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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. 



 

2018 Sectional 
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1. The concentration of NaOH is 0.50 M.  If 20 mL is needed to titrate 35 mL of a monoprotic 

acid, what is the concentration of the acid? 
 

A. 0.00286 M  B.  0.875 M  C.  0.286 M    D.  0.00875 M  E.  0.055 M    
 
2. Assign the following reaction to one of the reaction classifications given in the response list:   

2 NO2 + H2O2  2 HNO3  

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

 
3. A sample of gas at 80 °C is cooled by 30 oC until its final volume is 1.75 L. If the pressure 

remains constant, what was the initial volume of the gas?  
 

A. 1.75 L  B.  2.8 L  C.  1.91 L  D.  1.60 L  E.  3.20 L 
 

4. What is the enthalpy change for the following reaction? 

 

C8H18(l) + 12½ O2(g)  8 CO2(g) + 9 H2O(g) 

 

∆Hf
o of  C8H18(l) = –269.7 kJ/mol , CO2(g) = –393.5 kJ/mol , H2O(g) = –241.8 kJ/mol 

 

A. –365.6 kJ 
B. 905.0 kJ 
C. –5593.9 kJ 
D. 5054.5 kJ 
E. –5054.5 kJ 

 
5. The type(s) of radiation that consist(s) of charged particles include 
 

A. only  B.  only    C.  only  D.   and  E.   and  
 
6. Glucose has a chemical formula of C6H12O6. What is the percent composition of hydrogen in 

this compound?  
 

A. 12 
B. 50 
C. 50 
D. 20 
E. 6.7 
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7. Certain light energy used to eject an electron from an atom is 1.96 x 10–17 J. What is the 
frequency of this light?  

 
A. 5.96 x 1014 s–1 
B. –3.55 x 1016 s–1 
C. 10.1 s–1 
D. 3.38 x 10–17 s–1  
E. 2.96 x 1016 s–1  

 
8. In a redox reaction, the oxidizing agent is the substance  
 

A. that contains an element that undergoes a decrease in oxidation number 
B. that loses electrons 
C. that is oxidized 
D. no correct response 
E. all are correct answers 

 
9. If a central atom has three bonding pairs and a nonbonding pair of electrons attached to it 

(refer to the figure), the geometry about the central atom is 

   

A. triangular planar  
B. tetrahedral  
C. linear      
D. trigonal pyramidal  
E. octahedral 

 
10. In hydrogen bonding, what could be the hydrogen bond acceptor?  
 

A. A very large molecule 
B. The atom in the molecule to which hydrogen is attached 
C. A highly electronegative atom with lone pair electrons 
D. An exposed hydrogen atom nucleus 
E. A metal atom  

 
11. A solution of an acid is mixed with a solution of a base. The neutral mixture that results 

contains magnesium nitrate (Mg(NO3)2). This mixture could have resulted from the 
combination of which of these pairs of solutions?  

 
A. a solution of MgO and a solution of NH3  
B. a solution of Mg(OH)2 and a solution of HNO3  
C. a solution of MgO and a solution of HNO2 
D. a solution of Mg(OH)2 and a solution of NH3  
E. a solution of Mg and a solution of NO3  
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12. If you are provided 200 g of sodium and 250 g of iron(III) oxide, how much of the iron(III) 
oxide is used up according to the following reaction?   

 

  6 Na + Fe2O3  3 Na2O + 2 Fe 

 

A. 125 g     B.  250 g     C.  231 g    D.  38.5 g E.  450 g 
 
13. At a factory near the coast (at sea level, where air pressure is 1.0 atm), 1.00 mole of 

chlorine gas, Cl2, is pumped into a steel tank in a large walk-in refrigerator at 4.0° C. What is 
the density of the chlorine gas in this condition?  

 
A. 3.52 g/L  B.  3.12 g/L  C.  0.32 g/L  D.  1.56 g/L  E.  0.22 g/L  

 
14. What is the amount of work done when a gas expands from 1.00 L to 3.00 L against a 

constant external pressure of 1.00 atm? Use 1 L-atm = 101 J. 
 

