Boyle’s Law Worksheet Name \ZE(\) Per
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Robert Boyle observed the relationship between the pressure and volume for a gas sample. These
two variables are inversely proportional. This means that when the pressure goes up the volume goes
down. This is expressed in the equation P1 x Vi= P2 x V2, which is known as Boyle’s Law. The
relationship between pressure and volume is only observed when the temperature and amount of gas
particles do not change. The graph below shows this relationship.
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o 1.00 atm = 760 mmHg  1.00 atm = 14.7 psi
" T 1.00 atm = 101300 Pa  1.00 atm = 760 torr
S . = 1.00 atm = 101.3 kPa,
Pressure (atm) ' | S ) __
example 33 ¥ i

A gas occupres a volume of s. 4 L at a pressure of 1. 06 atm What volume wrll the gas occupy 1f 'whenthe pressure IS
" increased to 1.52 atm? Assume the temperature does not change

@ '_‘-llst the vanables

“Pp=106am
“Vi=54L

P2—152atm

Vz—?

.-subs‘utute mto the equation and solve
Rl TR P2XV2
- 1.06 (5.4) = 152(Vz)
‘15724 152(V;) e G e

Solve the following problems.

1. According to the graph, when the prE:ssu're of a gas sample is decreased what happens to the volume?
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2. Thegasin elloon has a pressure o If the temi erature remains constant, what will be

the pressure of the gas in the balloon when it is compressed to wodrd R OF T

P\ =20 oy I‘ P|\)1= P Q

Ny = (0O mL 12, (0 = P, (U0
P =7 Flo = £, {ooY
\)’L:Lloom[_ A=\ axm
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3. An oxygen container has a volume ond a pressure o What is the volume of this gas when

the pressure is ‘ T
- We\dh xdRe N
= Y20 =P Al .
N2 4 mL Lp_o(q@: 105 (V)
P, = 1= xFPa 20160 =108 (V1)
N, =t N,=\A2 mL
4. ga;a:ll}(l::f;;n;zsss;i f;i hs a pressure 0®nd a volume ofU‘::/hat is t:i?vg]é{ne 2}fltjllis
R:gSO P P.V\""P—LVZ
N = S0 mlL 320 (150) = 4 S(V,)
P =us (_,3" 121,500 = 4S(Vy)
\‘7—_” N, = 2,933 mL
T ;
5. A scuba tank has a pressure ond a volume ofat would be the pressure of the gas if
it were transferred to a ontainer? expe A PV
o RN
\l;:l@'g L VYT T Ve CQO\
- 12,300(10.3) = Pa
Po= 128190 =P, (65>
N, 2S00 L P,=33158 ke
6. Air fills a room with a volume q€5600 ID Atmospheric pressure l."ll]m hat will be the pressure if all .
of the gas is pumped into antank?. et 4t e
P\ = ’-Ho—\—ew P‘\)l’:- Pz_\}?.
Vy=sbeol Yo (Goodr = P2 (gD
?7_; 4 Yiyyooo= PLC%OW
\17_9‘50 L Py &1.300 torf

7. Asample o@ of helium gas is stored in a cylinder at a pressure of{ 10 Ib/in® The helium is transferred
to a container with a volume of (5 D. Assuming the temperature has not changed what will be the pressure?

expeck €1
P""' neblint

P\\J\ = PLV-L
W24 L e (3= PGS
P, = PL= G blint (psi)
Np =\SL | N '
8. An air compressor has a volume of (10 DOWhat volume of gas'is pumped into the tank if the pressure goes
from (4.5 psi to a pressure 0 @ ch,e/\ N Jl
= 4.5 P> =
R=d b Pl\}l" P"\}Z.
= ] S8 =145 (no)
Pr= 1y psi CIy.sND F12450
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