Chemistry 141





Name 






Dr. Cary Willard

Exam 4






May 18, 2006
	
	Points Earned
	Points Possible

	Page 1 multiple choice
	
	30

	Page 2
	
	23

	Page 3
	
	15

	Page 4
	
	24

	Page 5
	
	22

	Page 6
	
	17

	Total
	
	131

	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. The normal boiling point for HBr is higher than the normal boiling point for HCl. This can be explained by 

a. larger dipole-dipole forces, larger dispersion forces, and larger hydrogen-bond forces for HBr. 

b. larger dispersion forces for HBr. 

c. larger hydrogen-bond forces for HBr. 

d. larger dipole-dipole forces for HBr. 

______2. 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. 

______3. Which drawing best represents hydrogen bonding?
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a. Drawing (1)
b. Drawing (2)
c. Drawing (3)
d. Drawing (4)
______4. When a particular solid begins to dissolve in water, the temperature rises dramatically. For the dissolving of this solid in pure water 

a. Hsoln is always positive and Ssoln is always positive. 

b. Hsoln is always negative and Ssoln is always positive. 

c. Hsoln is always positive and Ssoln may be negative or positive. 

d. Hsoln is always negative and Ssoln may be negative or positive. 

______5. 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. 

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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______6. 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.

______7. Write the equilibrium equation for the reverse reaction:

2 CH4(g) + 3 O2(g) = 2 CO(g) + 4 H2O(g) 

a. Kp = 
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b. Kp = 
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c. Kp = 
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d. Kp = 
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______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. For the reaction: 4 HCl(g) + O2(g) (( 2 Cl2(g) + 2 H2O(l), the equilibrium constant is 0.063 at 400 K. If the reaction quotient is 0.100, which of the following statements is not correct? 

a. [Cl2] will decrease. 

b. [H2O] will increase. 

c. [HCl] will increase. 

d. [O2] will increase. 

Problems
1. (6 points) Rationalize the trend in water solubility for the following simple alcohols
	Alcohol
	Solubility (g/100 g H2O at 20oC)

	Methanol CH3OH
	soluble in all proportions

	Ethanol CH3CH2OH
	soluble in all proportions

	Propanol CH3CH2 CH2 OH
	soluble in all proportions

	Butanol CH3CH2 CH2 CH2 OH
	8.14

	Pentanol CH3CH2 CH2 CH2 CH2 OH
	2.64

	Hexanol CH3CH2 CH2 CH2 CH2 CH2 OH
	0.59

	Heptanol CH3CH2 CH2 CH2 CH2 CH2 CH2 OH
	0.09


2. (8 points) A solution of sodium chloride in water has a vapor pressure of 19.6 torr at 25oC.  The vapor pressure of pure water is 23.8 torr at 25oC and 71.9 torr at 45oC.  

a. What is the mole fraction of NaCl solute particles in this solution?  

b. What would be the vapor pressure of this solution at 45oC?

3. (9 points) A citric acid solution is prepared by dissolving 4.822 g of citric acid (H3C6H5O7) in water to make 250.0 mL of solution.  Citric acid is a triprotic acid meaning that it has three acidic protons.  This solution is used to standardize a sodium hydroxide solution.  A 25.00 mL aliquot of citric acid requires 38.66 mL of sodium hydroxide solution to neutralize it.

a. Determine the molarity of the original citric acid solution

b. Determine the molarity of the sodium hydroxide solution.

4. (15 points) A 1.37 M solution of citric acid (H3C6H5O7) in water has a density of 1.10 g/mL at 60oC.  (Assume dissociation is negligible) Calculate

a. The mass percent of citric acid
b. The mole fraction of citric acid
c. The molality of citric acid
d. The freezing point of the solution (Kf , H2O= 1.86oC/m)
e. The osmotic pressure (in atm) of the solution 
5.  (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.
6. (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 =

7. (8 points) Nitric oxide and bromine at initial partial pressures of 98.4 and 41.3 torr, respectively, were allowed to react at 300K.  At equilibrium the total pressure was 110.5 torr.  

Calculate the value of Kp for the reaction below:
2 NO(g)  +  Br2(g)  ((  2 NOBr(g)
8. (8 points) At 25oC, K = 0.090 for the reaction below.   Calculate the equilibrium concentrations of all species at equilibrium if 1.0 mol of HOCl is placed in a 2.0 L flask. 
H2O(g)  +  Cl2O(g)  ((  2 HOCl(g)
9. (8 points) At a given temperature, Kc = 1.3 x 10-2 M-2 for the reaction below:

N2(g)  +  3 H2(g)  ((  2 NH3(g)

Calculate the value of Kc for the following reactions

a. 4 NH3(g)  ((  2 N2(g)  +  6 H2(g)  
Kc =

b. ½ N2(g)  +  3/2 H2(g)  ((  NH3(g)
Kc =

10. (6 points) At 25oC, Kp = 2.9 x 10-3 atm3 for the reaction below, calculate the value of Kc at that temperature.

NH4OCONH2(s)  ((  2 NH3(g)  +  CO2(g)
11. (9 points) Anthroquinone contains only carbon, hydrogen, and oxygen and has an empirical formula of C7H4O.  The freezing point of camphor is lowered by 22.3oC when 1.32 g anthraquinone is dissolved in 11.4 g camphor.  Determine the molecular formula of anthraquinone.  (Camphor, C10H16O, has a boiling point of 208.0oC, a freezing point of 179.8oC, Kb = 5.95oC/m and Kf = 37.7oC/m)
12. (8 points) For propanoic acid (HC3H5O2, Ka = 1.3 x 10-5 M) determine the concentration of all species present, the pH, and pOH of a 0.100 M solution of propanoic acid.
[HC3H5O2] =





pH =

[C3H5O2-1] = 





pOH =

[H+1] = [H3O+] = 

[OH‑1] = 


































�



































_1209125752.unknown

_1209127116.bin

_1209125773.unknown

_1209124942.unknown

_1209125676.unknown

_1159687275.unknown

