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*  to analyze the relationship among the number of particles, temperature, pressure, and volume of a gas

Netes

Relationship between the pressure and volume of a gas (at a constant temperature)
% Observations :

vr Putting pressure on a gas compresses it or reduces its volume

vr Sample data
Trial Pressure Volume Pressure x 5, Volumevs, Pressure of a Gas
(atmospheres) (liters) Volume
(atm-L)
1.5 —
1 1.0 2.0 2.0 o \
=
2 2.0 1.0 2.0 S . “e
E \
3 3.0 0.67 2.0 5 .
> 05 \‘"-’
4 4.0 0.50 2.0 :
¢ Conclusion - The volume of a gas is inversely proportienal to 0 ¥ T T T T ]
the pressure at a constant temperature ! 15 . 2 ;‘5 h’ I
Relationship between temperature and volume of a gas (at a ressure (Aimaspheres)

constant pressure)
¥ Observations
¢ As the temperature of a gas increases at a constant pressure, its volume increases

Yz Sample data
Temperature Volume | Ratio: 10 i
Trial : 160 5 0
Celsius | Kelvin | (mL) viT ” e
EIRT) TralC 20
A 10.0 283 100 0.35 % o0 ) Trial B )
E e Al A
B | s00 | 323 114 | 035 [t ® .
I e
c | 1000 | 373 132 0.35 “ L N
| S L
D 2000 473 16? 035 arigin S == 100 Temperatuie 209 00 00 WU
.0 puint)
B3 i ~100 o TA.-lu;"c.lEx;ue 100 200

% Conclusion - At a constant pressure, the volume of a gas is directly proportional to its Kelvin temperature
Combined gas law
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PHASES OF MATTER

Gas Laws

Page 2

Number of particles

% Equal volumes of different gases at the same temperature and pressure contain an equal number of particles.
Standard temperature and pressure (STP)- agreed upon value of temperature and pressure for the sake of comparing

gases
# Temperature: 0°C or 273 K
% Pressure: 101.3 kPa or 1 atmosphere

1. A sample of a gas is at STP. As the pressure decreases and the
temperature increases, the volume of the gas (1) decreases
increases (3) remains the sams

Base vour answers to ouestians 2 and 3 nn the graphs shown below,

1]__1‘/( u

%(\Q AN d@

Answer the questions below by circling the number of the correct response gngussing

e ———————
Note lhat' questions 2 and 3 have only three choices.

2. Which graph best represents how the volume of a given mass of a
gas varies with the Kelvin lemperature at constant pressure? 9\

3. Which graph best represents how the valume of a given mass of a
gas varies with the pressure on it at constant tem e. \

4, A100. millililer sample of a gas at a pressure of 50.8 kPa is reduced
fo 25.4 kPa at constant temperaturp-Wha e new volume of the
{1 50 0 mb ( 2))90 0 mbL 4) 290. mk
oT50 3%
5. AtSTP, whlch gas wuuld mast likely behave as an ideal gas?@,
(2) €O, (3)C; (4) S0,

6. Al constant temperature the pressure on 8.0 liters of a gas is
increased from 1 almosphere to 4 eres, What will be the
new volume of the gas? (1} 1.0¢ (3)32¢ (41400

Bl

wg(% \.\)W‘ mg&\q&.ﬁr W\J-V'Er L4

7. Asthe temperature of a sample of gas decreases constant pressure.
the volume of the gas {1) decreases (2) increases (3} remains the
same

8. A 100 milliliter sample of a gas is enclosed in cylinder under a
pressure of 101.3 kPa. What volume would the gas sample =-=r- :'.
.'.

ata pressure of 202.6 kPa, femperature remaining constan

mL (zdiuoa t g{ Z%mL (4) 380 mL

The volume of a sample of hydrogen gasat STP is 1.00 liter. As the
,tempemluae.denceases pressure remaining constant, the volume of
the sample @creases (?)increases (3) remains the same

10. The pressure on 200. milliliters of a gas at constant lemperature is
changed from 0.500 atrn to 1.00 atm. The new volume of the gas is

(2 200 Q} 0. mL {4) 600. mL
11. As the pressure o ven samiple of a at constant
temper%‘lﬁa@f the sample ({) decreases (2) increases
@mams the same

22192385
12. Agassampleisal 10. O'C If pressure remains constant, dhe volume

__will increase when the temperature is changed to (1) 263K (2) 283
K (3)273K @3
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THE NATURE OF GASES

Part A: Completion

Use the vocabulary words below to fill in the blanks.

PR

0°C/ 273K —colisions farapart latm/ 101.3kPa
Kineticenergy “Hdependentiy= _mevement——— atmospheric
random/ rapid . Mt SR simuitaneous—
1. The kinetic theory describes the &M of particles in matter and the forces of attraction
between them. The theory assumes that the volume wled by a gas is mostly EM;@ SP&,t hat

the particles of gas are relatwely ’ dﬂ-(x move of each other, and are in

constant m@ﬂ_‘_‘Lﬁo ion. The éa“siﬂg; between particles are perfectly elastic so that

the total ?V‘in# remains constant. Gas pressure results from the ﬂjl (A2SY,
collisions of billions of particles with an object. Barometers are used to measure Aj MOS (P \'Qf -

3~
pressure. Standard conditions are defined as a temperature of C/ ZZ\d a pressure of

