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Unit 9 Ga% Law Study Guide

On the test, you will be given the following information:
_ 8.31kPa-L

mol-K
PV =nRT 0°C=273K

1 atm = 760 mmHg = 101.3 kPa R

Learning Targets
Students will be able to:
1. Determine the independent and dependent variables in a relationship

and relate them to a graph.

The I NA\C P <N variable is manipulated by experimenter and the
Aepe nde 0y variable depends on the independent variable.

The \ NAECZ X "\{- "\ variable goes on the x-axis.

The O\ (0 NCICT  variable goes on the y-axis.

2. Give the mathematical relationship and meaning of direct and inverse
relationships. ¥ = s=NsTOW

Directly proportional: X l inversely proportional: %\,} =

T x Tj 9 o XY=y T'X\w

3. What causes gas pressure?)cis  Wic \ececle o aolils Cong ol
Loalls o tYhelr Contadner
4. Explain how air has pressure: Coly MO cule s coe Lk
Oxe ¥ts o SOV = AAY pyresSHuye

give units and instruments for measurement of air pressure:
Wi H A o oWy o Py e

TWmmtta = latm = 1C L35k o

5. Give the variables we discuss‘;%g\ \q (classes regarding gases (hint: there
are 4) L,ulw\j

Pressoae (P) N Number o msles (n)




6. Apply Boyle’s Law to gas problems

VAWML and _Qve S ort are wnuesseluy  aoportordwhen
e nperofue  andte ol are held constant.

If a gas at 25.0 °C occupies 3.60 liters at a pressure of 1.00 atm, what will be its volume at a
pressure ¢ 0f 2.50 atm‘7 \/ V’, &I ¥z \?

-- = P Z
Voo v VNP (300 L COsH) 144 L |
i 0 =) .00odk M vaz 2.50afw VL *‘,} S0 AN

7. Apply Dalton’s Law of Partial Pressures to M|xtures of Gases

http://www.kentchemistry.com/links/GasLaws/dalton.htm n
auw of payhal

Equation for Dalton’s Law: ] =P+ P+ Y, | pres me 2x2x e
ST g gaf = ored|pregSiyve
Nitrogen (80 kPa), oxygen (21.0 kPa) carbon dioxide (0 d3 kPa), and wa r vapor (2.0
kPa) are the usual atmospheric components. What is the.iotal atmospherlc pressure B
inkPa? P =0 ¥-fa ;p‘;_Z =21.0 k¥a ¥eo,=0.03kf ¥, =20 4
. "1 -
l)\\) X \"L, * Yeon ¥ Yoo y \ Pt 21.0 ot . Gaefa + 2.0 ra
A mlxture of oxygen, hydrogen anci nitrogen gases exerts a total pressure of 278 kPa. Ifthe = 10%.03
partial pressures of the oxygen and the hydrogen are 112 kPa and 101 kPa respectively, what iy
would be the artlal Pressure exerted by the nitrogen. ,—- X \DD\,fj
01 PH Ny
P =\\2 R
\7 PEA M2 (1 P,” P - Qo/[ e\»\ " 218 efo- W2~ [b [ fa K(&Bkd

8. Use a thermometer to measure temperature (performed in lab)

9. Relate and convert between the Celsius and Kelvin temperature scales.
ToconvertfromC “C +23%% = __ ¥
To convert from K\ — ) %2 =% s
20 degrees C = ?K v : N ,,

W0 4235 =| 29D K E
Why can’t we use Celsius temperatures in gas law calculations? (hint: word
of the day comes into play here...) Ce\s s € O peyaclere

Seade 1€ ot ity proporhional. s A
Yulgrne SCodn bastd on waker: Since ovr
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10. Use Charies’s Law to relate the volume of a gas to its temperature and
apply to gas problems. v \/’L

Volume and Temperature are C\U ecY\ 1\ proportlona‘ E

A 7.0 liter balloon at room temperature (22°C) contains hydrogen gas. If the balloon is
carried outside to where the temperature is —3.0°C, what volume will the balloon

occupy? —_ g
V=201 e S«-/%
—

B )
-,ch VE R <20k TOL

_ 300 T 0 i 2P =g

11. Use Gay-Lussac’s Law to relate the pressure of a gas to its temperature
and apply to gas problems.

V%\km and '\\\L\'\f\\'_)t ( C‘(\LU'&-are C \ U . \'\L; \f YU } oY 11 Dr\aQ
when \/ ol and N are held constant
[

A20L cylmgcr contammlg 6 atm of gas at 27 °C. What would the pressure of the gas be if

the gas was heated to 77 °C‘7 ,
PEloesiny , ’H\ k_j/ﬂ
S =l %CDL

N il 255 aITnm .
P.L:7 ¥ 1 Tz &= \,}Z 2 &'lf\_\_fw\

T LASL
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400
T = 1100 F135 2 30, . g

12. Use Avogadro’s Hypothesis to relate the volume and amount of a gas.

N is ALrec \\H U\‘( \I\J\\Lﬂ&\ to \/ when
A and ‘? are held constant

L ]

Equation: V), o
\/l \/’7

312 L of chlorine gas at STP. What mass of fluorine gas would be present at the same volume, |
temperature and pressure? @VYOUD W\GU’N&‘ Ao L m7_7 oo Y\/\af\él) ;
N - 310
Vi=2\o L Gy 2 L Fy x b I“P-h 2(\F A ¥
B nA 2 % z 61:
Pi=\ FZTY RS v
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13. Combine gas relationships to construct and use the Combined Gas Law
and Ideal Gas Law
Combined gas law: '\ V. 7,V
Ny T
A gas has a volume of 800.0 ml, at minus 23.00 °C and 300. O torr. What would the volume of

the gas be at 227.0 °C and 600.0 torr of pressure? [, V¥ @ %

V| =800.0 L Vo=’ 7. b V
Tl 2 ~2308C L33 250 Y. T2 I +133 = GO0k T :
=90, T ARG (0. S0rT Vo = WV :_\j’ '
) \
Ideal gas Law: o, 1 ﬂﬁ%%& \Z5 @E °w

sy

250
http://go.hrw.com/resources/go sc/mc/HUGPSlBB P 0 )

D"‘ .

1 — \ \r C\ L_ _E
An engineer pumps 5.00 mol of carbon monoxide gas into a cylinder that has a capac1ty 0f 20.0 L. What is
the pressure in kPa of CO inside the cylinder at 25°C?

N=9.00wn0o\ \@;?L = D_fs:_j:

V= %O-Ol— \V

AL efa
T= V5[ T3 - Z)\(@\(_ W Y\\QT E‘) '\,\)ML AL
i

- 2%V

¢ 70.0
=52 LERL r
14. Dlstlngmsh between real and ideal ases.
(eal 1 e
N ayaciye, forws g Ve syl adtrachue TM@U\:
kﬂ’v’\‘uoé,w\ Y?CLYT\C/U,S res behween pay ticles
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__\ﬁ\).\-a,g_ 15. Solve stoichiometric problems involving ideal gases (see 6, 10, 11, 13) C}M‘(fr‘fw"’
AN A\ _ : _ S— of ¢ Vuua\’
oy a\ | 16. Explain the motion of gases using kinetic molecular theory.
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17. Use kinetic molecular theory to explain the diffusion of gases Af\\& k{
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