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The ideal gas law:

R=univeral gas constant

PV= nRT\
Temperature
Pressu re
number of moles
Volume
R=0.0821 2™
id?al mol -

@13 particles ) A~
-travel fast wnits
-very far apart
-collisions are elastic
-no attractions or

\_ repulsions /
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How is R determined?

He
2241 . 6.02 x 10
Particles

27 4 mole
Liters

28.2 cm

8.2 cm ¥

@ STP,@of gas takes u

STP stands for
Standard Temperature and Pressure

R

‘*=\273K =760 mmHg
solve for R =760 torr

PV=pRF
U aF

— PV _ 1atm«22.4L atm - L
{ nT 1 mole 273k = 0.0821 moI K

“"?E 0.0821 ?ntg;j

V\°Q

s must have these units to use this
constant!
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Which Equation to Use?
look at variables

1Py = V2P2] (PV=nRT]

T, T

this one has a
"before" and "after"

this one has "n" as
number of moles

If | have an unknown quantity of H, gas at a pressure of 1.2 atm
a volume of 31 liters, and a temperature of 87 °C,

how many moles of gas do | have? HWS?
P=1.2 atm
V=31L
T =87°C + 273 = 360 K
n="2
R =0.08212am-t
mol « K
PV=nRT solve for n PV=nR1
RT RT

n=PV = (1.2a#f)(31L) = 1.26 mol H,
RT  (0.082%54(360)

How many grams?
molar mass of H, =  g/mol

=2.52gH;
| 1 mol
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1. Determine the number of moles present in a red balloon that has a
volume of 1.5L at STP

;22172:; _P,_vt 'g:— (L% Y0.5k)
R e’ XYY Az

R= 0.082‘1 e ¥
n= O-O" Mol
2. What is the temperature of a sample of air that has a pressure of 1.5
atm, moles = .05 and a volume of 1.1 L.

P=1.5 atm E—y‘:-@
n=0.05 mol n&  ~x
V=1L — v (sa=)(1iy

| R.™ (b.otwil Yo osaiteis
B~ 608295 V\T @Z/‘;U(‘)(O e

3. If a balloon has a temperature of 298K and a volume of 1.98L, what is
the pressure if the balloon contains 1 mole of gas?

e7 07 nRT: (Ime)(o0r2 ) e
oz e
n=1 mol P:lz <( M
v T o
R=0.082r 84S

v\ WK
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1.What is the difference between an Ideal gas and a non-ideal gas?

Ideal gas: (good estimation) | non ideal gas:
we assume gas particles | real gases have slightly
-travel fast different parameters
-very far apart and_we would have slight
-collisions are elastic differences in values
-no attractions or
repulsions

2.What is the combined gas law?

1P = VZPZ] T must be in Kelvin scale
2

T T

3.The combined gas law is simply the combination the these three gas laws?

Guy-Lussacs Law Boyles Law Charles Law

E1V1 = sza

Combined Gas Law
M;E1 = V,P,
T, T,

4. What is the ideal gas law?

(PV=nRT)

T must be in Kelvin scale

5. A flask contains Oy, first at STP and then at 100°C. What is t@t 100°C.

Ti= 273K 1atm= P,
P.,=1 atm

T,=100°C + 273K =373 K 273K 373K
Pz =?

P, =1.37 atm

Mar 20-1:06 PM



PVnRT.notebook November 02, 2015

atm- L
mol * K

1. What are the units on R?

Q = OO%ZI

2. A sample of He gas has at STP has a volume of 5 L. How mar@re present?
Q(T— 273K (1 atm) (5 L)=n (0.0821) (273K)
P=1 atm - -
V=5 L 70 \/ = V\RT n = 0.22 mol He

3. A balloon of Nitrogen gas at STP has a volume of 5 L. How many moles are present?

same as above-- the kind of gas does not matter (assuming ideal gas)

S
4, Ifa balloon-l-ra:s at STP contains 10 moles of He what is the volume?

T= 273K (1 atm) V= (10 mol) (0. 0821)(273K)

P=1 atm
n=10 mol /Vh’\ V= 224|_

5. What is the mass of helium in the previous problem?

10 mol| 4 grams
| 1 mol

=40 g He

6. A balloon contains 1 gram of nitrogen at STP. What is the volume?

1gN,| 1 mol

=9 zl 28 grams =0-036 mol
T= 273K
P=1 atm (1 atm) V =(0.036 mol) (0. 08212(273K)
n= 0.036 mol ‘ X &

V=0.81L
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4.A sample of hydrogen gas has a volume of 8.56L at a temperature of 0°C and a pressure of 1.5 atm.
Calculate the moles of H, molecules present in this gas sample.

V= 8.56L (1.5 atmy8.56L} = M {0.0821) (273K)
T=0°C +273K =273K
P =1.5 atm n= 0.58 mol

5.Suppose we have a sample of ammonia gas with a volume of 3.5 L at a pressure of 1.68 atm. The gas is

compressed to a volume of 1.35L at a constant temperature. Which gas law will be used in this example and
what is the final pressure?

— P.V,=P,V,

vim3S L (1.68 atm)3.5L) = P, (1.3SL,

P,;=1.68 atm -68 atm)(3. = P2 ( )

V,=1.35L . .35 55

an
T cons P.=4.35 atm
6. mple of Methane (CH,4) gas that has a volume of 3.8 L at 5° C is heated to 86°C at constant pressure
of 2 atm. Calculate its new volume.
Vie V;
V=38L T

T,=5°C+273=278K 38L_V,
T,=86°C + 273 = 350K  2/SK 359K

V,=491L

£ 1s conshal
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