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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. For the nuclear symbol F9
19

, the total number of subatomic particles in the fluorine atom is 

A. 9  B.  10  C.  18  D.  19  E.  28 

 

2. A solution is 0.015 M each in LiCl, MgI2, and FeCl3. What is the molar concentration of 

chloride ions in this mixture? 

A. 0.045 M Cl–  

B. 0.060 M Cl–  

C. 0.030 M Cl–  

D. 0.090 M Cl– 

E. 0.135 M Cl– 

 

3. When a 1.50-g sample of a nonelectrolyte compound is dissolved in enough solvent to yield 
a 800.0-mL solution at 27.0 ºC, the osmotic pressure was recorded as 2.10 torr. What is the 
molar mass of this compound? 

A. 1.36 x 10–4 g/mol 

B. 16.7 g/mol 

C. 1.67 x 104 g/mol 

D. 21.7 g/mol 

E. 9.10 x 10–5 g/mol 

 

4. The energy required for the conversion of an ionic solid to widely separated gaseous ions is 
known as 

A. activation energy 

B. free energy 

C. ionization energy 

D. kinetic energy 

E. lattice energy 

 

5. Consider two compounds A and B of equal mass. The density of A is greater than that of B. 
This means the volume of A ________ the volume of B. 

A. is less than 

B. is greater than 

C. is equal to  

D. cannot be compared to 

E. more information is needed to compare with 
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6. The organic compound shown is   CCH3 CH3

O

 

A. an organic acid 

B. an alcohol 

C. an ether 

D. a ketone 

E. an aldehyde 

 

7. Which of the following elements will have the greatest electronegativity? 

A. Si  B.  P  C.  N  D.  O  E.  C 

 

8. Consider the following gas-phase equilibrium:  

H2(g) + I2(g) ⇌ 2 HI(g)  

At a certain temperature, the equilibrium constant Kc is 4.0. A student started with an 

equimolar quantity of H2 and I2 and no HI. When equilibrium was established, he determined 

the HI amount to be of 0.20 mole. How many mole of H2 was present at beginning?  

A. 0.10 mol  

B. 0.20 mol  

C. 0.30 mol  

D. 4.0 mol  

E. need to know the volume of the reaction vessel 

 

9. What is the correct name for Li2CO3? 

A. lithium tricarbonate 

B. lithium carbonate 

C. lithium(II) carbonate 

D. dilithium carbon trioxide 

E. dilithium carbonate 
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10. Consider the following reaction in which nitric oxide is oxidized to nitrogen dioxide. 

2 NO(g) + O2(g) ⟶ 2 NO2(g) 

The rate law of this reaction is rate = k[NO]2[O2].  

If this reaction takes place in a sealed vessel and the total pressure were doubled by 

reducing the volume of the container by half, what effect would this have on the rate of 

reaction? 

A. The reaction rate would double. 

B. The reaction rate would triple. 

C. The reaction rate would quadruple. 

D. The reaction rate would increase by a factor of eight. 

E. There would be no effect on the reaction rate. 

 

11. Consider the combination of number and symbol in 5 N2, which of the following is the most 

accurate? 

A. 5 nitrogen atoms 

B. 10 individual nitrogen atoms 

C. 5 nitrogen molecules 

D. 10 nitrogen molecules 

E. none of these 

 

12. Arrange the following in order of increasing concentration: 1% by mass, 1 ppb, 1 ppm, 1 ppt. 

A. 1% < 1 ppm < 1 ppb < 1 ppt 

B. 1 ppt < 1 ppb < 1 ppm < 1% 

C. 1 ppt < 1 ppm < 1 ppb < 1% 

D. 1 ppb < 1 ppm < 1 ppt < 1% 

E. 1 ppm < 1 ppb < 1% < 1 ppt 

 

13. In which of the following sequences of measured numbers do all members of the sequence 

contain three significant figures? 

A. 3.03 and 3.30 and 0.033 

B. 78,000 and 0.00780 and 780 

C. 30.0 and 0.300 and 30,100 

D. no correct response 

E. all responses are correct 
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14. In the periodic table, as the atomic number increases from 11 to 17, what happens to the 

atomic radius? 

A. It remains constant 

B. It increases, then decreases 

C. It increases only 

D. It decreases, then increases 

E. It decreases only 

 

15. The equilibrium concentrations found in the following reaction  

2 A(g) + B(g) ⇌ C(g)  

are [A] = 2.4 x 10–2 M, [B] = 4.6 x 10–3 M, and [C] = 6.2 x 10–3 M. What is the value of Kc? 

A. 56  

B. 1.8 x 10–2 

C. 4.3 x 10–4 

D. 2.3 x 103 

E. 5.8 x 102 

 

16. Which of the following is the correct name for the compound with formula Ca3P2?  

A. tricalcium diphosphorus  

B. calcium phosphite  

C. calcium phosphate  

D. calcium diphosphate  

E. calcium phosphide  

 

17. Consider the hydrolysis of t-butyl chloride as represented by the following equation: 

(CH3)3CCl + H2O ⟶ (CH3)3COH + HCl 

The rate expression of this reaction is: rate = k[(CH3)3CCl]. What is the order of the reaction 

with respect to each reactant, and what is the overall order? 

