Name:__________SOLUTIONS______________  	CHEMISTRY 132, QUIZ #6
Atomic masses in g/mol: H, 1.01; N, 14.01; O, 16.00
Hydrazine, N2H4, was the fuel and nitrogen dioxide, NO2, was the oxidant in the first generation of ICBM missiles.  When the missile was launched, the two reacted to form gaseous nitrogen, N2, and water.
1) Write a balanced chemical equation for the reaction of the two components.
__2___  N2H4          +          ___2__ NO2          =          ___3__ N2          +           ___4___ H2O
2) A missile is loaded with 2.0 metric tons of hydrazine.  [1 metric ton = 1000 kg]
a) Calculate the minimum mass of nitrogen dioxide required to react with all of the hydrazine.
m(N2H4) = 2.0 T = 2.0 x 103 kg = 2.0 x 106 g.   M(N2H4) = 2MN + 4MH = 2(14.01) + 4(1.01) = 32.06 g/mole   
 n(N2H4) = m(N2H4)/M (N2H4) = (2.0 x 106 g)/(32.06 g/mole) = 6.2 x 104 mole 
n(NO2) = [(2 mole of NO2)/(2 mole of N2H4)]( 6.2 x 104 mole of N2H4) = 6.2 x 104 mole
M(NO2) = MN + 2MO = (14.01) + 2(16.00) = 46.01 g/mole
m(NO2) = n(NO2)M(NO2) = (6.2 x 104 mole)(46.01 g/mole) = 2.9 x 106 g
In stoichiometry problems, it is productive to calculate and tabulate intermediate results with particular attention on the number of moles.  Note that the number of moles of hydrazine which is calculated in part (a) is used again in part (b).
b) Calculate the mass of N2 produced by the reaction of hydrazine and nitrogen dioxide.
[bookmark: _GoBack]n(N2) = [(3 moles of N2)/(2 moles of N2H4)]n(N2H4) = (3/2)( 6.2 x 104 mole) = 9.4 x 104 mole
M(N2) = 2MN = 2(14.01) = 28.02 g/mole.   
m(N2) = n(N2)M(N2) = (9.4 x 104 mole)(28.02 g/mole) = 2.6 x 106 g
3) 0.030 g of hydrazine is dissolved in 500.00 mL of water.  Calculate the molar concentration of hydrazine in the resulting aqueous solution.
Molarity is the number of moles of solute, hydrazine in this case, per Liter of solution.
N(N2H4) = m(N2H4)/M(N2H4) = (0.030 g)/(32.06 g/mole) = 0.00094 mole. 
 V(solution) = 500.00 mL = 0.5000 L
[N2H4] = n(N2H4)/V(solution in Liter) = (0.00094 mole)/(0.5000 L) = 0.0019 M or 1.9 mM
