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Potentially Useful Information 
 

q = m  cs  ∆T ∆Tf = i  Kf  m  

∆Tb =  i  Kb  m Sgas = kH  Pgas 

Psolvent = solvent  Psolvent 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 is solid at room temperature and at 1 atm pressure?  
 

A. iodine B.  mercury C.  water D.  bromine E.  hydrogen 
 
2. Consider CO2 and SO2. Choose the correct answer. 
 

A. Both molecules are polar. 
B. Both molecules are nonpolar. 
C. CO2 is polar whereas SO2 is nonpolar. 
D. SO2 is polar whereas CO2 is nonpolar. 
E. None of the above is correct.  

 
3. At what temperature does a perfect crystalline solid have S = 0? 
 

A. 0 K 
B. 0 °C 
C. 100 °C 
D. 273 K 
E. It is not possible for a substance to have S = 0. 

 
4. Choose the compound that exhibits hydrogen bonding as its strongest intermolecular force. 
 

A. SBr2 
B. C2H6 
C. CH3OH 

D. CH2Br2 
E. None of the above compounds exhibit hydrogen bonding. 

 
5. Identify the diprotic acid. 
 

A. HNO3 B.  HBr C.  CH3COOH D.  H2SO4 E.  HCℓO4 
 
6. When m and n represent gram mass and number of moles respectively for a gaseous substance, 

which of the following relationship will solve for its molar mass M?  

 

A. 
mRT

PV
 B.  

PVm

RT
 C.  

nRT

PV
 D.  

mRT

nPV
  E.  

nPT

RV
 

 
7. Describe the changes occur during gamma ray emission. 
 

A. The mass number and atomic number decreases. 
B. The mass number and atomic number increases. 
C. The mass number is unchanged and the atomic number decreases. 
D. The mass number decreases and the atomic number is unchanged. 
E. The mass number and atomic number do not change. 
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8. Which of the following is expected to dissolve in water?  
 

A. AgCℓ B.  PbS C.  Na2SO4 D.  BaSO4 E.  Hg2Cℓ2 
 
9. The correct name for SnO is 
 

A. tin(I) oxide B.  tin(II) oxide  C.  tin(III) oxide  D.  tin(IV) oxide E.  tin oxide 
 
10. Which of the following represents the best Lewis structure for SF4? 

 

A.   B.   C.   D.   E.   
 
11. Calculate the ΔG°rxn using the following information. 

 
     2 HNO3(aq) + NO(g)  →  3 NO2(g) + H2O(ℓ)    

          ΔG°f (kJ/mol)    –110.9            87.6          51.3          –237.1 

 
A. –162.5 kJ 
B. +51.0 kJ 
C. –54.5 kJ 
D. +171.1 kJ 
E. –87.6 kJ 

 
12. Identify the gas particle that travels the slowest at a given temperature. 
 

A. H2 B.  He C.  Ne D.  Ar E.  Kr 

 
13. Which of the following is the correct formula of sodium perchlorate? 
 

A. NaCℓO B.  NaCℓO2 C. NaCℓO3 D. NaCℓO4 E.  Na2CℓO2 
 
14. What is the hydroxide ion concentration of a NaOH solution that has a pH of 9.20?  
 

A. 6.31 x 10–10 M 

B. 1.58 x 10–5 M 
C. 4.80 M  
D. 9.20 M 
E. None of the above 

 
15. What is Δn for the following equation in relating Kc to Kp? 
 

2 Rb(s)  +  2 H2O(ℓ)  ↔ 2 RbOH(aq)  +  H2(g) 
 

A. 2 B.  –1 C.  2 D.  3 E.  1 
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16. Choose the valence orbital diagram that represents the ground state of Sr2+. 
 

A. 
↑↓

5𝑠
   

↑

5𝑝

↑

5𝑝 5𝑝
 

B.  
↑↓

5𝑠
    

C.  
↑↓

4𝑠
   

↑↓

4𝑝

↑↓

4𝑝

↑↓

4𝑝
 

D. 
↑↓

4𝑝

↑↓

4𝑝

↑↓

4𝑝
 

E.  
↑↓

5𝑠
   

↑

4𝑑

↑

4𝑑 4𝑑
 
4𝑑 4𝑑

 

 
17. All of the following compounds are soluble except 
 

A. ZnCℓ2. 

B. Pb(NO3)2. 

C. Cu(C2H3O2)2. 

D. Ba(OH)2. 

E. AgBr. 

 
18. Give the percent yield when 28.16 g of CO2 are formed from the reaction of C8H18 with 8.00 moles 

of O2. 
2 C8H18  +  25 O2  →  16 CO2  +  18 H2O 

 
A. 20.00 %  

B. 25.00 %  

C. 50.00 %  

D. 12.50 %  

E. 6.25% 

 
19. The boiling point elevation of an aqueous sucrose solution is found to be 0.39 ⁰ C. What mass of 

sucrose (molar mass = 342.30 g/mol) would be needed to dissolve in 500.0 g of water?                  
kb = 0.512 ⁰ C/m 

 
A. 130 g  

B. 261 g  

C. 528 g 

D. 762 g   

E. 223 g 

 
20. Which species has the highest ionization energy? 
 

A. Aℓ2+ B.  Mg C.  Aℓ+ D.  Mg+   E.  Mg2+   
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21. How many molecules of H2S are required to form 79.0 g of sulfur according to the following 
reaction? Assume excess SO2. 