A. The order in t-butyl chloride is 1, the order in H2O is 0, and the overall order is 1. 

B. The order in t-butyl chloride is 1, the order in H2O is 1, and the overall order is 1. 

C. The order in t-butyl chloride is 0, the order in H2O is 1, and the overall order is 1. 

D. The order in t-butyl chloride is 1, the order in H2O is 1, and the overall order is 2. 

E. The order in t-butyl chloride is 1, the order in H2O is 0, and the overall order is 2. 
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18. In a chemical reaction, when a species carries a positive charge, it has 

A. lost an electron. 

B. lost a proton. 

C. lost a neutron. 

D. gained an electron. 

E. gained a proton. 

 

19. What is the mole fraction of sucrose (C12H22O11) in a solution made by dissolving 325 g 

sucrose in 242 g H2O? 

A.  0.0660  B.  3.92 C.  24.3 D.  0.0706 E.  0.573 

 

20. The initial rate data in the table below represent the reaction  

2 NO(g) + O2(g) ⟶ 2 NO2(g) 

What is the experimental rate law for the reaction? 

Experiment Initial [NO], M Initial [O2], M Initial rate of formation of NO2,  

1 0.10 0.10 2.5 x 10–4 M . s–1 

2 0.20 0.10 5.0 x 10–4 M . s–1 

3 0.20 0.40 8.0 x 10–3 M . s–1 

 

A. rate = k [NO] [O2] 

B. rate = k [NO] [O2]2 

C. rate = k [NO]2 [O2] 

D. rate = k [NO]2 [O2]2 

E. rate = k [NO] / [O2] 

 

21. Which of the following acids is not a strong acid?  

A. HCl 

B. HBr 

C. HF 

D. HI 

E. all of the above are strong acids 
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22. Balance the chemical equation below and select the appropriate coefficients below. 

___ C6H5CH3(l)   +   ___ O2(g)      ___ CO2(g)   +  ___ H2O (l) 

A. 1, , 8, 4, 6 

B. 2, 8, 4, 6 

C. 1, 9, 7, 4 

D. 2, 9, 7, 4 

E. Equation is balanced as written 

 

23. The following graph illustrates which one of the gas laws? 

 

 

 

 

 

A. Charles’s Law 

B. Combined Gas Law 

C. General Gas Law 

D. Boyle’s Law 

E. Ideal Gas Law 

 

24. Calculate the energy that must be transferred from the surroundings to a 10.0 g sample of 
copper to raise the temperature of the copper from 298 K to 598 K. The specific heat of 

copper is 0.385 J/(g . K) 

A. 1160 J B.  –160 J C.  –1160 J D.  1160 K E.  300 K 

 

25. A beta particle is a particular type of a(n)  

A. atom B.  proton C.  carbon D.  electron E.  none of these 

 

26. What is the percent composition of hydrogen in ammonia? 

A.  17.78% B.  12.86% C.  22.39% D.  82.21% E.  25.00% 

 

27. What is the wavelength (in meters) of a cell phone signal operating at 1.12 GHz? 

A. 2.68 m B.  0.268 m C.  268 m D.  0.0268 m E.  300 m 
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28. The change of zinc metal going to zinc ion is a(n) 

A. oxidation 

B. reduction 

C. neutralization 

D. electrolyzed 

E. none of the above 

 

29. A covalent compound that is tetrahedral in shape is 

A. ammonia 

B. carbon dioxide 

C. sulfate ion 

D. water 

E. methane 

 

30. Which of the following is not a Bronsted-Lowry acid? 

A. BF3  

B. NH4
+  

C. HC2H3O2  

D. HCl 

E. all of the above are Bronsted-Lowry acids 

 

31. The unbalanced equation below is an example of a ___________ reaction 

C6H5CH3(l)  +  O2(g)    CO2(g)  +  H2O(l) 

A. combination 

B. decomposition 

C. displacement 

D. combustion 

E. metathesis 

 

32. Calculate the density of CO2 at STP. 

A. 1.00 g/L B.  5.00 g/L C.  1.96 g/L D.  0.960 g/L E.  0.100 g/L 

 

33. Which of the following is/are state function(s) of thermodynamics? 

A. enthalpy 

B. entropy 

C. pressure  

D. volume 

E. all of the above are state functions 
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34. What mass of carbon is contained in 454 g of propane, C3H8? 

A. 300. g  B.  81.7 g C.  18.2 g D.  371 g  E.  454 g 
 

35. The anode in an electrochemical cell is characterized by 

A. being directly connected to the salt bridge 

B. the location of the reduction 

C. being the same as the cathode 

D. marked by a positive sign 

E. the location of the oxidation  

 

36. Which molecule has the largest electronegativity difference along a bond?  

A. O2  B.  CH4 C.  HF  D.  H2O E.  HCl 

 

37. What type of molecular interaction is most relevant to a solution of saturated solution of 
sodium chloride? 

A. induced dipole 

B. dispersion 

C. ion-dipole 

D. dipole-dipole 

E. pi stacking 

 

38. Using the equation below, if you react 25.0 g of glucose (C6H12O6) with 27.0 g of oxygen 
gas, what mass of water will you produce?   

C6H12O6(s)  +  6 O2(g)    6 CO2(g)  +  6 H2O(l) 

A. 15.2 g of water 

B. 15.0 g of water 

C. 0.833 g of water 

D. 25. 0 g of water 

E. 13.0 g of water 

 

39. What is the number of waves passing a given point per unit time? 

A. wavelength 

B. frequency 

C. wavenumber 

D. node 

E. amplitude 
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40. The process by which molecules directly transition from a solid to gas phase is  

A. evaporation 

B. burning 

C. condensation 

D. freezing 

E. sublimation 




