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Chemistry Formulas and Constants

Kinetic energy = ½ mv2
w = -P(V

Ptotal = P1+P2+P3+…

u = (3RT/MW)½
(G = (H - T(S

PV = nRT

Rate ( (MW)-½
P1=X1*Ptotal  

C = q/(T 

E = mc2
H(=E(
= iMRT

E = h( = hc/(
M1V1 = M2V2

Ptotal = P1 + P2 + P3 + …

M = mol/L 
K = oC + 273.16

m = mol/kg solvent

Xi = moli/ moltotal
(Tb = i(kb)(m)

(Tf = i(kf)(m)

Psoln = (Psolv)(Xsolv)
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Standard Temperature and Pressure = 0oC and 1 atm

R = 0.0821 L atm/mol K= 8.314 J/K mol= 1.987 cal.mol K= 62.4 L torr/mol K

NA = 6.02 x 1023/mol

Grossmont College

Periodic Table
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Lanthanide series

Actinide series

Multiple Choice.  Choose the one alternative that best completes the statement or answers the question.

_____1. Which is expected to have the largest dispersion forces? 

a. C2H6 

b. CO2 

c. C8H18 

d. N2 

_____2. Which of the following compounds exhibits hydrogen bonding? 

a. CH3Cl 

b. H3C-O-CH3 

c. HI 

d. NH3 

_____3. The magnitude of the heats of vaporization, fusion and sublimation of a substance reflect the 

a. strength of the covalent bonds between atoms in each molecule of the substance. 

b. strength of the intermolecular forces of the substance. 

c. density of the substance. 

d. magnitudes of the boiling and melting points of the substance. 
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_____4. NH2?

a. Drawing (1)
b. Drawing (2)
c. Drawing (3)
d. Drawing (4)
_____5. C=O?
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a. Drawing (1)
b. Drawing (2)
c. Drawing (3)
d. Drawing (4)
_____6. When a particular solid begins to dissolve in water, the temperature rises dramatically. For the dissolving of this solid in pure water 

a.  is always positive and  Ssoln is always positive. 

b.  is always negative and  Ssoln is always positive. 

c.  is always positive and  Ssoln may be negative or positive. 

d.  is always negative and  Ssoln may be negative or positive. 

_____7. Drawing (1) shows a nonequilibrium system comprised of pure water separated from an aqueous solution by a semipermeable membrane. Shaded spheres represent solute particles and unshaded spheres represent water molecules. Which drawing (2)-(5) represents this system after equilibrium is reached?
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a. drawing (2) 

b. drawing (3) 

c. drawing (4) 

d. drawing (5) 

_____8. In the process of dissolving ionic compounds, the cations and anions are separated from the crystal lattice and surrounded by an ordered shell of solvent molecules. If the solvent is water, the dissolved ions are said to be 

a. halogenated. 

b. hydrated. 

c. hybridized. 

d. homogenized. 

_____9. Which of the following statements is true for a supersaturated solution? 

a. The solute in the solution is at equilibrium with undissolved solute. 

b. A supersaturated solution is more than 50% solute by mass. 

c. The solution contains more than the equilibrium amount of solute. 

d. The solution is stable and the solute will not precipitate. 

The following diagram shows a close-up view of the vapor pressure curves for a pure solvent and a solution containing a nonvolatile solute dissolved in this solvent.  
_____10. [image: image7.png]


Which curve is the solvent and what happens to the boiling point when the solute is dissolved in the solvent?

a. Curve (a) is the solvent and the boiling point increases.

b. Curve (a) is the solvent and the boiling point decreases.

c. Curve (b) is the solvent and the boiling point increases.

d. Curve (b) is the solvent and the boiling point decreases.

_____11. Which one of the following statements does not describe the equilibrium state? 

a. The concentration of the reactants and products reach a constant level. 

b. The rate of the forward reaction is equal to the rate of the reverse reaction. 

c. The concentration of the reactants is equal to the concentration of the products. 

d. Equilibrium is dynamic and there is no net conversion to reactants and products. 

_____12. A catalyst increases the rate of a chemical reaction by providing a lower-energy mechanism for the reaction. When this occurs, which one of the following is not affected? 

a. activation energy for the forward reaction 

b. activation energy for the reverse reaction 

c. rate of the reverse reaction 

d. equilibrium constant 

_____13. Which of the following changes in reaction conditions will not alter the composition of a homogeneous equilibrium mixture of gases? 

a. decreasing the temperature 

b. addition of reactants or products 

c. addition of a catalyst 

d. increasing the pressure or volume 

A crude type of disappearing ink is based on the following endothermic equilibrium:

[Co(H2O)6]Cl2 (aq)  [CoCl2(H2O)4] (aq) + 2 H2O (g)

(colorless)
(blue)

_____14. If the reactant solution is used to write on a piece of paper and the paper is allowed to partially dry, what can be done to bring out the colored handwriting? 

a. add water 

b. put the paper in the oven 

c. put the paper in the freezer 

d. decrease the volume 

Picture (1) represents an equilibrium mixture of solid CaCO3, solid CaO, and gaseous CO2, obtained as a result of the endothermic decomposition of CaCO3. 
[image: image2.png]



_____15. Which picture (2)-(4) represents the equilibrium mixture at a higher temperature? 

a. picture (2) 
b. picture (3) 

c. picture (4) 
d. none of the above 

Problems

1. (5 points) The nonpolar hydrocarbon, C25H52, is a solid at room temperature.  Its boiling point is greater than 400oC.  Which has the stronger intermolecular forces, C25H52 or H2O?  Explain.

