I Chem I  -  12th Problem Assignment  - Due April 20, 1999

Exam III - Thursday, April 22, 1998: will cover homework assignments 11 and 12 (including the "study problems") plus the associated readings (text and lecture notes).

Reading (this assignment):  R.-C.: Chapter 15, pp.;  Chapter 16, pp.;

Lecture Notes: Units 15, 16 and 17.
Study problems (not to be turned in): R.-C.: Chapter 15, pp.: 1, 4, 7, 16, 18, 24, 27, 28, 36, 38;  Chapt. 16, pp.: 1, 3, 9, 21, 30, 31.
Problems from R.-C. to be turned in on Tuesday, April  20, 1999:  Chapt. 15, pp. : 2, 9, 10, 13, 17, 31;  Chapt. 16, pp.: 2, 6, 20.

1. Additional problems (also to be turned on April 20):

2. Compare the electronic structures (the MO energy level diagrams) and bonding in N2, O2, F2, CO and NO and explain any differences in chemical reactivity among these molecules.

(b) Compare the molecular formulae, structures and physical properties of: (a) O and S, and (b) F and Cl, in their most stable elemental forms.  Explain why elemental O and S show appreciable differences, whereas F and Cl are relatively similar.

(b) (a) Give examples of compounds that contain oxygen in the following (formal) oxidation states: -2, -1, +1. 

(c)  What are the two most common oxidation states found for the heavier Group 16 elements (S ( Te), in their simple binary compounds?  Give examples of simple binary compounds in these cases. 

3. Compare F with the heavier halogens in terms of the oxidation states that these halogens

exhibit in their binary compounds.  Give examples of compounds that exhibit these 

various oxidation states for F and Cl.

4. Give an examples (at least one of each) of compounds of sulfur that appear to exhibit 

p-p and p-d double bonds.  Draw the overlap of d and p orbitals that results in a

5. p-d double bond.

6. In some ways HF(l) resembles water and differs from the heavier halogen halides.  

7. Describe these points of similarity between HF and H2O and explain why HF is unusual among the hydrogen halides.

8. Draw the Lewis structure and describe the geometry for the following species: 

(a) the S8 ring in yellow sulfur; (b) sulfur trioxide, SO3; (c) the thiosulfate ion, S2O32- ; 
(d) ClF3  ;  (e) BrF4-  ;  (f) ClF4+.

9. Give the formulas of the following compounds: (a) sodium thiosulfate, (b) sulfurous acid, (c) potassium iodate, (d) aluminum sulfate, (e) barium sulfide, (f) lithium sulfite, (g) sodium peroxide, (h) cesium superoxide, (i) sulfur hexafluoride, (j) silver bromide, (k) perchloric acid, (l) sodium chlorate, (m) lithium hypochlorite, (n) potassium bromite, (o) sodium perchlorate,

9.  Complete and balance the following reactions [where given for the reactants, the physical form ((s), (l), (g), (aq), etc.) of the products must be specified]:

(a)   
H2O2(aq)  --heat-->  

(b)    
S(s) +   O2(g) ---->

(c) 
SO2(g)  +  H2O(l)  --->

(d) 
SO3(g)  +  H2O(l)  --->

(e) 
Na2O2(s)  +  H2O(l) --->

(f) 
F2 +   H2O ---->

(g)    
SiO2(s) +  F2(g)  --->

(h) 
F2 +   Se ---->

(i) 
F2 +   I2 ---->

(j) 
Cl2(g)  +  Br-(aq) --->

(j) 
Cl2(g)  +  OH-(aq)  --->







(k) KClO3(s)  --heat-->



(l) Cl2O(g) +  H2O(l)  --->



