67 M  B.  1.40 M C.  1.20 M  D.  0.600 M E.  3.75 M 
 
40. Which of the following statements correctly describes the subatomic particle called a 

neutron? 
 

A. Its mass is less than that of an electron. 
B. It has a negative charge. 
C. Its mass is similar to that of a proton. 
D. It contributes 15% of the mass of an atom. 
E. It has a positive charge. 

 
 




