Chemistry 141 - 3923



Name 






Dr. Cary Willard

Exam 4A 





May 18, 2005


Page 1





(18 points)



Page 2





(22 points)



Page 3 





(22 points)



Page 4





(24 points) 



Page 5





(14 points) 



Total





(100 points)

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

1.  (12 points) Calculate the molality, molarity, and mole fraction of NH3 in an 8.00% by mass solution of NH3 in water. (d = 0.9651 g/mL)

Molality = _______________

Molarity = ________________

Mole fraction = __________________

2.  (6 points) Rank the following aqueous solutions in order of increasing (a) osmotic pressure at 50oC and (b) freezing point.   0.100 m NaNO3, 0.200 m glucose, or 0.100 m CaCl2
osmotic pressure 
___________(>,<,=)___________(>,<,=)___________

freezing point

___________(>,<,=)___________(>,<,=)___________
3. (8 points) A solution is prepared by mixing 0.0300 mol of CH2Cl2 and 0.0500 mol of CH2Br2 at 25oC.  Assuming the solution behaves ideally, calculate the composition of the vapor (in terms of partial pressure and mole fractions) at 25oC.  At 25oC, the vapor pressures of pure CH2Cl2 and pure CH2Br2 are 133 and 11.4 torr, respectively.

Partial pressure CH2Cl2____________
mole fraction CH2Cl2_________________

Partial pressure CH2Br2____________
mole fraction CH2Br2_________________

4. (8 points) An aqueous solution of 10.00 g of catalase, an enzyme in the liver, has a volume of 1.00 L at 27oC.  The osmotic pressure at 27oC is found to be 0.745 torr.  Calculate the molar mass of catalase.

5. (6 points) Write the equilibrium expressions for the following reactions

a. P4(s)  +  5 O2(g)  ((  P4O10(s)


Kp = 

b. SiH4(g)  +  2 Cl2(g)  ((  SiCl4(g)  +  2 H2(g)
Kc = 

6.  (8 points) The equilibrium constant, Kp is 2.4 x 103 at a certain temperature for the reaction

2 NO(g)  (( N2(g)  +  O2(g)
For which of the following sets of conditions is the system at equilibrium?  For those that are not at equilibrium. In which direction will the equilibrium shift?

a. PNO = 0.010 atm, PN2 = 0.11 atm, PO2 = 2.0 atm

b. PNO = 0.0062 atm, PN2 = 0.51 atm, PO2 = 0.18 atm

7. (6 points) For the reaction
H2(g)  +  Br2(g)  ((  2 HBr(g)
Kp = 3.5 x 104 at 1495 K.  Calculate the value of Kp for HBr(g)  ((  ½ H2(g)  +  ½ Br2(g)  at 1495 K

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) by the reaction

S8(g)  ((  4 S2(g)

At equilibrium, the partial pressure of S8(g) is 0.25 atm.  Calculate Kp and Kc for this reaction at 1325 K.

9. (12 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. (12 points) Given    CO(g)  +  2 H2(g)  <==>  CH3OH(g)     H = –90.7 kJ/mol

For each of the following changes to the system at equilibrium, predict the direction of the shift and explain why it occurs
	Change






	Shift (left or right)
	Reason

	The volume of the reaction vessel is doubled.


	
	

	The temperature is increased.


	
	

	The pressure of H2(g) is increased.


	
	

	Adding a catalyst


	
	


11. (6 points) Fill out the following table 



	[H3O+]
	[OH–]
	pH
	pOH

	
	3.65 x 10-8 M
	
	

	
	
	4.225
	


12.  (8 points) The weak acid HX has a Ka = 9.50 x 10-3 M.  Calculate the pH of a 0.250 M solution of HX.  (Use the method of successive approximations to solve the problem.)
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