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Boyles’ Law

Use Boyles’ Law to answer the following questions:

1) 1.00 L of a gas at standard temperature and pressure is compressed to
473 mL. What is the new pressure of the gas?
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2) In a thermonuclear device, the  pressure 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 gas is released into the atmosphere where it

reaches a pressure of 1.00 atm. What is the volume of the gas after the
explosion?
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3) Synthetic diamonds can be manufactured at pressures of 6.00 x 10* atm.
If we took 2. 00 liters of gas at 1.00 atm and compressed it to a pressure
of 6.00 x 10* atm, what would the volume of that gas be?
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4) The hlghest pressure ever produced in a laboratory setting was about 2.0
x 10°% atm. If we have a 1.0 x 10 liter sample of a gas at that pressure,
then release the pressure until it is equal to 0.275 atm, what would the
new volume of that gas be?
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Boyles’ Law

Use Boyles’ Law to answer the following questions:

1) 1.00 L of a gas at standard temperature and pressure is compressed to
473 mL. What is the new pressure of the gas?
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2) In a thermonuclear device, the pressure 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 gas is released into the atmosphere where it
reaches a pressure of 1.00 atm. What is the volume of the gas after the

explosion? | B :
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3) Synthetic diamonds can be manufactured at pressures of 6.00 x 10* atm.
If we took 2.00 liters of gas at 1.00 atm and compressed it to a pressure
of 6.00 x 10* atm, what would the volume of that gas be?
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4) The hrghest pressure ever produced in a laboratory setting was about 2.0
x 10° atm. If we have a 1.0 x 10°”° liter sample of a gas at that pressure,
then release the pressure until it is equal to 0.275 atm, what would the
new volume of that gas be?
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Atmospheric pressure on the peak of Mt. Everest can be as low as 150
mm Hg, which is why climbers need to bring oxygen tanks for the last part
of the climb. If the cllmbers carry 10.0 liter tanks with an internal gas
pressure of 3.04 x 10* mm Hg, what will be the volume of the gas when it
is released from the tanks?
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Part of the reason that conventional explosives cause so much damage is
that their detonation produces a strong shock wave that can knock things
down. While using explosives to knock down a building, the shock wave
can be so strong that 12 liters of gas will reach a pressure of 3.8 x 10* mm
Hg. When the shock wave passes and the gas returns to a pressure of
760 mm Hg, what will the volume of that gas be?
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Submarines need to be extremely strong to withstand the extremely high
pressure of water pushing down on them. An experimental research
submarine with a volume of 15,000 liters has an internal pressure of 1.2
atm. If the pressure of the ocean breaks the submarine forming a bubble
with a pressure of 250 atm pushing on it, how big will that bubble be?
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Divers get “the bends” if they come up too fast because gas in their blood
expands, forming bubbles in their blood. If a diver has 0.05 L of gas in his
blood under a pressure of 250 atm, then rises instantaneously to a depth
where his blood has a pressure of 50.0 atm, what will the volume of gas in
his blood be? Do you think this will harm the diver?
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1) The temperature inside my refrigerator is about 4° Celsms If | place a
balloon in my fridge that initially has a temperature of 22°C and a volume
of 0.5 liters, what will be the volume of the balloon when it is fully cooled
by my refrigerator?

Charles’ Law Worksheet
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2) A man heats a balloon in the oven. If the balloon initially has a volume of
0.4 liters and a temperature of 20 °C, what will the volume of the balloon
be after he heats it to a temperature of 250 °C?
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3) On hot days, you may have noticed that potato chip bags seem to
“inflate”, even though they have not been opened. If | have a 250 mL bag
ata temperature of 19°C, and I leave it in my car which has a
; temperature of 60° C, what will the new volume of the bag be?
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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)
at room temperature (25 °C), what will the new volume be if you put it in
your freezer (-4 C)’?
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5) Some students believe that teachers are full of hot air. If | inhale 2.2 liters
of gas at a temperature of 18° C and it heats to a temperature of 38° C in
my lungs, what is the new volume of the gas?
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0) How hot will a 2.3 L balloon have to get to expand to a volume of 400 L?
Assume that the initial temperature of the balloon is 25 °C.
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7) I have made a thermometer which meésures temperature by the
comopressing and expanding of gas in a piston. | have measured that at
100" C the volume of the piston is 20 L. What is the temperature outside
if the piston has a volume of 15 L? What would be appropriate clothing
for the weather? :
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Gay-Lussac Gas Law

