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Gas Laws Unit Vocabulary

RO Ay R 75
?\"C SLE - The force per unit of area on a surface. Caused by collision of molecules.

Standard: _'/Lafm = 0 rg(x‘!grl—}g = “)l,% kPa
\/D‘U W\Q The amount of area involved.

Sfandara‘.‘l L‘VJ\L ) liters

B T@N\D - Measure of the motion of gas particles. &
5 fanda‘ra‘. 0 °C is Standard Temperature—in Kelvin this would be +%’4:‘)

2 ) i - Refers to conditions at "Standard Temperature and Pressure”.

D \(('US \OY\ ~ The spreading of gas particles ’rhrough constant motion.
Ex. Smelling something from far away.

( [ N V] Qﬂﬁs_ - The "pushing together” of gas particles

Dlmm/ - The "spreading out” of gas
- Qﬂmmﬂ(— Instrument used to measure pressure
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Boyle's Law PiVy = P2Ve

e | 1200 |
T@Mp is held CONSTANT ' S r
—r : i e e
_LY\\(€ (Se relationship between pressure and volume ;,E- T
_ P ——. = e0o |
* Pressure INCREASES so volume dﬁufﬂ% § ol
) Jomel
* Pressure DECREASES so volume \n(\ﬂ-ﬂ% -
- Sample Problems: - 00 U AT e
1. To compress nitrogen at 1 atm from 750 mL to 500 mL, what must  Pressure {atm)

the new pressure be if the temperature is kept constant?
; [ — | [
Py = | Pa= X AR A

R SN2 P 2«
\f‘f\‘m\’ﬂf’l‘

2. A gas occupies 1.56L at 1.00atm. What will be the volume of this gas if the pressure becomes

e 1 P 3.0 0 PVERN, BV

" V?\/ = X 1 (1.56) = 3x /);j_;z?

. Agas occupia€4 3_1L b’r a pressure of 0.755 atm. Determine the volume if the pressure is
@ increased to 1. 28 atm. P N, = s
2

Charles's Law Vi=V, %5(14 5D \. 7-60(‘)

LERERF Y =4.0pL
?WBSUY‘Q held CONSTANT (__”j

00

Q\ X ﬁ ( Zk relationship between temperature and volume 0

* Volume INCREASES so temperature \! @ Ql X:S §; e

5 5 s00

* Volume INCREASES so temperature | | \(C QQS»Q 2

300

** Things to remember: Temperature must be in Kelvin i
Celsius + 273 = Kelvin TR
0 4 0

Convert the fO”OWI-ngl 7/72) Temperature (K}
o~ _ + ,
0°Cc= d5K 237 L0«

;f%_%'

" 273°c=_ 0 8- A9« “72a%

| .
Volume can be measured as liquid M or solid Lm *5
(see next page for sample problems) ﬁ@
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Cc bined Gas La ' P1V1 = E !
(ﬁ M(.Uigﬁ T T2
I\EDH(\\ N 5 is held CONSTANT

t
Sample Problems: l“]j 5
1. The pressure of a 2.00 L sample of a gas is 3.50 a*rrn and its temperature ISJZLC The
gas is heated until it has a new volume of 3.00 L and a new pressure of 5.25 a m What is

its new t ?

Pl:s:n w empera;:rf | 55(1) _ _(5;7“}8
Vy= 7 V, = \ ;

Ti = Tz B qq’ X

2. What is the volume of gas at 2.00 atm and 200K if its original volume was 300L at 0.25

atm and 400K? /_) 26 i 50 Q)

200 L OO

~. What is the volume at 1 atm and 25°C of 720mL of a gas collected at 20°C and 3.00 atm

pressure? ’u@)

298




Dalton’'s Law of Partial Pressure

Piotat = P1 + P2 + P + ... or . ITIOIZS gas _x

3 Pr= P
| total moles T X
Sample Problems:
1. If the total air pressure is(_O.99 a‘rm,lfhe partial pressure of carbon dioxide is 0.05 atm,

and the partial pressure of hydrogen sulfide is 0.02 atm, what is the partial pressure of

the remaining air? 05+ .02 + x = 49
@; oe\a ahvy

2. A metal tank contains three gases: oxygen, helium, and nifrogen. IT The parfial pressures
of the three gases in the tank are 35 atm of Oz, 5 atm of Nz, and 25 atm of He, what is
the total pressure inside of the tank?

Toral _

Il T

3. A container contains a mixture of helium and argon gases. There are 4.0 moles of helium
and 6.0 moles of argon. The total pressure of the combined gases is 2.00 atm. What is

the partial pressure of the argon gas? QM T'

4. When 7.00 moles of gas A and 3.00 moles of gas B are combined, the total pressure
exerted by the gas mixture is 1.0 atm. What is the partial pressure exerted by gas A in

| OMT
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Boyles’ Law

Use Boy/\eis’ Law to answer the following questions:

5% \di _
1) 1.00 L of a gas at standard temperature and pressure is compressed to

-473ml= What is the new pressure of the gas?
MM

2) In a thermonuclear device, t épressure of 0.050 liters of gas within the
bomb casing reaches 4.0 x 10° atm. When the bomb casing is destroyed
by the explosion, the g leased into the atmosphere where it
reaches a pressure of(1.00 atm) What is the volume of the gas after the

————

Pg_ \[1 .

explosion?

