AP Chemistry

Unit 8 -- In class problems

1) Given the vapor pressure of ammonia is 164 mmHg at -56 ˚C, calculate the vapor pressure at -45 ˚C.  ∆H˚vap = 28.0  EQ \F(kJ,mol)  .

2).  Calculate the normal boiling point of ammonia knowing the vapor pressure at 

–38 ˚C is 538 mmHg.    ∆H˚vap = 28.0  EQ \F(kJ,mol)  
3) Indicate all the various types of intermolecular attractive forces that may operate in each of the following:  



a)  CH3OH(l); 




b) Xe(l); 




c) H2S(l); 




d) ClF(l) 




e) Ca(NO3)2(s)


4) For each of the following pairs of substances predict which will have the higher melting point and indicate why: 

(a) CuBr2 > Br2

(b) CO2 < SiO2 

(c) S < Cr 

(d) CsBr < CaF2
5)Indicate the type of crystal (atomic (lone atom), molecular, metallic, covalent, or ionic)  each of the following would form upon solidification:  



(a) O2  



(b) H2S  



(c) Ag  



(d) KCl  



(e) Si  



(f) Al2(SO4)3  



(g) Ne   



(h) SiO2 


(i) NH3 


(j) MgO  



(k) NaOH 



(l) CH4 .

6) Using the phase diagram given., determine the physical state of water at



a)
900 mmHg and 40 ˚C




b)
500 mmHg and 30 ˚C




c)
300 mmHg and 90 ˚C


7) How much energy does it take to convert 130(C g of ice at -40 to steam at 160(C?  Heat of vaporization of water is 43.9 kJ/mol.  Heat of fusion of water is 6.0 kJ/mol.  Specific heat of ice, water, and steam is 2.1, 4.2, and 1.5 J/g˚C.

8) Explain the concept like dissolves like:

	9)  Calculate the molality and mol fraction of HCl for a solution which is 37.1 % HCl by weight (mass).







	10)  If the density of the solution described in b. is 1.18 g/mL, calculate the molarity of the solution.







11)  A solution of ethylene glycol, C2H4(OH)2, which is 6.77 molar has a density of 1.05 g/mL.  Calculate the mole fraction of ethylene glycol in the solution.

12) Decide whether liquid hexane or liquid methanol is a more appropriate solvent for the substances grease (C20H42) and potassium iodide.

13) Calculate the expected vapor pressure at 25 ˚C for a solution prepared by dissolving 97.4 g of common table sugar (sucrose, MM = 342  EQ \F(g,mol) ) in 453 mL of water.

14) A solution was prepared by adding 20.0 g of urea to 125 g of water at 25 ˚C, a temperature at which pure water has a vapor pressure of 23.76 mm of Hg.  The observed vapor pressure of the solution was found to be 22.67 mm of Hg.  Calculate the molecular weight of urea.

	15) Calculate the freezing point and boiling point of a solution prepared by mixing 6.00 g of C6H12O6 with 35.0 g of H2O.







	16) A solution containing a non electrolyte dissolved in water has a boiling point of 100.305 ˚C.  Calculate the freezing point of the same solution.







	17) What is the molecular mass of nicotine if 5.04 grams of this compound changes the freezing point of 90.0 g of water by  0.647 ˚C?
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