Announcements
Wednesday, October 14, 2009

Quiz 2 is next Wed, Oct 21 (ch 4 and most of 5)
MasteringChemistry due dates (all at 11:59pm)
= Ch 5: Fri, Oct 23
= Ch 6: Fri, Oct 30

Lab report due dates (at 3:00pm):
= Exp 7 (Interface): Mon, Oct 19
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Boyle's law

) f
V = constant x — PV < éoms{m’f for «
P J/ CloSed coutaiwy

P(U( - F’L U?, (: cms‘}“d)

for a s'le\e ¢losed coutaimar

6.2 L air at 760 mmHg is compressed to 4.4 L. What is the
new pressure (assuming constant temperature)?

Pfu"—Fq,)L{ F’L: FIUI ; M—/)(G_Z—L—)
= [1ob quHj
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Charles's Law

Charles's Law relates V and T for a fixed amount of gas
ar A constant Prcssafe

T and U are [ wel 988

Jiruﬁ.,) frofarh‘w&

V DL\OV_) o5 rl gas

25 wol Jas

T 0 sy 3w ’C

Charles'slaw: '\ « T U = toustauy = T

—\L - constaut \ vV,
T

A balloon has a volume of 1.0 L at 298 K. What is its

volume at 77.4 K?  Gssum€ coustant P, adsumt constant
tales of qas

V, = v, (e\31E)
T ’ (209 k)
[
Wewld Hlis calcdebion work in 1’C7' NO  must use

0.26 L

~— absolute nmreerm.
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Avogadro's Law

Avogadro's law relates amount (in mol) with volume,
assuming constant temperature and pressure

‘Mﬂ'm;: @ @ Vl = A(Muuvd‘)
= in mo

. mol ayr
.2 moel aiv

Avogadro'slaw: |) &

[ wol 0, [l Ny | wol Cly [ mol SE,

]Pzwh-hl of gas does ot affect vol.

F\/ = C°l/\$'l'4vx"‘ -’—\1/_— = Lohstamt
(E"']le‘s ) / ([kdr(:;‘()
_ﬂ_ = <onstant
T Sealed containes
P Ul €aled ConTainel *
,_l_. = P" U-L daula{e volume gnd
T| T'L )oulﬂ{.e Tqmremf‘ure)
Wiat ]M.”xzus te P?
P?. - Fl l
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Ideal Gas Law

Boyle'slaw: \J ¢ —}%—

Charles'slaw: | « T

Avogadro'slaw: |/ = n [Z)
. nT o nt
Combined: \/ A —= br  \J = ?x((ond‘&w’r)
R =0.0820 L atm = ideal qos Coustunt
mol - K

<——V,n, I, and P must have fose

wnils o wse tlus Vel

Ideal gas law: of B

Ideal Gas Law

PV = nRT

constant constant constant
nand T nand P Pand T

nRT nRT nRT
V = V = V =
P P P
1
V x E VeoT Von

{Boyle’s Law ] {Charles’s Law } [Avogadro’s Law ]
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Ideal gas law problem

A 438 L gas cylinder contains 0.885 kg O,(g) at 21.0 °C.
What is the pressure (in atm and mmHg) inside this

container?
S °C1‘273.|5
PV= wRT (e :
P< 1 (atw
V= 433L
N D.RESkyl 5 [0008%, Tml0e . 53 (50 maio,
(e 32.0090;

B 0.0%20b ;‘“""“

- wmo|

T- Zo®c +293.15 = 794.15K

]? = nWRT ('n.(.sep«é()(-oszoc’i“_i’:‘ (’L‘(L}-lfvf?f)

v (438 1)

Vv

| atm
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Molar volume at STP

Standard temperature and pressure (STP):
= T=0°C=273K .
Meworize
= P=1.00atm

W€

1

At STP, solve PV = nRT for V atse¢far n = 1.00 mol:
P= laim

. V= nRT _ (1pet) (o820 ) (2734
o el f (100 atm)

2 = 0.0%w( bat™

wd - = ‘2‘2._‘-_{07,33' :}'L?-“f(- l
T 33

V=22.4L for 1.00 mol of any gas at STP.

;Y
3 Q . o oh 2
) T ] 2
9 - 8 “9
2241 241 2241
1 mol He(g)} 1 mol Xe(g) } [ 1 mol CHy(g) }
at STP at STP at STP
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Wolar vlumeat STP = 22.4 L/waol

ch5b Page 7