A. –202 J 
B. 101 J 
C. –101 J 
D. 202 J 
E. 404 J 

 
15. There are two isotopes of element “X”. Following is a list of each isotope, their mass and 

abundance. What is the weighted atomic mass of “X”? 

 Isotope Mass (amu) % Abundance 
    #1  34.96885      75.771 
    #2  36.96590      24.229 

A. 35.453 amu 
B. 49.545 amu 
C. 26.496 amu 
D. 35.967 amu 
E. 36.966 amu 

 
16. What are the values for ml for a “d” orbital?  
 

A. 0, 1, 2, 3, 4 
B. –1, 0, 1 
C. 0, 1, 2, 3 
D. –2, –1, 0, 1, 2 
E. 0, 1, 2 

 
17. Which of the following statements concerning oxidation and reduction is correct?  
 

A. they cannot occur independently of each other 
B. they describe, respectively, the gain and loss of electrons 
C. they accompany all chemical changes 
D. no correct response 
E. all responses are correct          
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18. The attraction of an atom for a pair of shared electrons is called its  
 

A. covalence  
B. valence  
C. polarity  
D. dipole 
E. electronegativity  

 
19. Certain conditions can alter the boiling point of a liquid. To what conditions does the normal 

boiling point of a liquid refer?  
 

A. The boiling point at normal pressure 
B. The boiling point at constant pressure 
C. The boiling point at vapor pressure 
D. The boiling point at atmospheric pressure 
E. The boiling point at vapor pressure 

 
20. If you have 5 mol Mg3N2 and 6 mol H2O, how many moles of Mg(OH)2 would be produced?  

 

Mg3N2(aq) + 6 H2O(l)  3 Mg(OH)2(aq) + 2 NH3(g) 

 

A. 2 g Mg(OH)2  
B. 3 mol Mg(OH)2  
C. 15 g Mg(OH)2  
D. 15 mol Mg(OH)2  
E. 2 mol Mg(OH)2 

 
21. Organic compounds containing a carbon-oxygen double bond include all of the following 

except __________.  
 

A. aldehyde 
B. ether 
C. ketone 
D. ester 
E. none of the above 

 
22. A positive ion is formed as a result of an atom 
 

A. losing one or more protons  
B. losing one or more electrons  
C. losing one or more neutrons 
D. gaining one or more protons 
E. gaining one or more electrons 
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23. A sample of metal weighs 6.25 g. When a student places it into a graduated cylinder 
containing water, the liquid level rises from 20.25 mL to 28.47 mL. What is the density of the 
metal? 

 
A. 0.312 g/mL 
B. 0.200 g/mL 
C. 0.309 g/mL 
D. 1.32 g/mL 
E. 0.760 g/mL 

 
24. The boiling of water is a 
 

A. chemical change because heat is needed for the process to occur. 
B. chemical change because a gas (steam) is given off. 
C. chemical and physical change. 
D. physical change because the gaseous water is chemically the same as the liquid. 
E. physical change because the water merely disappears. 

 
25. Calcium reacts with a certain element (X) to form a compound with the general formula CaX.  

What would the most likely formula be for the compound formed between lithium and 
element X?   

 
A. Li2X B.  LiX2  C.  Li2X3  D.  Li2X2  E.  LiX  

 
26. With respect to its electron configuration, an alkali metal atom _________________. 
 

A. has one electron in its outer shell 
B. has two electrons in its outer shell 
C. has a filled outer shell 
D. is one electron short of having a filled outer shell 
E. is two electrons short of having a filled outer shell  

 
27. How many grams of magnesium nitrate are required to produce 250.0 mL of a 0.0750 M 

solution? 
 

