Chemistry 141





Name 






Dr. Cary Willard

Exam 4






December 7, 2006
	
	Points Earned
	Points Possible

	Page 1 multiple choice
	
	30

	Page 3
	
	25

	Page 4
	
	20

	Page 5
	
	22

	Page 6
	
	16

	Page 6
	
	8+5

	Total
	
	121

	Percent Score
	
	100


Note: All work must be shown to receive credit.  On calculation problems show answer with the correct number of significant figures using scientific notation if necessary.
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Chemistry Formulas and Constants

Formulas

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=iX1*Ptotal  

C = q/(T 

w=dxF 

E = IR 

(Go = -nFEo
(G = - RTlnK 

E = mc2
Ba(Na)2 = fruit

H(=E(
Amp  = C/sec

(= iMRT

E = h( = hc/(
M1V1 = M2V2

Ptotal = P1 + P2 + P3 + …

M = mol/L

m = mol/kg solvent

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

(Tf = i(kf)(m)

Psoln = (Psolv)(Xsolv)

pH = -log [H3O+]

pOH = -log[OH-]

[H3O+][OH-]= 1.0x10-14M2
pH+pOH = 14
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Constants

1 angstrom = 10-8 cm

F = 9.65 x 104 C

h = 6.626 x 10-34 J sec

c= 2.9979 x 108 m/sec

e = 1.602 x 10-19 C

NA = 6.022 x 1023/mol

k = 1.381  x 10-23 J/K

K = oC + 273.16

Kw = 1.0 x 10-14M2

mass electron = 9.109 x 10-31 kg

R = 0.0821 L atm/mol K= 8.314 J/K mol= 1.987 cal.mol K= 62.4 L torr/mol K 
Standard Temperature and Pressure = 0oC and 1 atm

Multiple Choice (30 points) 

______1. A supercritical fluid refers to a substance 

a. at its triple point. 

b. with a viscosity of zero. 

c. that is in the liquid crystal state. 

d. above both its critical temperature and its critical pressure. 

______2. For a liquid solution made by dissolving a solid or a gas in a liquid, the 

a. liquid is the solvent. 

b. liquid is the solute. 

c. solute is the component present in the greatest amount. 

d. solvent is the component present in the greatest amount. 

______3. Molality is defined as moles of solute per 

a. kilogram of solvent. 

b. liter of solution. 

c. total moles present. 

d. mole of solvent. 

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.  
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______4. 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.

______5. Which of the following changes in reaction conditions will alter the composition of an equilibrium mixture of gases? 

a. decreasing the pressure or volume 

b. increasing the temperature 

c. addition of reactants or products 

d. All of the above will alter the equilibrium concentrations. 

______6. Which statement is true for a reaction with Kc equal to 2.43 x 10-12? 

a. The reaction proceeds nearly all the way to completion. 

b. There are appreciable concentrations of both reactants and products. 

c. The reaction proceeds hardly at all towards completion. 

d. Increasing the temperature will not change the value of Kc. 

______7. Molecules of a liquid can pass into the vapor phase only if the 

a. vapor pressure of the liquid is high. 

b. molecules have sufficient kinetic energy to overcome the intermolecular forces in the liquid. 

c. temperature of the liquid is near its boiling point. 

d. liquid has little surface tension. 

______8. Red blood cells are placed into pure water. Which of the following statements is true? 

a. The osmotic pressure inside the cells equals the osmotic pressure outside. 

b. Water molecules flow out of the red blood cells, causing them to collapse. 

c. The osmotic pressure of the cell contents increases, causing the cells to burst. 

d. Water flows into the red blood cells, causing them to swell and burst. 

______9. Which drawing best represents hydrogen bonding?

[image: image3.wmf]H

O

H

H

O

H

(

3

)

H

H

(1)

H

F

(2)

H

H

O

H

O

H

(3)

(4)

 

a. Drawing (1)
b. Drawing (2)
c. Drawing (3)
d. Drawing (4)
______10. Write the equilibrium equation for the reverse reaction:
2 CH4(g) + 3 O2(g) = 2 CO(g) + 4 H2O(g) 

a. Kp = 
[image: image4.wmf]3

2

4

2

]

[

]

[

]

[

]

[

2

4

2

O

CH

O

H

CO

P

P

P

P

 
b. Kp = 
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c. Kp = 
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d. Kp = 
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Problems
1. (6 points) When a person has a severe fever, one therapy used to reduce the fever in an “alcohol rub.”  Explain how the evaporation of alcohol from a person’s skin removes heat energy form the body.