1) Determine the pressure change when a constant volume of gas at 1.00 atm is heated from

20.0 *C 19300 30,
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2) A gas has a pressure of 0.370 atm at 50.0 °C. What is the pressure at standard temperé{are?
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3) A gas has a pressure of 699.0 mm Hg at 40.0 °C. What is the temperature at standard
pressure?
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4) If a gas is cooled from 323.0 K to0 273.15 K and the volume is kept constant what final
pressure would result if the original pressure was 750.0 mm Hg?
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5) Ifa gasin a closed container is pressurized from 15.0 atmospheres to 16.0 atmospheres and
its original temperature was 25.0 °C, what would the final temperature of the gas be?
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6) A 30.0 L sample of nitrogen inside a rigid, metal container at 20.0 °C is placed 1n51de an
oven whose temperature is 50.0 °C. The pressure inside the container at 20.0 °C was at 3.00
atm. What is the pressure of the nitrogen after its temperature is increased?
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7) A sample of gas at 3.00 x 103 mm Hg inside a steel tank is cooled from 500.0 °C to 0.00 °C.
What is the final pressure of the gas in the steel tank?
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8) The temperature of a sample of gas in a steel container at 30.0 kPa is increased from -100.0
°Cto 1.00 x 105 °C. What is the final pressure inside the tank?
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9) Calculate the final pressure inside a scuba tank after it cools from 1.00 x 102 °C t0 25.0 °C.
The initial pressure in the tank is 130.0 atm.
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Combined Gas Law Problems

Use the combined gas law to solve the following problems:

1)

2)

3)
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If | initially have a gas at a pressure of 12 atm, a volume of 23 liters, and a
temperature of 200 K, and then | raise the pressure to 14 atm and
increase the temperature to 300 K, what is the new volume of the gas?

P R | (200KXWanOV, 2 (k) 2300 300%)
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A gas takes up a volume of 17 liters, has a pressure of 2.3 atm, and a
temperature of 299 K. If | raise the temperature to 350 K and lower the
pressure to 1.5 atm, what is the new volume of the gas?

LATIA ‘i (296 \)(1. Sabw)V, = (2. 3ab(NL)(350 1
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A gas that has a volume of 28 liters, a temperature of 45 °C, and an
unknown pressure has its volume increased to 34 liters and its
temperature decreased to 35 °C. If | measure the pressure after the
change to be 2.0 atm, what was the orlglnal pressure of the gas?

