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Sample Problem 1 The volume of a sample of gas 8,2: 501, af 20%ex
What is its volume when cooled to 0°C at constant pressure?

Solution Write the given values and indicate which quantity is
unknown. Note that the temperature must be expressed in degrees
Kelvin:

V= 2.50 L © L,=20°C + 273 = 293 K V,=? T,=0°C + 273= 273

Substitute the quantities in the formula and solve for the unknown.

2.50.L _ vV,
203K “T2Elt

Vit b0 LS K #
b 555 % =238 L

PRACTICE PROBLEMS
B S
Applying the principles of Charles's law, as expressed in the
formula above, solve the following problems. Assume constant
pressure in all problems. In the space beside each problem, show
a labeled setup. Do any necessary arithmetic and write your answers
in the spaces provided.

iz V1=255 mL T1=298 K

V2=300 mL T2= K
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4. 1=15°C V1=275 mL
T o756 V,= mL

USING A CORRECTION FACTOR

Another way to use the direct proportionality between the
temperature and the volume of a sample of gas eliminates the need
to memorize a formula. The logic of Charles's law says that as
absolute temperature increases, the volume increases, and vice
versa. Volume can be predicted when temperature changes. Thus,

the original volume can pe multiplied by a correction factor that
can be obtained by arranging the original and final values for
temperature as a fraction.

Sample Problem 2 The volume of a sample of gas is 2.50 L at 20°C.
What is its volume when cooled to 0°C at constant pressure?

Solution When temperature decreases, volume decreases. The
correction factor should be a fraction with a value less than 1:

2.50 L X 273 K

293 K = 295 D
; Py g
original correction final volume
volume factor less than 1; less than
converted original volume

to Kelvin

Sample Problem 3 The volume of a sample of gas is 2.50 L at 25°C.
What is its volume when warmed to 50°C at constant pressure?

£
Solution When temperature increases, volume increases. The
correction factor should be a fraction with a value greater than 1:

2.50 L X 323 K e
2 296 K 2-/;1 z
original correction final volume
volume » factor greater than 1; greater than
converted original volume

to Kelvin
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6. What will pe the new volume of a 1.75.g {74 5
sample coolegd from 25°¢ to 0°c at constant
Pressure?
& 5.00-1 sample of gas atf20°c igTie be 7
heateqd at constant Pressure until it reaches

Y

B 1010-5 Sample of das at 300°C is.to be 8
cooled at constant Pressure until it reaches
half its original volume. At what Celsiys

temperature will thig sample reach half its
original Volume?





[image: image4.jpg]ACTIVITY 5

Applying the principles of Charles's law, use either the
formula or the correction factor method to solve the following.
\ssume constant pressure in all problems. In the space beside
sach problem, show a labeled setup. Write your answers in the
spaces provided.

5. V,=500 mL T,=283 X '~'
V,=700 mL T,= K
B, =0t V,=8.00 L -
= o -
T,=100°C v,= 1;
1. v,=2.00 L = K
a4 o =
V,=4.00 L T, c
TreoTEAK

Vi

,

NOTE: Since volume is doubled, kelvin temperature is doubled.
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