2.  (8 points) In each group of substances, pick the one that has the given property.  Justify your answer

a. highest boiling point: CCl4, CF4, CBr4
b. lowest vapor pressure at 25oC:  CH3OCH3, CH3CH2OH, CH3CH2CH3
3. (6 points) The melting point of a fictional substance X is 225oC at 10.0 atm.  If the density of the solid phase of X is 2.67 g/mL and the density of the liquid phase is 2.78 g/mL at 10.0 atm, predict whether the normal melting point of X will be less than or greater than 225oC.  Explain your reasoning.  (Hint: sketch a phase diagram for the substance.)
a. (5 points) Describe what is meant by a dynamic equilibrium in terms of the vapor pressure of a liquid.
4. (20 points) An aqueous antifreeze solution is 40.0% ethylene glycol (C2H6O2) Calculate

a. The molarity of ethylene glycol
b. The mole fraction of ethylene glycol
c. The molality of ethylene glycol
d. The boiling point of the solution (Kb, H2O= 0.51oC/m)
e. The osmotic pressure (in atm) of the solution 
5. (6 points) Thyroxine, an important hormone that controls the rate of metabolism in the body, can be isolated from the thyroid gland.  When 0.455 g of thyroxine is dissolved in 10.0 g of benzene, the freezing point of the solution is depressed by 0.300oC.  What is the molar mass of thyroxine?  (kf(benzene) = 5.12oC/m)

6.  (10 points) What will happen to the number of moles of SO3 in equilibrium with SO2 and O2 in the reaction 
2 SO3(g)  ((  2 SO2(g)  +  O2(g)
Ho = +197 kJ

in each of the following cases?

a. Oxygen gas is added.
b. The pressure is increased by decreasing the volume of the reaction container.
c. The pressure is increased by adding argon gas.
d. The temperature is decreased.
e. Gaseous sulfur dioxide is removed.
7. (6 points) Write the equilibrium expressions for the following reactions
a. 2 PBr3(g)  +  3 Cl2(g)  ((  2 PCl3(g)  +  3 Br2(g)

Kc = 

b. CuO(s)   +  H2(g)  ((  Cu(l)  +  H2O(g)

Kp =

8. (8 points) A sample of S8(g) is placed in an otherwise empty rigid container at 1325 K at an initial pressure of 1.00 atm, where it decomposes to S2(g) th the reaction 

S8(g)  ((  4 S2(g)

At equilibrium, the partial pressure of S8 is 0.25 atm.  Calculate the value of Kp for this reaction.

Calculate the value of Kc for this reaction.

9. (8 points) At a particular temperature, K = 3.75 for the reaction

SO2(g)  +  NO2(g)  ((  SO3(g)  +  NO(g)

If all four gases had initial concentrations of 0.800 M, calculate the equilibrium concentrations of the gases.

10. (8 points) Calculate a value for the equilibrium constant for the reaction 

O2(g)  +  O(g)  ((  O3(g)

Given 

NO2(g)  ((  NO(g)  +  O(g)


K = 6.8 x 10-40 M
O3(g)  +  NO(g)  ((  NO2(g)  +  O2(g) 
K = 5.8 x 10-34 
Calculate the value of the equilibrium constant for the reaction


2 O3(g)  ((  2 O2(g)  +  2 O(g)
Extra Credit (5 points) 

A 0.100 g sample of the weak acid HA (molar mass = 100.0 g/mol) is dissolved in 500.0 grams of water.  The freezing point of the resulting solution is -0.0056oC.  Calculate the value of Ka for this acid.  Assume molarity equals molality for this solution.  

(Hint:  For an acid dissociating HA(( H+1 +  A-1, Ka = [H+1][A-1]/[HA])
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