PN, PN, | (23LY308K) P = (318K) 2. Oatwd(34L)
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A gas has a temperature of 14 °C, and a volume of 4.5 liters. If the
temperature is raised to 29 °C and the pressure is not changed, what is
the new vqume of the gas?
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5) If | have 17 liters of gas at a temperature of 67 °C and a pressure of 88.89
V =nL (a)ltm what will be the pressure of the gas if | raise the temperature to 94
T LN°C = A4p °C and decrease the volume to 12 liters?
. P I (240 X 12 L)P (83, 24 Qj\"\ (ﬂ})(&é‘T [\‘-J
i T et = D ARy isiin UBuokd(\2 L)
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Ol Sh0K 261K \ T T (30 K)(_\_L.—\ g s =i
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6) | have an unknown volume of gas at a pressure of 0.5 atm and a
N,z ? temperature of 325 K. If | raise the pressure to 1.2 atm, decrease the
P\ : 0. Sabm temperature to 320 K, and measure the final volume to be 48 liters, what
e was the initial volume of the gas?
Ty= 325K PN, _ P, . (220N 05 6wV, = (325@&_}&*\“\( Jfg_"
Py 2 1.2 atw —h & T 2 anic jo ;I . B20IY 05 adw)
M Tw | (320X DSatnd
”\‘;Vﬁ i%"f‘ LOSamIV, o () 2cdm) ‘—LBLB (325\X12 m&(q’g\_) p _\ L
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7) If | have 21 liters of gas held at a pressure of 78 atm and a temperature of
" Ty 900 K, what will be the volume of the gas if | decrease the pressure to 45
=3 atm and decrease the temperature to 750 K?
P‘C—\’Ba*\'m \ \ P \/ I". kC\uD\C)(L\bf’lW“)V :_ I3’1rn)(2\ L) 750 K)
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8) If | have 2.9 L of gas at a pressdre of 5 atm and a temperature of 50 °C,
what will be the temperature of the gas if | decrease the volume of the gas
V,22.4L to 2.4 L and decrease the pressure to 3 atm? \
P, 5atm PVi . BVa | (SatmX24L)T, *\)(/323\?( 3abm )2 4 L
T, 2%’c s 823K T\ T (323 k) 3atm)(2:HL e '—"-m oI%
N ( ba’rm)_(_g A Q (3q’m3(? L%D et (Sadbm Y2 aL) [j——c‘ - —
Py = 3abm T 323k o oieke |
- ? .
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9) | have an unknown volume of gas held at a temperature of 115 Kin a
V:? container with a pressure of 60 atm. If by increasing the temperature to
R " 225 K and decreasing the pressure to 30 atm causes the volume of the
T,= 15 as to be 29 liters, how many liters of gas did | start with?
P.oboam By o P (225K 60atm)V, = (15 KY 30edm Y 2a L)
L3 Ll V-2 st
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Use the ideal gas law to solve the following problems:
B AT NTEY!

\ 1) If | have 4 moles of a gas at a pressure of 5.6 atm and a volume of 12
Pe: 6 G prbm liters, what is the temperature?
Va2 PvsnRy
0 o 1 . T . Lt (’a’i'fixix\ \' -
(o (Bbatml ey = L8 e L oesel i f.; [
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2) If | have an unknown quantity of gas ata pressure of 1.2 atm, a volume of

;@»‘fi\ 2 odim 31 liters, and a temperature of 87 °C, how many moles of gas do | have?

VoL \J\J‘MP

oE )’ 19, = 50 ClLoadmy 2y w0 s w082 L“’W"ﬂ (B k)
\ X 'Z b wo i \
3) if 1 contain 3 moEes of gas in a container with a volume of 60 liters and at
NZ 2wl a temperature of 400 K, what is the pressure inside the container?
\f PenRT
}j” bOL P (oL = 4 R ) Hopl )
Vs b ppl ( ﬁ ! o : ‘S -
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ps ? . '“?3 V.Y\JJR“ f"‘:}LQ 6‘" 5 E ! BN s e é a‘} W\ ‘]
4) If i have 7.7 moles of gas at a pressure of 0.09 atm and at a temperature
Az 1ol of 56 °C, what is the volume of the container that the gas is in?
! o = Q
P o, 0%ahn Py= n RT . "X -
Tesbl o 326k CoonatmV = (101 i 0108204 00 ) 32k )
K \J::V. ? h Lw}-ijbue ‘}3 {2‘ i}ﬁ»\\ iwl{'i!% &i\vg,?{"’ll\{j
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5) If | have 17 moles of gas at a temperature of 67 °C and a vo[ume of
A T gl 88.89 liters, what is the pressure of the gas?
T2 ¢ = 30K Py n R
V2 93.99 ¢ , Lo
.o P38, gﬂiQ‘”(’\mir{D ngr\ \f” X%u”
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_ 6) If I have an unknown quantity of gas at a pressure of 0.5 atm, a volume of
oo Galbv 25 Iiters, and a temperature of 300 K, how many moles of gas do | have?
Vs PVEnRT by biadm N
T 523@&::*: logadm izt L) il 008t Vawih? )( %@Lﬂ"“*ﬁ
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10)
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11)
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12)
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PVs=
(amamm)(12L) = w (0,082
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If | have 21 moles of gas held at a pressure of 78 atm and a temperature
of 900 K, what is the volume of the gas?

