CHEM 101







         Dr. Al-Saadi Work Sheet # 11 (Properties of Liquids and Solids)

1. Identify the most important intermolecular forces in the following compounds:

a. NH4Cl  

b. Teflon , CF3(CF2CF2)nCF3
c. Polyethylene CH3(CH2CH2)nCH3
d. CHCl3
e. NH3
f. NO

g. BF3
2. In each of the following compounds, choose the one with the given property. Justify your answer.

a. Highest boiling point: CCl4, CF4, CBr4.

b. Lowest freezing point: LiF, F2, HCl.

c. Smallest vapor pressure at 25˚C: CH3OCH3, CH3CH2OH, CH3CH2CH3
d. Freatest viscocity: H2S, HF, H2O2.

e. Greatest heat of vaporization: H2CO, CH3CH3, CH4. 

f. Smallest enthalpy of fusion:  I2, CsBr, CaO.

3. Predict which substance in each of the following pairs would have the greater intermolecular forces.

a. CO2 or OCS
b. PF3 or PF5
c. SF2 or SF6
d. SO3 or SO2
4. For which molecule in each of the following pairs would you expect greater intermolecular forces?

a. CH3CH2 CH2NH2 or H2NCH2CH2NH2
b. CH3CH3 or H2CO

c. CH3 OH or H2CO

d. HF or  HBr
5. X-rays from a copper X-ray tube ( = 1.54 Å) were diffracted at an angle of 14.22 degrees by a crystal of silicon.  Assuming first-order diffraction (n = 1 in the Bragg equation), what is the interplanar spacing in silicon?

6. X rays of wavelength 2.63A were used to analyze a crystal. The angle of first-order diffraction was 15.55 degrees. What is the spacing between crystal planes, and what would be the angle for second-order diffraction?

7. Nickel has a face-centered cubic unit cell.  The density of nickel is 6.84 g/cm3.  Calculate a value for the atomic radius of nickel.

8. You are given a small bar of an unknown metal X.  You find the density of the metal to be 10.5 g/cm3.  An X-ray diffraction experiment measures the edge of the face-centered cubic unit cell as 4.09 Å (1 Å = 10-10 m).  Identify X.
9. Nickel has a face-centered cubic unit cell. The density of nickel is 6.84 g/cm3. calculate the value for the atomic radius of nickel. 

10. Titanium metal has a body-centered cubic unit cell.  The density of titanium is 4.50 g/cm3.  Calculate the edge length of the unit cell and a value for the atomic radius of titanium.  (Hint:  In a body-centered arrangement of spheres, the spheres touch across the body diagonal.)

11. What fraction of the total volume of a cubic closest packed structure is occupied by atoms?  (Hint: Vsphere = 
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12. The band gap in aluminum phosphide (AIP) is 2.5 electron-volts (1 eV = 1.6 x 10-19 J).  What wavelength of light is emitted by an AIP diode?

13. The unit cell for nickel arsenide is shown below.  What is the formula of this compound?
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14. In Breckenridge, Colorado, the typical atmospheric pressure is 520. torr.  What is the boiling point of water (Hvap = 40.7 kJ/mol) in Breckenridge?

15. What pressure would have to be applied to steam at 350.oC to condense the steam to liquid wter (Hvap = 40.7 kJ/mol)

16. The enthalpy of vaporization of mercury is 59.1 kJ/mol)? The normal boiling point of mercury is 357oC.  What is the vapor pressure of mercury at 25oC?

17. How much energy does it take to convert 0.500 kg ice at -20.oC to steam at 250.oC?  Specific heat capacities: ice, 2.1 J/g . oC; liquid, 4.2 J/g . oC; steam 2.0 J/g . oC,  (Hvap = 40.7 kJ/mol, Hfus = 6.02 kJ/mol).

18. What is the final temperature when 0.850 kJ of energy is added to 10.0 g ice at 0oC? (See the previous question)

19. An ice cube tray contains enough water at 22.0oC to make 18 ice cubes that each have a mass of 30.0 g.  The tray is placed in a freezer that uses CF2Cl2 as a refrigerant.  The heat of vaporization of CF2CL2 is 158 J/g.  What mass of CF2Cl2 must be vaporized in the refrigeration cycle to convert all the water at 22.0oC to ice at _5.0oC?  The heat capacities for H2O(s) and H2O(l) are 2.08 J/g . oC and 4.18 J/g . oC, respectively, and the enthalpy of fusion for ice is 6.02 kJ/mol.
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