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Investigation Il — Heating Matter Lesson 3 — Absolute Zerc

Name:

Absolute Zero

Period Date:

Purpose: This lesson allows you to examine the relationship between volume and
temperature in gases and introduces you to the Kelvin scale.

Part I: A quantity of gas was heated to various temperatures. Each time the
temperature changed, the volume of the gas was measured in milliliters. The
temperature was sometimes measured in degrees Celsius and sometimes in degrees
Kelvin. Note that V represents volume and T represents temperature.

Fill in the remainder of the table:

Trial | Temperature | Temperature | Volume Ratio: V/T | Ratio: V/T

| (°C) (K) (ml) | (forTin°C) | (for T in K)
| 10.0 2% 500. 0 | .77
2 50.0 . 570 i-4 [, 16
3 100.0 313 660 6. J V1
4 200.0 413 840 4.2 .19
5 7295 556 1000, 3.53 | .0
6 1 =) 1111 2000, | 7.3 [, 30

1. What do you notice about the ratio of volume to temperature for the different
Consotmand 6 in Cedlunn
2. When the temperature was doubled in degrees Celsius, did the volume also

trials?

double? N7
3. When the temperature was doubled in degrees Kelvin, did the volume also
double? \{ 25

4.) Whenever the volume doubled, did the temperature also double? What appears to
be the difference between using the Kelvin scale and the Celsius scale in this

simation? ¢ glyiy saale de V& T e diceckivy prpudd

Part II: Imagine there are two hot air balloons ready for launch. One hot air balloon
(balloon A) is large and the other (balloon B) is small. The air in each balloon is
heated and the temperature and volume of the gas is recorded. The following graph

shows the data for each balloon.
What is the ratio of volume to temperature for the gas in Balloon A? Show your

work. \J - 5D . D g ,
{24, " ucﬁ _ Z:ﬂ:ﬂ = 1.8
X,-X, 50— 315 175

@ What is the ratio of volume to temperature for the gas in Balloon B? Show your

work. . ,
Yooy, | Yoo oo 0.1
X, %, Gsp-SK 150 '
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Lesson 3 — Absolute Zero Investigation Il — Heating Matter

Balloon Volume vs. Temperature
Two Different Balloons
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@ Compare the ratio of volume to temperature.
2) Is the ratio V/T always the same for Balloon A? Nes

b) Is the ratio V/T always the same for Balloon B? 9 e>
c) Is the ratio V/T the same for both balloons?
4 Predict the volume of the gas in Balloon A if the temperature is 500 K. Predict the
volume of the gas in Balloon B if the temperature is 500 K. (A= JspL. »=3500L

5. Atwhat temperature do the two balloons have the same volume? Ok

Part IIl: Imagine that you are getting ready to go up in one of these hot air balloons.
Around noon you fill a balloon to a volume of 50,000 L at 100.0°C. Later the day
becomes cloudy and chilly, and the temperature inside the balloon drops to 50.0°C.

@ Do you predict that the balloon will get bigger or smaller? Explain your 4
reasoning. . 3

& Ginaller ]

SV00 59,00 )

@ What is the ratio V/T at the beginning of the day? (Be sure to use Kelvin). f[’;r:—"/ B o

@ What is the ratio V/T when the temperature drops to 50.0°C? @ | 3y L/LQ

= 134U

2
-

Making sense question:
What is the volume of the balloon described in Part III when the temperature is 50°C?

(Be sure to use Kelvin.)
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