Name______________________________________________________________

IC1 Exam 4  -  April 27, 1998

1. (35 points) Compare the first and second elements in Groups 15 (VB), 16 (VIB) and 17 (VIIB) in terms of: 

(a) their physical forms (s, l, or g) at STP

(b) the structural/bonding type in the solid form of these elements (metallic, ionic, extended-covalent or molecular/atomic).

(c) for those elements that occur in a molecular form, give the formula and draw and describe the structure (both the Lewis and the molecular structure) of the most stable/common molecular form.

(d) for those cases where there is an appreciable difference in the most stable/common molecular form, explain this difference.

(e) fill in the symbol for the element(s) from Groups 15, 16 or 17 that best fit(s) the following descriptions:


(i) the three elements that are found in the highest concentrations in nature in their 
uncombined, elemental form: ______,    ______,   and _____.


(ii) a metallic element from Group 15 that forms a basic oxide and prefers a +3 
oxidation state in its compounds: ______.


(iii) an element whose only stable allotrope is called ozone ______ (also give the 
formula for ozone __________).


(iv) a smelly, reactive element that occurs as a red liquid at STP: __________.


(v) a spontaneously flammable element that is not found in nature in its 
uncombined, elemental form and whose oxide(s) form(s) (a) strong acid(s) in 
water: ____________.

2. (35 points) Give the (a) formulas, and (b) draw and describe the structures [Lewis (with all important resonance forms) and molecular ], for the most stable/common oxides (a total of 7) of the following elements: (i) N; (ii) P; (iii) S.

(c) For those oxides in part (a) that react readily with water (five), write balanced equations for this reaction and indicate whether the resultant solution will be acidic, basic or approximately neutral.

3. (30 points) Give the formulas for the following compounds: 

(a) sodium nitrite; (b) nitric acid; (c) hydrazine; (d) magnesium nitride; (e) phosphorous acid; (f) aluminum phosphate; (g) phosphine; (h) sulfuric acid; (i) ammonium sulfate; 

(j) antimony(III) sulfide; (k) calcium hypochlorite; (l) perchloric acid; (m) sodium bromate; (n) phosphorus pentabromide; (o) hexachlorocyclotriphosphazene

4. (15 points) (a) Draw the Lewis structure, including any important resonance forms, and draw and describe the molecular structure for hexachlorocyclotriphosphazene [probl. 3(o)].

(b) Draw and describe the double bonds that appear in this Lewis structure of hexachlorocyclotriphosphazene.  

5. (35 points) Complete and balance the following equations [indicate, where given for the reactants, the physical form of the products; i.e., (g), (l), (s), (aq), (am), etc.]:

(a)      NH3(g) +   O2(g)  (uncatalyzed) --->  

(b)      NH4NO3(s)  --heat-->

(c)   
NO(g)  +  O2(g)  +  H2O(l) --->

(only one product! - this (net) reaction is   






involved in an important industrial process) 

(d)  
NH3(g) +  CO2(g)  +  H2O(l)  --->

(e) 
PCl3  +  H2O  --->

(f) 
PCl3  +  (excess)   C6H5MgBr  --->

(g)  
H2O2(l)  --heat-->

(h) 
S +   O2  ---> _____ +  H2O --->      

(reactions involved in the 








production of acid rain )

(i)   
_____ (elemental fluorine)     +  H2O  --->

(j)   
_____ (elemental fluorine)     +   _____  (elemental iodine)  --->

(k) 
_____ (elemental chlorine)  +  H2O  <-->

(l)
KI(aq) +   _____  (elemental iodine)  --->
