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Question#1:  Most air bags in automobiles are inflated with nitrogen produced by the rapid 
reaction of sodium azide with iron(III) oxide, which is initiated by a spark:  

6NaN3(s)  +  Fe2O3(s)    3Na2O(s)  +  2Fe(s) +  9N2(g) 

How many moles of sodium azide are required to inflate an air bag with nitrogen to a volume 

of 35.0 L at a temperature of 25.0C and a pressure of 765 torr?  (5 marks) 

V(N2) = 35.0 L                  T = 25.0C = 298.15 K    1 pt for T conversion 

P = 765 torr
1 atm

760 torr
 =1.01 atm   OR    P = 765 torr

101.3 kPa

760 torr
 =102.0 kPa 

1 pt for P conversion 

1 1

0 21 1

(1.01 atm)(35.0 L)

(0.0821 atm L )(298.15 K)

(102.0 kPa)(35.0 L)
   1.44  mol N

(8.314 kPa L )(298.15 K)

PV
n

RT mol K

PV
OR n

RT mol K

 

 

  

  

4 2
1.44  mol N

1pt 

                                       1 mark for proper substitution 

  # moles NaN3 = 1.44 moles N2 
3

2

6 mol NaN

9 mol N
 = 0.960 moles NaN3 

1 pt for final answer or or proper ratio. 
 

BONUS QUESTION:  How would the amount of NaN3 needed to inflate an air bag to a volume of 
35.0 L depend on altitude? For example, if one were driving in the “mile-high” city of Denver, 

would more, less, or the same amount of NaN3 be required?  (2 marks) 

As altitude increases, atmospheric pressure decreases.         1 mark 

 one would require less moles of NaN3 to achieve 35.0 L 1 mark. 

Question#2: Complete the table. For “Is it polar?”, circle “yes” or “no”. ”. (3 marks) 

Molecule Draw the Lewis structure Sketch the geometry & name it. Is it polar? 

XeF5
+ 

V = 8 + (57)-1 
=42 e- 

 

 

 

Square 

pyramidal 

 
Yes 

 
No 

                1 mark for Lewis diagram          1 mark for shape/name          1 mark for polarity  

                (correct # e
-
‘s/bonds)                  (based on Lewis structure)    (must match shape) 

 
 

 
 

 

Turn over for next question... 
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Question #3: Hydrazine, N2H4, can be prepared by the following reaction:  

2NH3(aq)  +  NaOCl(aq)     N2H4(aq)  +  NaCl(aq)+  H2O(l) 

If 0.700 g of hydrazine are isolated from the reaction of 42.0 mL of 1.25 M aqueous ammonia 

with 110.0 mL of 0.330 M sodium hyprochlorite, what is the percent yield? Clearly identify 

your final answer and show your steps in arriving at that answer?  (7 marks) 
 

# mol NH3  =  42.0 mL 
1 

1000 

L

mL
   1.25 mol/L  =  0.0525 moles NH3  (1 pt) 

# mol N2H4 = 0.0525 moles NH3
2 4

3

1 mol N H

2 mol NH
  = 0.0263 moles N2H4  (LR)  

# mol NaOCl = 110.0 mL 
1 

1000 

L

mL
   0.330 mol/L = 0.0363 moles NaOCl (1 pt) 

# mol = 0.0363 moles NH3
2 41 mol N H

1 mol NaOCl
  = 0.0363 moles N2H4  (EXCESS)) 

(2 pts for identifying the LR properly – either the above method or some other method.) 
 

MM (N2H4) = (214.01)  +  (41.01) = 32.06 g/mol  (1 pt) 

mass N2H4  =  0.0263 moles N2H4  
2 4

2 4

32.06 g N H

1 mol N H
  = 0.843 g N2H4  (1 pt) 

% yield = 
actual yield 0.700

100%
theoretical yield 0.843

g

g
    =  83.0%  (1 pt for ans or eqn with 0.700 g substituted in correctly.) 

 

Question #4: Using the skeleton structure, complete the Lewis electron-dot formula and 

answer the following questions:  (5 marks) 

                                      1 mark each 
 

This molecule has ___11__ sigma &  ___2__ pi bonds. 

 

The Cb-Oc-Cd bond angle is < 109.5.  1 mark 
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The type of orbitals that best describe the bond between atom (b) & (c) are _ sp
2
_ – __ sp

3
__  1 mark each 
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