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1 Thermal equilibrinm and temperature

Consider two balloons, one red and one green, and a bucket of water.

a) Suppose that the red and green balloons have the same temperature. The red balloon
is placed into the water and its volume and pressure change noticeably. Was the green
balloon in thermal equilibrium with the water (before the red balloon was immersed)?
Explain your answer. '

b) In a different version of this experiment, the red and green balloons are in thermal
equilibrium with each other. The red balloon is also in thermal equilibrium with the
water. Is the green balloon in thermal equilibrium with the water? Explain your answer.
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2 Conceptual thermometer

Consider:

- a beaker of water,
~ a beaker of ethanol, and

— & regigtor, whose resistance can be measured,
The following then occurs:

1. The registor is immersed in the water and the resistance changes noticeably while there
is little observable change in the water.

2. The resistance of the resistor eventually stops changing and reaches a constant value,
while immersed in the water.

3. The resistor is removed from the water and immediately immersed in the alcohol. The
is no change in the resistance and no observable change in the alcohol.

Are the temperatures of the water and the alcohol the same or different? Efcplain your
answer,
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3 Equations of state

Consider various gases for which the number of gas molecules is fixed and the volume of the
gas is fixed. In each case the temperature changes by a factor of three.

a) Suppose that the gas is an ideal gas. By what factor does the pressure change?

b) Suppose that the gas is a van der Waals gas, with @ > 0, Does the pressure change by
a factor of three, a factor of more than three or a factor of less than three?
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