Py e NRT
(18ab )N = (2\m)0 oSzxé‘ﬂ—mX%D\x)

J - (2 1wmel)X 0 o*SzuL %ot) | ’”rq_“g%‘)

If | have 1.9 moles of gas held at a pressure of 5 atm and in a container
with a volume of 50 liters, what is the temperature of the gas?
PV 2nRT

(S o) (spL) - UG\VTM\XO.OB?\ 3 WLST
(5 aim)lS D L)
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If | have 2.4 moles of gas held at a temperature of 97 °C and in a
container with a volume of 45 liters,  What is the pressure of the gas?
PV=nRT

PLUSLY= (1wl Y0082 2 ) 370\)

(2.4 wo W0, 082\ L'KQ:,?\)( g’loD
5 5 iy C‘O sm\&

If I have an unknown quantity of gas held at a temperature of 1195 K in a
container with a volume of 25 liters and a pressure of 560 atm, how many
moles of gas do | have?

PV=nRT
(55D atm)25L) = N (o .03?,
(S50 abwm(25 )

(O 06"2 \,4. W‘\i \Q&K)

If I have 0.275 moles of gas at a temperature of 75 K and a pressure of
1.75 atmospheres, what is the volume of the gas?

PV = nRT

Pasakadyis Los zwsw%»"i}‘ e S ) _
(0215 me) 0082 L2 Y 15K) _ (0,47 L |

e S tadng | = (___J

If | have 72 liters of gas held at a pressure of 3.4 atm and a temperature
of 225 K, how many moles of gas do | have?
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The ldeal and Combined Gas Laws

Use your knowledge of the ideal and combined gas laws to solve the following
problems. Hint: Figuring out which equation you need to use is the hard part!

= Uwmol 1) If four moles of a gas at a pressure of 5.4 atmospheres have a volume of
L e s 120 liters, what is the temperature?
P=5W\a
=z \20L PV=nRT
=7 (5uabmizov)= (8 mol ) 0033\ - Mo\ )T
(5 4atmY 120L)
e == lq K.
& (4mo\ O, 082 L,‘f‘"”"‘ \ _‘3 2o —]
‘ 2) If | initially have a gas with a pressure of 84 kPa and a temperature of 35°
P 84 kP4 C and | heat it an additional 230 degrees, what will the new pressure be?
T.:235%:= 302K Assume the volume of the container is constant.
R L L W U (308K)P, = (84 kPa) 533‘”
-+, : S¥Ok @i N, Pt S
.22 SukPy P, | Pz ;s m’;;?;_l_.} \LPQX-E)?)g ) h Wb _13 KPJ
308K T 838N\ | 303k
3) My car has an internal volume of 2600 liters. If the sun heats my car from
a temperature of 20° C to a temperature of 55° C, what will the pressure
“T1T20t = 293K inside my car be? Assume the pressure was initially 760 mm Hg. :
Tao B8% 2 328K B B | (293K)P, = (160w HqY 328 k)
£ bOmmbte * latw S | BRI SIBR) el o vl
E‘ Ty Yoownlls - Py | Py Q—E’Eﬁggﬁ% %) {850.18 ! s
-5 223k 3k z L \2awn
" 4) How many moles of gas are in my car in problem #37?
&l )
- =nRT
@ \atm V= L
\Q' 2600\ Ot X 2600L) = V;(O -r:{ k:, XZ%K
S ) 2Ok e
T: 243K (atm ) 2600 — ]

D% (2431 0.082122M, ik =|108.08 mol

5) A toy balloon filled with air has an internal pressure of 1.25 atm and a
P‘ = 1256w volume of 2.50 L. If | take the balloon to the bottom of the ocean where
the pressure is 95 atmospheres, what will the new volume of the balloon

V= R be? How many moles of gas does the balloon hold? (Assume T = 285 K)
P, z45atwm P\\J\ ‘vP?,\]L PV = nRT \ T
e (1 asawd2500=@5aml, | (125atmX2.S0L) = N (00821 5% ){ 235K )
Toegsk Ny USRI | Geselesed) oo
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