(cetwm/ |9).3 ¥ Fa

Part B: Questions and Problems

2. Describe the motion of particles of a gas according to the kinetic molecular theory.

— M2 W\ et Rwag

—Wwo admdive forces
—xtt vp N0 SPace K &p. Wy ﬁ%dsﬁmweﬁ

S

— QliSirs  art  eanc

3. Whatsimp Wnce mopstrates that gas particles are in constant motion?

Qrphine, W Al AN
J 7

4. What causes a gas to exert pressure?

Explain “Why" you chose your, nswer

o Collisions"—"\ '?\Hl%bf“a \3 o

b. Density
c. Temperature (_O\/\}g'\\orﬁ C Nﬁm "\/f/t"+
d. Elevation ﬂ(_}&\) 0 -

ﬁ



‘5. Millimeters of mercury (mm Hg) is a measurement of
a. Llength
b. Temperature

@ Pressure

d. Distance - S
6. Ingeneral, as the temperature increases, the volume \V\.Cﬁ@‘ __, and as the
temperature decreases, the volume {

Part C: True or False: State whether the following are true or false and if false, correct the statement.

7. Atany given temperature, the particles of all substances have the same average kinetic energy.

a.
8. The Kelvin temperature of a substance is directly proportional to the total kinetic energy of the

particles in the substance.

a. [ f \.JP
THE GAS LAWS
Part A: Completion
Use the vocabulary words below to fill in the blanks. P
o
Directly Kelvin Mass Inversely Combined Increases N

1. The pressure and volume of a fixed mass of gas are {& *{ T\Qﬂfi % related. If one
decreases, the other _ y(vVeugesS, , The volume of a fixed of gasis
directly proportional to its ﬁé[ L\ i] V\_temperature. This relationship states that the pressure
of agasis Cjn ce (A proportional to the Kelvin temperature if the volume remains

constant. These t ee(séparate parts of the gas law can be writtenasa single expression called
the i gas law.

Part B: True or False: State whether the following are true or false and if false, correct the statement.
r axvw\

2. When using the combined gas law, pressure rnus:t-nlway&be in kilopascals, but temperature can

bei Il'; .detqmm )((%)’

3. The combined gas law states that pressure and-vobuﬁ%ﬂré"alrectly proportional when volume is

h@nstant. -F:q L 3?

P &N ot ]V\W@*j VWA J(““P_‘
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Part C: Questions and Problems l}aaT note

4.

Explain Avogadro’s law in your own words {see p.Z&for the ideas related to this OR find the
definition in your text book).

Mwwﬂgﬂ' &N 2 Sawmpus

o qady See  Feof  decses

Give an e\xka)r%\-l\\ee(it\aestié)\n for Ac‘\éj\gedm s law. Vot A SﬁMé e 0'() W0\€ C LL€J>

B

Which is NOT a measurable property of gases?

a. Pressure "
o Explain “Why” you chose your answer
Zﬁ_ D 0dor vned)
)((wus " de\- e
c. Temperature m\ 0 \ \ N S
d. Volume )

X175 > 293 D-\) 3
A can contains a gas a@and _ZLQfC. What is the pressure in the can if it is heated ¥6 50°C?) 3‘2 3

a. Show the formula, substitution and final answer with units for credit.
L%
™ Tz X |50 = 2G5

25 7323 3= 55.14 Wa

At a winter carnival, a balloon is filled with 5.00 L of helium at a temperature of 273K. What wili
be the volume of the balloon when it is brought into a warm house at 295K?

\ U
—+ — =5
TL - {2z

¢ _f WS =23
SEES g\s \&’}6}’\ |



)

)

1. When a sample of a gas is heated at constant
pressure, the average kinetic energy of its
molecules
(1) decreases, and the volume of the gas
decreases
increases, and the volume of the gas
increases

(3) increases, and the volume of the gas
decreases

(4) decreases, and the volume of the gas
increases

2. According to the kinetic theory of gases, which
assumption is correct?

(1) Gas particles travel in curved paths.

(2) Gas particles strongly attract each other.
Energy may be transferred between colliding
particles.

(4) The volume of gas particles prevents random
motion.

3. The concept of an ideal gas is used to explain
(1) the mass of a gas sample
why some gases are diatomic
e behavior of a gas sample
(4) why some gases are monatomic

4. Which diagram best represents a gas in a closed
container?

€))

)
ﬁ
)

5. One reason that a real gas deviates from an ideal *
gas is that the molecules of the real gas have
(1) no net loss of energy on collision
(2) a negligible volume
(3) a straight-line motion

forces of attraction for each other

6. The diagrams below represent four 500-milliliter
flasks. Each flask contains the gas represented
by its symbol. All gas samples are at STP.

bos e

Each flask contains the same number of

1) atoms, only Yl
olecules, only -

{3) atoms and molecules

7. A gas has a pressure of 120 kPa, a temperature
of 400. K, and a volume of 50.0 milliliters.
What volume will the gas have at a pressure
60 kPa and a temperature of 200. K?

(1) 200. ml (3) )50.0 ml
(2) 125 ml (4) 100. ml

8. The graph below illustrates the change in the
volume of a gas samnple as its temperature rises
at constant pressure.

w

32
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= 1
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\
What temperature is represented by point.2?
46 K (3) 273K
(2) 298K 4) 0K
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