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Yersion A

1. ATTEMPT ANY O/NE OF THE FOLLOWING TWO PROBLEMS

The reaction in a safety air bag is as follows:

2NaN3(s) = 2Na(s) +3 Nyx(g)

If the airbag has a volume of 36 L and is to be filled with nitrogen gas at a pressure of
1.15 atm at a temperature of 26.0 °C., how many grams of NaN; needs to be

decomposed?
Or

Hydrogen gas is produced when zinc reacts with sulfuric acid:
Zn (s) + HS04(aq) 2 Ha(g) +7Zn SO4(aq)
If 159 mL of wet H, is collected over water 24.0°C and a barometric pressure of 738 torr,

how many grams of Zn have been consumed.

Answer:
a.
PV=nRT
HZB\_/: (1.15atm)(36L)

RT (0.0821L-atm/mol-K)(299K)

=1.69moIN, <&

2molNaN, || 65gNaN,
3moIN, /| ImolNaN,

(1 .68m01N2)[ }*73.08gNaN3

=73 g with correct sig figs ===

b.
PV=nRT

P has to take into consideraton the

L paink

fact that it has water vapor in it.

P =738-22.38torr(partial pressure of water at 24°C)

=715.62 torr x =0.9416atm

torr
PV (0.9416atm)(0.159L)
n=4:
RT (0.0821L-atm/mol-K)(297K)

4 Fo'?vct

=0.006140molH, <—

molZn [65.39an
molH,

(0.006136m01H2)[ ]=0.401 gZn

1molZn



Version b

1. ATTEMPT ANY QN E OF THE FOLLOWING TWO PROBLEMS

The reaction in a safety air bag is as follows:

2NaN;(s) = 2Na(s) +3Ny(g)

If the airbag has a volume of 40 L and is to be filled with nitrogen gas at a pressure of
1.15 atm at a temperature of 26.0 °C., how many grams of NaN3 needs to be

decomposed?
Or

Hydrogen gas is produced when zinc reacts with sulfuric acid:

Zn (s) + HzS804 (aq) 2 Ha(g) +Zn SO4(aq)
If 169 mL of wet H, is collected over water 24.0°C and a barometric pressure of 738 torr,

how many grams of Zn have been consumed.

Answer {me.gu F/‘s»wvt

PY=aRT </

PV _ (1.15atm)(40L)

RT (0.0821L-atm/mol-K )(299K)
=1.874molN, &
=

(1 .873moiN2)[2m°1NaN3 J( e Al JZSI.QOgNaNS

3molN, ImolNaN,
=80g with correct significant figures. —
b.
PV=nRT < | peivts

P has to take into consideraton the
fact that it has water vapor in it.
P =738-22.35torr(partial pressure of water at 24°C)

latm

=715.65 torr x =(0.9416atm

60 torr
PV (0.9416atm)(0.169L)

RT (0.0821L-atm/mol-K )(297K)
=0.006526molH, <&

=

molZn (65.39{;211
molH,

(0.0065 26molH, )(

= pg}wh

e ] =04268Zn ¢ ——— 4 aze} wh

%\h’vfﬂb“ﬁ



YOU MUST ATTEMPT THIS PROBLEM

2. The fluorocarbon compound C,Cl5F; has a normal boiling point of 47.6 °C. The
specific heat of C,CI3F; (1) and C,Cl3F5 (g) are 0.91 J /g K and 0.67 J /g K respectively.
The heat of vaporization for the compound is 27.49 kJ / mol. Calculate the heat requirec
to convert 25.0 g of C;CIsF3  from a liquid AT 5.00 °C to a gas at 82.00 °C.

Molecular mass = 187.4 <— — e F“‘“”"’b

1 mole

258X =0.1334mol
1874 ¢
J ; o 1y
1=mcAT=25gx091—x 426K =
Q g T . Fbl.f\k
=969 J =.969 kJ
Q2 = mass in moles x heat of vaporization
— 01334 moles x 2749 —— 2 Pelcs
_ mol
=3.667kJ

Q3=25gx0.67 J—x 344K
g

=576] =0.576 kJ

Q=0Q1+Q2+Q3 =5.21 kJ \
2 Pﬁ"{xmh /EFY AAAAAA
+ 1 ponk *6““(&
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