 
2 H2S(g)  +  SO2(g)  →  3 S(s)  +  2 H2O(ℓ) 

 
A. 3.17 x 1025  

B. 9.89 x 1023  

C. 2.44 x 1023  

D. 5.06 x 1025  

E. 1.48 x 1024  

 
22. An FM radio station broadcasts electromagnetic radiation at a frequency of 92.6 MHz. The 

wavelength of this radiation is _________ m. 
 

A. 3.24 

B. 2.78 x 1010  

C. 3.24 x 106  

D. 2.78 x 1016  

E. 0.309 

 
23. A solution is prepared by dissolving 49.3 g of KBr in enough water to form 473 mL of solution. 

Calculate the mass % of KBr in the solution if the density is 1.12 g/mL. 
 

A. 10.1 % 

B. 9.31 % 

C. 8.57 % 

D. 11.7 % 

E. 10.4% 

 
24. Which halogen is considered the most reactive? 
 

A. Br2 B.  I2 C.  F2 D.  Cℓ2  E.  At2  

 
25. The element that corresponds to the electron configuration 1s22s22p63s23p64s13d5. 
 

A. iron B.  titanium C.  chromium D.  manganese E.  vanadium  

 
26. Calculate the energy of the violet light emitted by a hydrogen atom with a wavelength of 410.1 nm. 
 

A. 5.27 x 10–19 J 

B. 2.06 x 10–19 J 

C. 8.13 x 10–19 J 

D. 4.85 x 10–19 J 

E. 1.23 x 10–19 J 
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27. Consider the following balanced equation. What mass, in g, of CO2 can be formed from 288 mg of 
O2? Assume that there is excess C3H7SH present. 

 
C3H7SH(ℓ)  +  6 O2(g)  →  3 CO2(g)  +  SO2(g)  +  4 H2(g) 

 
A. 0.126 g CO2  

B. 0.198 g CO2  

C. 0.396 g CO2  

D. 0.792 g CO2  

E. 0.209 g CO2  

 
28. When calculating mass by multiplying 0.09020 mole by 15.109 g/mole, how many digits should be 

included in your answer? 
 
A. 1 
B. 2 
C. 3 
D. 4 
E. 5 

 
29. Which of the following lengths is the greatest?   

 
A. 150,000 cm 
B. 150 m 
C. 0.15 km 
D. 150,000,000,000 nm 
E. 1,500 mm   

 
30. How many moles of hydrogen atoms would be found in 20.0 moles of ammonia (NH3)? 

 
A. 3.00 mol 
B. 5.00 mol 
C. 20.0 mol 
D. 60.0 mol 
E. 80.0 mol 

 
31. Which of the following can be described as a polyatomic ion? 

 
A. NH3  B.  S4  C.  Se2–  D.  C4H8O4  E.  O2

2–  
 
32. In a salt lattice structure, there are cations with a 2+ charge and anions with a 1– charge. Which of 

the following conclusions is valid about this structure? 
 
A. The number of cations equals the number of anions. 
B. There are 4 times as many cations as anions. 
C. There are 4 times as many anions as cations. 
D. There are twice as many cations as anions. 
E. There are twice as many anions as cations. 
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33. How many neutrons would you find in an atom with a mass number of 25 and an atomic number of 
11? 
 
A. 11 B.  14 C.  25 D.  36 E.  55 

 
34. What is the mass percent of carbon in CO2? 

 
A. 12% 
B. 27% 
C. 33% 
D. 36% 
E. 75% 

 
35. A hydrocarbon with a molar mass of 192 g/mol is known to contain 12 atoms of carbon per 

molecule. What is the empirical formula for this hydrocarbon? 
 
A. CH 
B. CH2 
C. C2H 
D. CH4 
E. C4H 

 
36. Which of the following combinations of reagents would be most suitable for preparing a buffer 

solution? 
 
A. HC2H3O2, NaC2H3O2 
B. HCℓ, NaC2H3O2 
C. HCℓ, HC2H3O2 
D. NaCℓ, NaC2H3O2 
E. HC2H3O2, NaOH 

 
37. What is the overall order for the reaction A + 2 B + C  →  D if its rate law is rate = k[A] [B]2? 

 
A. 1st order 
B. 2nd order 
C. 3rd order 
D. 4th order 
E. It cannot be determined without knowing rate measurements or the reaction’s mechanism. 

 

38. Which of the following observations is supported by the equation, E = h𝜈? 
 

A. Energy of any infinitesimal size can be released by a decaying electron moving from one 
shell of an atom to another. 

B. Energy and frequency are inversely proportional. 
C. The energy of light is contained in small packets called quanta. 
D. The wavelength of light is proportional to its frequency. 
E. Light photons are waves, not particles. 
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39. In order for a galvanic electrochemical cell to be spontaneous it must meet which of these criteria? 
 
A. An Ecell value that is greater than 0 
B. An Ecell value that is equal to 0 
C. An Ecell value that is less than 0 
D. It depends on what the electrode materials are composed of. 
E. It depends on the concentration of ions in the solutions at both half cells. 

 
40. What is the oxidation state of the reducing agent in this reaction? 

 
2 Ag(s) + H2S(g)  →  Ag2S(g) + H2(g) 

 
A. –2 
B. –1 
C. 0 
D. +1 
E. +2 

 