Uxles (.08) = | @ Lacge €al oot "

s net )
3) Synthetic diamonds can be manufactured at pressures of 6.00 x 10° atm.‘/ Nic o knew

[Fwe took 2.00 liters of gas at 1.00 atm@nd compressed it to a pressure
of 6.00 x.10* atm, what would the volume of that gas be?

2 "
\(2) = LxIO b&)
3 DX0°L
, 00005 or 3xl0xl
L
4) The highest pressure ev di yﬁboratory setting was about 2.0 P
x 10° atm. If we have a{1.0 x 107 liter $3¥rple of a gas at that pressure,

fhen release the pressure until it is equal to 0.275 atm, what would the
new volume of that gas be?

208 (100%) = 235 (X)
A0 = 35K

=2
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Charles’ Law Worksheet oy
T, 215 (21K)
1) The temperature inside my refrigerator is about 4_Celsius. If | place a o 2
balloon in my fridge that initially has a temperature of 22° C-fard a volume 7
of 0.5 liters, what will be the volume of the balloon when it is fully cooled — [2

ST, A5
295% = .-.,‘5(2’-}5)

. - z-qé I )
2) A man heats a balloon in the ovén. Tf the balloon initially has a volume of 250
\/, 0.4 liters and a temperature of}@’OC, what will the volume of the balloon
15 T . b 7273
10 be after he heats it to a temperature_of gga G2 5—?

4 2= HE23)
oL ) x= .H3L
3)  On hot days--,}bﬂlmay have noticed that potato chip bags seem to!_l’ Xi i

“inflate”, even though they have not been opened. If | have a 250 mL bag 292 271
at a temperature of 19 °C. and | leave it in my car which has a '

be? ZCTZ

temperatureffl_f_sloso C, what will the new volgime /ﬁb§
T1 %33 S e ;50(35’5)

4) A soda bottle is flexible enough that the volume of the bottle can change
even without opening it. If you have an empty soda bottle (volume of 2 L)

i at room temperature (25 OC), what will the new volume be if you put it in
/):rb your freezer (-4 °C)? YO

= 29

/—

243 x = X264

)

= 1.9L
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Name: Lussac’s Law Worksheet

Write the equation for Gay Lussac’s Law. Define the symbols used.

\ .
P, By pressure & Ternperahit’.
T, Yz
2. What gas law variable'is constant in Gay-Lussac’s Law?

volome

3. nat 294.K. What will the pressure be if the temperature 18

394 )

5. A rigid container is at a temperature of 65 °C. When heated tci)L %245 °C, the pressure was 2.20 atm. What was the
1 —_—

initial pressure? ] . Taa i P
338 1% 23 Gt -338(2.2)

: 55 Gz 1 0katm)
. Ifa gas in a closed container is pressurized from 1520 kPa 01621 kPa and its otiginal temperature was 298 K,

what would the final temperature of the gas be? _
520x = 298 (\e? )
L1V \

7. At-23°C a gas had a pressure %f'ﬁ:‘ggé atm. At what € ature would it be at 1.32 atm?

8. The pressure in an automobile tire is 2.00 atm at 300 K. At the end of a road trip the pressure has risen to 2.20 atm.
What is the temperature of the air in the tire, assuming the volume has not changed?

9. A balloon is filled with helium gas to a pressure of 1140 mm Hg when the temperature is 295 K. If the temperature
changes to 318 K, what will the pressure of the helium in the balloon?

10. A cylinder of gas has a pressure of 4.40 atm at 298 K. At what temperature will it reach a pressure of 6.50 atm?



5)

9)

If | have 17 liters of gas at a temperature of 67 °C and a pressure of 88.89
atm, what will be the pressure of the gas if | raise the temperature to 94
°C and decrease the volume to 12 liters?

| have an unknown volume of gas at a pressure of 0.5 atm and a
temperature of 325 K. If | raise the pressure to 1.2 atm, decrease the
temperature to 320 K, and measure the final volume to be 48 liters, what
was the initial volume of the gas?

If | have 21 liters of gas held at a pressure of 78 atm and a temperature of
900 K, what will be the volume of the gas if | decrease the pressure to 45
atm and decrease the temperature to 750 K?

If | have 2.9 L of gas at a pressure of 5 atm and a temperature of 50°C,
what will be the temperature of the gas if | decrease the volume of the gas
to 2.4 L and decrease the pressure to 3 atm?

| have an unknown volume of gas held at a temperature of 115 Kin a
container with a pressure of 60 atm. If by increasing the temperature to
225 K and decreasing the pressure to 30 atm causes the volume of the
gas to be 29 liters, how many liters of gas did | start with?
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