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Unit 9 Part 4: Other Gas Laws

e Mathematical relationship between pressure, volume, temperature, and quantity (# of moles) of a gas.
= Units must be the same on both sides of the equation! €

W}; - Temperature must be in Kelvin! (—'K

Combined Gas Law

e The most awesome of all the gas laws (because it’s the only one you ever really Pl Vl P2 VZ

need) nq T1 ny Tz

=> If any three of these variables are the /Q( M! lf’_, , the fourth must also be the 50(/\/\/\ e

Boyle’s Law

e Assumes temperature and quantity (moles) are constant

e Assumes flexible container (50 \j CON W%‘_@B P1V1 = PZ VZ
e Pressure and volume are 1 W\ .S A related
3 J
o IfP E thenV 44
“harles’ Law

e Assumes pressure and quantity (moles) are constant
) Vi ¥

e Assumes flexible container (30 \Y) CaN o\/lOLYl66' _— = =

e Temperature and volume are {]{h\ NC,'HAA related Mp'é-l( Tl TZ

o IfT f[ then Vv | = \D'Q’\\Z\\' ///\

Gay-Lussac’s Law

e Assumes volume and quantity (moles) are constant Py P,

¢ Assumes arigid container (60 N (ANT (’/\/I.C{Ylﬂe) T3 o i

e Temperature and pressure are (}C\ (\ﬁo% related \N\’u/ﬁ\' \ jj\
o T f!j thenr T \Mf‘“’\{“

Avogadro’s Law

e Assumes temperature and pressure are constant V. |V
d/wa\ @) L= 2
o Assumes flexible container (6(5 \J O 6 Tl—' - "n_"
= - 1 2
e Quantity (moles) and volume are f){\ tec M related

o Ifn | thenV [ U

= If MOLES of gas is the same, then PARTICLES of gas is the same! €
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Cxamples:

T, T2 o 7213.00 I T2

3. If we increase the volume of a gaseous system by a factor of 4 and increase the temperature by a factor of

“C\'C}(\\)\‘C COV\JUJVIC’/V X Y112 \

1. Asample of nitrogen gas is contained in a piston with a freely moving cylinder. At 0.00 °C, the volume of
the gas is 375 mL. To what temperature must the gas be heated to occupy a volume of 0.500 L2

T2 Vz *500.M L.
YN (375mL) , 500.mL-

=

T
375ML-"T2. = (2.73 00K3 (5_00 Mf-—) 6@‘1 T

-j f’ - bﬂkﬂ
'J ; '9 M'V' b
2. Ahelium-filled balloon has a volume of§£ 0 L at STP What volume er it have a 0.855 atm and 10. °ce
. 'w"i Q 2731 Pg >+ 7 772 = = | a
- ]? P i }L;YW\

q a&mﬁ(b’ﬂ 40 . (0355 aJme (Vz)
w‘ 28— ad 4

[V, "Go.6 L )

8, what will happen to the pressure of the system (assuming other variables remain constant)?

T on )} 1 - '&i‘) I i L r) / »’
Jx Y H ,L * v Wil be /4

T ) . ’7“ d j ' ,3«" ¥" { _) \M} , ) :’ ;‘5
| \::3 / grjl. J“ P

&

i LA P=1am

; Aot 2r0 |
| ~27315 € = 0.00K |
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Practice Makes Perfect!

Free Response Practice

1. If we increase the temperature of a gaseous system by a factor of 4 and increase the pressure by a factor of 8,
what will happen to the‘vﬁ'lﬁme lof the system (assuming other variables remain constant)?

,I_Q(TKL\}_HA&H\/"XH Lf}t—'\%:__‘i

L =S

L Peg, then Vg \\/ wil\deu*casfib)
‘/4

2. The gas in an aerosol can is at a pressure 'of 3.00 atm at ;E °C. Directions on the can warn the user not to keep
the can in a place where the temperature exceeds 52.0 °C. What would the gas Eressur% be in the can at 52.0 °C?