2. (7 points) Bromine had Ttriple point = -7.3oC, Ptriple point = 44 mm Hg, Tcritical point = 315oC, and Pcritical point = 102 atm.  The density of the liquid is 3.1 g/cm3, and the density of the solid is 3.4 g/cm3.  

a. Sketch a phase diagram for bromine, and label the critical point, the triple point. The normal boiling point and the normal freezing point. (Axes do not need to be drawn to scale.)
3. (6 points) The enthalpy of vaporization of acetone is 32.0 kJ/mol.  The normal boiling point of acetone is 56.5oC.  What is the vapor pressure of acetone at 25.0oC?
4. (10 points)  Lactose (C12H22O11) is a naturally occurring sugar found in mammalian milk.  A 0.3350 M solution of lactose in water has a density of 1.0432 g/mL at 20oC.  What is the concentration of this solution in the following units 

a. mass percent 

b. molality 

5. (8 points) How many grams of KBr would have to be dissolved to make 125mL of a solution with an osmotic pressure of 2.54 atm at 25.0oC?
6. (6 points) Write the appropriate equilibrium constant for each of the following reactions

a. 2 C(s)  +  O2(g)  <==> 2 CO(g)  

Kp = 

b. Br2(g)  +  5 F2(g)  <==>  2 BrF5(g)  
Kc = 

7. (12 points) Elemental analysis of testosterone, a male hormone, shows that it contains 11.11% H and 88.89% C.  Dissolving 0.0250 g of testosterone in 1.50 g of camphor gives a freezing point of 173.98oC.  What are the molecular mass and molecular formula of testosterone? [Kf for camphor is 37.7 oC/m, Tf = 179.80oC]
8. (6 points)  At 25oC, 0.056 mol O2 and 0.020 mol N2O were placed in a 1.00 L container where the following equilibrium was then established:
2 N2O(g)  +  3 O2(g)  <==>  4 NO2(g)

At equilibrium, the NO2 concentration was 0.020 M.  What is the value of Kc for this reaction? (Be sure to include units.)
9. (8 points) At 25oC, Kc = 0.145 for the following reaction in the solvent CCl4:

2BrCl(g) <==> Br2(g) + Cl2(g)
If the initial concentration of BrCl in the solution is 0.050 M, what will the equilibrium concentrations of Br2 and Cl2 be?


10. (8 points) At 500oC, the decomposition of water into hydrogen and oxygen, 

2 H2O(g) <==>  2 H2(g)  +  O2(g)

has Kc = 6.0 x 10-28.  How many moles of H2 and O2 are present at equilibrium in a 5.00 L reaction vessel at this temperature if the container originally held 0.015 mol of H2O?

11. (8 points) At 27oC, Kc = 6.0 x 1013 M-1 for the reaction

2 NO(g)  + O2(g) <==> 2 NO2(g)

a. Calculate the value of Kp for this reaction at 27oC. (include units)
b. Calculate the value of Kc for the reaction  NO2(g) <==>  NO(g)  +  ½ O2(g) at 27oC. (include units)
12. (14 points) Answer the following questions based on the reaction

C(s)  +  2 H2(g)  <==>  CH4(g)  + heat
i) If H2 is added to the reaction vessel (circle the correct answer)

ii) The rate of the forward reaction will (increase, decrease, stay the same).

iii) The rate of the reverse reaction will (increase, decrease, stay the same).

iv) The pressure of CH4 will (increase, decrease, stay the same)
b. If the total volume of the system is decreased the equilibrium will shift to the (right, left, stay the same)
c. If carbon is added to the reaction vessel the equilibrium will shift to the (right, left, stay the same)
d. If the temperature is reduced

i) The equilibrium will shift to the (right, left, stay the same)

ii) The value of K will (increase, decrease, stay the same)
e. If a catalyst is added to the reaction vessel
i) The equilibrium will shift to the (right, left, stay the same)
ii) The rate of the forward reaction will (increase, decrease, stay the same).

iii) The rate of the reverse reaction will (increase, decrease, stay the same).
f. Show graphically how the concentrations of H2 and CH4 change when CH4 is added to the reaction vessel and when H2 is removed. 
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