The value of 224 L for the volume of | mol of an ideal gas at STP is worth
remembering, for 1l sometimes makes caleulaniion simpler,

| EXERCIGE B What is the volume of 1,00 mad of idenl gas at 207 CT

Helivm balloon. A helium party balloon, assumed to
b @ pc:rl';.:l;l :|.'|'.|h:.:r:.:. hais o rachus of TEOem, AL room lemperialire [P0,
its imtermal pressure is 1.05 atm. Find the number of moles of helium in
the balloon and the mass of helium needed to inflate the balloon o

these values,

APPROACH We can use the ideal gas law fo find n, since we are given P and
T, and can find V from the ?_I-lﬂ.'ll ranclaiis

SOLUTION We get the volume ¥ from the formula for a sphere:

1
o

V =i
(LIS m)’ = 00244 m".

=y
The pressure is given as 105 am = 1064 = 1P N/m®. The temperature nyst
e expressed in kelvins, so we change 20°C w0 (20 + ZT3IK = 293 K, Finally,
we choose the value of B to be B = 8314 J/{mol- K} becauss we are using 51
wnits This

PV (L0643 10° N/ m®)(0.0244 m')

AT Galdlmal K2k eémol

i =

The mass of helium {atomic mass = 4002 mol as given in Appendixs B or
the perbodic Table) can be obiained from

mass = w2 molecular mass = (1066 mol 400 g/mal) = 42460 0.

SRk Fl ESTIMATE | Mass of air in a room. Estimale the j,_, PHYSICS APPLIED
mass of air in a room whose dimensions are 3m = 3m * 2.5 m high, at 5TP. Mars il aceighief

anl LS AU LI a0 R

APPROACGH First we determine the number of males s wusing the given
velume, Then we can muluply by the mass of one mole 1o get the wial mass
SOLUTION Example 13=100 told us that | nsol at 0°C has a volume of 224 L.
The room’™s volume 15 5m % Im = 2.5m, s

5 3 2.5
= ["."ﬁ.-mit.-ma:l = | 70 sl

4w 107 mt

Air is a mixture of about 200 oxygen {0, ) and 80% nitrogen (N, . The molee-
wlar masses are 2 % 16w = 32w and 2 % 1da = 28w, respectively, for an
average of about 29 w. Thus, 1 mol of air has a mass of about 29g = 0.029 ke,
s00 our rodm has o mass of air

o= (1700 mol 0029 kg/mol) = 50 kg,

NOTE That s roughly 1001bs of air!

| EXERCISE € Ax 2000, would theers be miome or bess air muss moa roomn than al 0°C?

Freguently, volume s specilicd in hiters and pressure i atmospheres,
Rather than convert these 10 51 units, we can instead use the value of R given in
Sectson D3=7 ms (L0BX] L -atm/fmaol - K,

Im many situations il is nol necessary (o use the value of R ot all. For
example, many problems involve a change in the pressure, emperature, and
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