P‘ ) ¥ To L )

T T , B00GN . . T2 x 395 0¥
BI6.0KX g0 K 250K g

________________t

P " B0 afm | )

NV
3. Asample of oxygengas hasa volume of 150. mL when its pressure |§0 947 atm. What will the@g@of the gas
be at a pressure of 750. mmHg if the temperature remains constant?

v,
AR AP (0 .qu (j\glﬂdf’m) (\J ?—)
A 0487w 0.98Fadm

750 g | VL
1760 mmita ]—'- = |44 m L-W
20,487 kML
4. A gas sample occupies 8.77 L at 20. o °C. What is the pressure, in at mospheres, given that there are 1. 1.45 mol mol of
gas in the sample? vV ; Ly R.=0. O%’ZOG{L&- A N

o duplicate Nalues, P(?r'm) 145wt (0.08206 &2 aira o) (zqs 0)%
50 PN=nRT TgI7L g -77/}/

. AT L
5. A balloon filled with helium gas has a volume o}gg_q mL at a pressure of 1.0 a atg\ﬂwe balloon is released and

reaches an altitude ofz‘sd&rﬁ"where the pressure is 0.50 atm. Assuming that the temperature has remained the
same, what i?oi_umE]does the gas occupy at this height? Q

| N1
oy T (oo (o L (\5@@\2&\

V1000wl <[loc |
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6. If we lower the temperature of a gaseous system by a factor of 2 and decrease the volume by a factor of 4, what

will happen to the pressure of the system (assuming all other variables remain constant)’

T“’%'/Z-!P'T'_ﬁ_, 1’02,> L{XZ;Z-

rH, PAY ? will nerease by
Dackor of Z (A%xb\@

7. Consider thré’éicjﬂicjjjl sks filled with different gases:

Flask A: CO at 760 torr and 0 °C

Flask B: N, at 250 torrand 0 °C

Flask C: H, at 100 torr and 0 °C_
a. Inwhich flask will the molecules have the greatest average kinetic energy and why?

Al same T, s0 all same KE
7

b. In which flask will the molecules ha\;;\t‘—he greatest velocity and why?
C. - anmallest mass o sawme oy g
ANERYE KE will be \f\\%\(\gsjr \i;) KE*Zzm\N

c.  Which flask has the greatefénumber of gas molecules and

A - dendical \ask% sa,Wlt’, w\' 50.M¢ \LL
50 i Qg-\' wWAeans \6\&% n (ﬁ l‘ﬁ
\(\‘\q)\/teéJr # porticles
8. Asample of neon gas occupies a volume of 752 mL at STP. What@rﬁﬂwill the gas occupy at 50.0 °Cif the
pressure remains constant?. V, 1"‘ 0O = Z‘jg K. -9 18 = TZ.
ik =t
yé‘” g *::‘“-fé‘ ToLZ Q N Nz »
T 1% a3 K ZzmR 13

r\/l F90. ML |

y 0 ¢, =215 K \/
\
9. A700. mL gas sample containing o. 0512 mol of the gas at STP_ SfP is compressed to a volume of 200. mL and the

temperature is increased to 30.0 °C. What is the nem@e’s_mﬁf the gas in atm?

?\\[ Vo \D’Z.\]}; “"7’7% » B
T l _ﬂ:r:?,’ ZOB XK ’(@ (700 2 ML5 < P?' (Z'QO’:JM LA) " &U 3
Tome | 218K 30344 oWl

-l Y, =238 m@




, U 4 .
10. A sample that contains 4.38 mol of a gas at 250. K has a pressure of 86.84 kPa. What is the|volume in liters?

(e1826) 3021 G (150

\\/=|0’5L~\

Multiple Choice Practice
11. The unlabeled graph shown to the right is a correct representation of
the relationship between each pair of variables below except:
a. Temperature and pressure

Pressure and volume W\EX5E l\

c. Temperature and volume

d. Number of moles and volume

12. In an ideal gas, the Kelvin temperature:
a. Fluctuates widely when the gas is in a sealed container yw _ ..

b. Isinversely proportional to the kinetic energy of the gas
@Is directly proportional to the kinetic energy of the gas
d. Isameasure of the potential energy of the gas

13. According to the kinetic molecular theory, gases are compressible because:
3~ Their particles are in constant, random motion ‘\'\"U.Q- owk \(‘N\t\f&-\ﬂ,{'

A7 Collisions between particles are elastic
/ Attractive forces between particles are insignificant

\ The volume of their particles is very small compared to the total volume of the container

14. At constant volume, decreasing the temperature of a gas (in Kelvin) by half would result in:

. The pressure decreasing by half ) .
e y T4F ast d\\m%é properiano
i s L

b. No change in the pressure
c. The pressure doubling

d. Aliincreasein pressure

15. In the ideal gas law, this variable is inversely proportional to pressure:
a. temperature in Celsius
b. temperature in Kelvin

@volume

d. number of moles