A. 1.61 g B.  1.39 g C.  2.19 g D.  0.800 g E.  2.78 g 
 

28. What is the osmotic pressure of a 0.075 M solution of sucrose at 18.5 oC? 
 

A. 0.114 atm B.  1.36 atm C.  18.0 atm D.  1.80 atm E.  11.4 atm 
 

29. For a certain first order reaction, it is found that it takes 156 seconds for the concentration of 
reactant to fall from 0.100 M to 0.0500 M. How much time would it take for the concentration 
of reactant to fall from 0.0500 M to 0.0250 M? 
 
A. 156 s   B.  76.0 s  C.  312 s  D.  12.5 s  E.  89.6 s 
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30. Nitrogen reacts with hydrogen to form ammonia, according to the following equation:  

 

  N2(g) + 3 H2(g) ⇄ 2 NH3(g) 

 

At a certain temperature the equilibrium constant is Kc = 2.0. An equilibrium mixture is found 
to contain concentrations of N2 equal to 0.15 M and H2 equal to 0.30 M. What is the 
concentration of NH3 in this mixture?  

 
A. 2.7 x 10–2 M  
B. 0.16 M  
C. 8.1 x 10–3 M  
D. 9.0 x 10–2 M  
E. 5.2 x 10–3 M  

 
31. How many total electrons are present in a nitride ion?  
 

A. 4  B.  7  C.  10 D.  8 E.  5 
 
32. To what decimal position should a measurement be recorded if the smallest markings on the 

measurement scale are tenths of a centimeter? 
 

A. to the closest centimeter  
B. to the tenths of a centimeter  
C. to the hundredths of a centimeter 
D. to the thousandths of a centimeter 
E. the measurement cannot be determined 

 
33. What is the correct formula for ammonium sulfide?  
 

A. NH4SO3     B.  (NH4)2SO4   C.  N2S3   D.  NH3S    E.  (NH4)2S   
 
34. In general, ionization energy _____ as you go down, and _____ as you go from left to right 

across the periodic table. 
 

A. decreases, decreases 
B. decreases, increases 
C. increases, decreases 
D. increases, increases 
E. cannot be determined 

 
35. The solubility of a gas in general ______ with increasing pressure. 
 

A. increases 
B. decreases 
C. remains the same 
D. decreases and then increases 
E. In order to determine an answer one must know the identity of the gas in question. 
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36. Consider the gas-phase equilibrium system represented by the equation:  

 

2 H2O(g) ⇄  2 H2(g) + O2(g) 

 

If the forward reaction (left to right) is endothermic, which of the following changes will 
decrease the equilibrium amount of H2O?  

 
A. adding more oxygen  
B. adding a solid phase catalyst  
C. decreasing the volume of the container (the total pressure increases)  
D. increasing the temperature at constant pressure  
E. adding He gas  

 
37. For the chemical reaction A → C, a plot of 1/[A]t versus time was found to give a straight line 

with a positive slope. What is the order of reaction? 
 

A. zeroth  
B. first  
C. second 
D. third 
E. such a plot cannot reveal the order of the reaction 

 
38. An atom has an atomic number of 11 and a mass number of 23. Which of the following 

statements is correct? 
 

A. It has 11 protons, 11 electrons, 11 neutrons, and is vanadium.  
B. It has 11 protons, 12 electrons, 11 neutrons, and is sodium. 
C. It has 11 protons, 11 electrons, 12 neutrons, and is sodium. 
D. It has 11 protons, 12 electrons, 12 neutrons, and is magnesium. 
E. It has 11 protons, 11 electrons, 23 neutrons, and is vanadium. 

 
39. What is the molarity of a NaNO3 solution made by diluting 250.0 mL of a 1.60 M solution to a 

final volume of 400. mL? 
 

A. 1.20 M   
B. 1.00 M   
C. 0.200 M   
D. 0.160 M  
E. 2.56 M 

 
40. The rate constant of a first-order process that has a half-life of 225 s is ________ s–1. 
 

A. 0.693  
B. 12.5   
C. 1.25   
D. 4.44 x 10–3   
E. 3.08 x 10–3   

 




