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67. Air bags arc activated when a severe impact causes a steel ball
to compress a spring and electrically ignite a detonator cap.
This causes sodium azide (NaNs) to decompose explosively
according to the following reaction:

2NaN4(s) — 2Na(s) + 3N,(g)

What mass of NaNy(¥) must be reacted to inflate an air bag to
70.0 1. at STP?

L 3125mol N,
2

"7 mol

3.125 mol (5-) = 2.083 mol NaN,

2.083 mol NaN; x 65.0—4—= 135 g NaN,
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10,55 The metabolic oxidation of glucose, CyH50y, in our
bodies produces CO,, which is expelled from our lungs
as a gas:

CeH120g(agq) + 6 04(g) — 6 CO4(g) + 6 H,0()

) Calculate the volume of dry CO; produced at body tem-
perature (37 °C) and 0.970 atm when 24.5 g of glucose is
consumed in this reaction.

b) Caleaulte the volume of oxygen at 1 atm and 298 K gas needed
to completely omdize 50.0 g of glucose.

a)—=24-=0.136 mol C4H .0

0.136 mol CgH,0, ()= 0.817 mol €O,

(0.817mol)(0.0821 -2 (310K)

ey — molK _
V=== 0.970atm 214 L
o,
b) 2222 0278 mol C4H,,0
Oyrﬁ;[ : 6Lt1126
0.278 mol CeH 0 ()= 1.67 mol O,
Rt (1.67mol)(0.0821- %7 (298K)
V=== 1.00atm 40.8 L
O,
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Ethanol (C,Hs;OH) burns in air:
_GHOHD) +_0,(g) > __CO,(g) + __H,0(g)

Balance the equation and determine the volume of air in
Liters at 35.0°C and 790. mm Hg required to burn 227
grams of ethanol. Assume that air is 21.0 percent O, by
volume.

C,H;OH (1) +3 O, (g) — 2 CO, (g) + 3 H,O (g)

—2£79__ 4 93 mol C,H,OH
46.0—L-

"~ mol

4.93 mol C;H;0H(<-)= 14.8 mol O,

(14.8mol) (62.4 ™ Hd y 308

molK

P 790.mmHg

=360. L O,

360. L O,=0.21x where x = volume of air

360L

X==01 1714 L~ 1710 L air



https://docs.google.com/document/d/1nMzc8hh68QzomuEY6wFZdPaNMIashfALFDhm4skTtUY/edit#bookmark=id.1fob9te
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In alcoholic fermentation, yeast converts glucose to
ethanol and carbon dioxide:

CH 1,05 (s) — 2 C,HsOH (1) + 2 CO, (g)
I£5.97 g of glucose are reacted and 1.44 L of CO, gas

are collected at 293 K and 0.984 atm, what is the
percent yield of the reaction?

—=2=0.0332 mol C¢H,,0,

mol

0.0332 mol C4H,,0; ()= 0.0664 mol CO,

o RT (0.0664moz)(o.0821ﬁ)(2931<)_ L6 L
- p 0.984atm T

CoO,

1.44L

L X100 = 88.9%
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10.113 Consider the combustion reaction between 25.0 mL of
liquid methanol (density = L850 g/mL) and 12,5 L of
oxygen gas measured at STP. The products of the reac-
tion are CO,(¢) and H,O(g¢). Calculate the number of
moles of H,O formed if the reaction goes to completion.

2CH;0H + 30, = 2CO, + 4H,0

25.0mL(0.850-%-) = 21.25gCH;OH

2289~ 0.664 mol CH;0H

mol

125L _ ).558 mol O, LR

"7 mol

0.558 mol O, (%) = 0.744 mol H,0




