Chemistry 141





Name 






Dr. Cary Willard

Exam 4






December 6, 2007
	
	Points Earned
	Points Possible

	Page 1 multiple choice
	
	20

	Page 2
	
	18

	Page 3
	
	25

	Page 4
	
	23

	Page 5
	
	14

	Total
	
	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)
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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 (20 points) 

_____1. Which of the following should have the largest dipole moment? 

a. KCl(g)  

b. H2(g)  

c. CO2(g)  

d. CH3F(g) 

_____2. Which is expected to have the largest dispersion forces? 

a. C2H6 

b. CO2 

c. C8H18 

d. N2 

_____3. Which of the following is most likely to have the highest viscosity at 25oC? 

a. H3C-O-CH3 

b. HOCH2CH2OH 

c. CH3CH2CH2CH3 

d. CH3CH2OH 

_____4. 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. covalent bonds are broken, allowing vaporization to occur. 

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

e. liquid has little surface tension. 

_____5. The rubbing alcohol sold in drug stores often is composed of 70% isopropyl alcohol and 30% water. In this solution 

a. isopropyl alcohol is the solvent. 

b. water is the solvent. 

c. both water and isopropyl alcohol are solvents. 

d. neither water nor isopropyl alcohol is a solvent. 

_____6. Molality is defined as moles of solute per 

a. kilogram of solvent. 

b. liter of solution. 

c. total moles present. 

d. mole of solvent. 

_____7. The solubility of gaseous solutes in liquid solvents is greater when the 

a. external pressure over the solution is increased. 

b. partial pressure of the solvent is increased. 

c. partial pressure of the gas above the solution is increased. 

d. external pressure is decreased. 

_____8. The decomposition of nitrosyl bromide is exothermic: 2 NOBr(g)  2 NO(g) + Br2(g). Which of the following changes in reaction condition will shift the reaction to the left? 

a. increase the container volume 

b. add more NOBr 

c. decrease the temperature 

d. none of the above 

_____9. Which one of the following statements does not describe the equilibrium state? 

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

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

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. 

_____10. The overall reaction for photosynthesis can be represented by the following equation:

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

The enthalpy change for this reaction is 2802 kJ. Which of the following changes in condition will shift the equilibrium to the right? 

a. remove CO2 by reaction with CaO(s) 

b. remove one-half of C6H12O6(s) 

c. increase the pressure of O2 

d. increase the temperature 

Problems (80 points)

1. (6 points) Spilling room-temperature water over your skin on a hot day will cool you down.  Spilling vegetable oil (of the same temperature) over your skin on a hot day will not.  Explain the difference.

2. [image: image2.jpg]Pressure
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(6 points) The phase diagram for sulfur is shown at the right.  The rhombic and monoclinic phases are two solid phases with different structures.  

a. Below what pressure will solid sulfur sublime?  

b. Which of the two solid phases of sulfur is most dense?

3.  (6 points) Which do you predict will have a higher boiling point, CO2 or CS2.  Explain your reasoning.

4.  (25 points) A solution of phosphoric acid was made by dissolving 10.0 g of H3PO4 in 100.0 g of water.  The resulting solution had a volume of 104.0 mL.  

a. Calculate the density of the solution.

b. Calculate the mole fraction of H3PO4 in the solution.

c. Calculate the vapor pressure of the solution.

d. Calculate the molality of the solution.

e. Calculate the freezing point of the solution

5. (7 points) An aqueous solution of 10.00 g of catalyse, an enzyme found in the liver, has a volume of 1.00 L at 27oC.  The solutions osmotic pressure at 27oC is found to be 0.74 torr.  Calculate the molar mass of catalase.

6. (16 points) At a 275oC, 12.0 mol of SO3 is placed into a 3.0 L rigid container, and the SO3 dissociates by the reaction 

2 SO3 (g)  ( 2 SO3(g)  +  O2(g)

At equilibrium, 3.0 ml of SO2 is present.  

a. Calculate Kc for the reaction.

b. Calculate Kp for the reaction.

c. Calculate Kc for 2 O2(g) + 4 SO3(g)  ( 4 SO3(g).

7. (6 points) Which of the following solutions would have the highest boiling point?  Explain your reasoning

a. Pure water

b. A 0.01 m solution of C12H22O11 in water

c. A 0.01 m solution of NaCl in water

d. A 0.01 m solution of CaCl2 in water

Explain your reasoning.

8.  (8 points) At 25oC, K = 0.090 for the reaction

H2O(g)  +  Cl2O(g)  (   2 HOCl(g)

Calculate the final concentrations (in M) of all species if 1.0 g of H2O and 2.0 g of Cl2O are mixed in a 1.0 L flask
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