Final Exam Questions
1-) The value of h0 / kT is 0.68, and the vibrational heat capacity contribution is 0.97R for I2 at 25oC. (a) Show what this contribution should be at 0oK. (b) HCl must be at about 3000oK to have the same vibrational heat capacity as does I2 at 25oC. Calculate the zero-point energy of HCl.

2-) One mole of a perfect monatomic gas initially at volume V1 = 5 liter, pressure P1, and temperature  T1 = 298oK experiences the following reversible changes: (A) Isothermal compression to one half the volume, the new volume and pressure being V2 =  0.5 V1 , and P2. (B) Cooling at constant volume, until the pressure is returned to the original value of P1, the final temperature being T2. These changes are shown schematically in the figure below. Notice that process C, reduction in volume at constant pressure P1, is equivalent to the sum of the steps A and B.
(a) Calculate P1, P2, and T2. Also q, w, E, H, S, and G for A and B separately.
(b) Are the magnitudes (without regard for sign) of E, q, and w for step C greater then, less then, or equal to the values of these quantities for the sum of steps A and B? 
[image: image1]
3-) The vapor pressure of CCl4 increases by 4% per degree around 25oC. Calculate H and the normal boiling point of CCl4. List all the assumptions and approximations involved in the derivation of the equation used to obtain H.
4-) The kinetics of the reaction: 
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was studied by determining the initial rate of iodine production for mixtures of various compositions, as given below, at 25oC. None of the solutions initially contained any iodine. The rate law can be expressed in the form
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Show what can be deduced about the values of a, b, c, and d. Calculate the value of k (give its dimensions as well).

	
	Composition, M
	
	Initial Rate ( moles I2/liter/h)*

	
	Fe(CN)-36
	I-
	Fe(CN)-46
	

	Run No
	
	
	
	

	1
	1*10-3
	1*10-3
	1*10-3
	1*10-3

	2
	2*10-3
	1*10-3
	1*10-3
	4*10-3

	3
	1*10-3
	2*10-3
	2*10-3
	1*10-3

	4
	2*10-3
	2*10-3
	1*10-3
	8*10-3

	
	
	
	
	

	
	*Actually determined from the amount of I2 produced in the first few seconds
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