In 1801 Humphrey Davy rubbed together pieces of ice inside an ice-house. He took care that nothing in their environment was at a higher temperature than the rubbed pieces. He observed the production of drops of liquid water. Make a table listing this and other experiments or processes, to illustrate each of the following. 

(a) A system can absorb energy by heat, increase in internal energy, and increase in temperature.

(b) A system can absorb energy by heat and increase in internal energy, without an increase in temperature. 

(c) A system can absorb energy by heat without increasing in temperature or in internal energy. 

(d) A system can increase in internal energy and in temperature, without absorbing energy by heat. 

(e) A system can increase in internal energy without absorbing energy by heat or increasing in temperature. 

(f) What If? If a system’s temperature increases, is it necessarily true that its internal energy increases?

SOLUTION 

(a) Warm a pot of coffee on a hot stove.

(b) Place an ice cube at 0°C in warm water—the ice will absorb energy while melting, but not increase in temperature.

(c) Let a high-pressure gas at room temperature slowly expand by pushing on a piston. Work comes out of the gas in a constant-temperature expansion as the same quantity of heat flows in from the surroundings.

(d) Warm your hands by rubbing them together. Heat your tepid coffee in a microwave oven.

Energy input by work, by electromagnetic radiation, or by other means, can all alike produce a temperature increase.

(e) Davy’s experiment is an example of this process.

(f) This is not necessarily true. Consider some supercooled liquid water, unstable but with temperature below 0°C. Drop in a snowflake or a grain of dust to trigger its freezing into ice, and the loss of internal energy measured by its latent heat of fusion can actually push its temperature up.

