Sample Test #4 - Chem 151

1. Calculate the lattice energy using the Born-Haber cycle. The heat of sublimation for sodium is 108 kJ/mol, and the standard heat of formation for NaCl = -411 kJ/mol. The energy required to dissociate 1/2 mole of Cl2 into chlorine atoms is 121.4 kJ.

2. Write Lewis dot structures for the following molecules: (a) NCl3, (b) OCS, (c) H2O2, (d) CN -, (e) PH3, (f) P4, (g) N2H4, (h) HClO3.

3. Draw three resonance structures for the chlorate ion.

4. Draw three reasonable structures for the OCN- ion. Show formal charges.

5.  Write three resonance structures for hydrazoic acid, HN3 (HNNN). Show formal charges.

6. Draw Lewis dot structures for SeF4 and SeF6.

7. Give an example of a molecule that has: (a) a complete octet, (b) expanded octet, (c) incomplete octet.

8. Oxygen forms ionic compounds in which the anion is oxide, peroxide, or superoxide ion. Draw Lewis structures of these ions.

9. A student claims that MgO actually consists of Mg+ and O- ions, not Mg+2 and O-2. How could you prove that this is not corrrect?

10. Predict the geometry of the following: (a) CH3I, (b) BCl3, (c) NF3, (d) H2Se, (e) NO2-, (f) NH2-, (g) SCN-, (h) H3O+.

11. What are the hybrid orbitals of the carbon atoms in the following molecules:(a) H3C-CH3, (b) H3C-CH=CH2, (c) CH3-C=C-CH2OH, (d) CH3CH=O, (e) CH3COOH.

12. Describe the hybridization of PF5.

13. Show how sp3 hybrids form for carbon.

14. Which member of the following pairs would you expect to have a higher boiling point? (a) O2 and Cl2, (b) SO2 or CO2, (c) Hf or HI, (d) Ne or Xe, (e) CO2 or CS2, (f) CH4 or Cl2, (g) F2 or LiF, (h) NH3 or PH3?

15. Predict the viscosity of ethylene glycol relative to that of ethanol and glycerol (see table 11.3 in Chang).

16. Metallic iron crystallizes in a cubic lattice. The unit cell edge is 287 pm. The density of iron is 7.87 g/cm3. How many iron atoms are within the unit cell?

17. A face-centered cubic cell contains 8 X atoms at the corners, and 6 Y atoms at the faces. What is the empirical formula of the solid?

18. Which of the following are molecular solids and which are covalent solids? Se8, HBr, Si, CO2, C, P4O6, SiH4
19. Calculate the amount heat required to convert 74.6 g of water to steam at 100 (C.

20. Steam at 100 (C causes more serious burns that water at 100 (C. Explain. 

21. The distance between Li+ and Cl- is 257 pm in the solid LiCl, but 203 pm in the gas phase. Explain the

difference in bond lengths.

