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4. There are two bench seats in a park, one made of metal, the other made of wood. The metal seat feels much colder to sit on than the wooden one. A student says that it is because the metal seat is at s lower temperature than the wooden one. Explain why this explanation is incorrect, and give a correct explanation of why the metal seat seems colder than the wooden one.
Both benches will be in thermal equilibrium with the surroundings, that is they will both be at the same temperature as their surroundings and, therefore, each other. Thus the metal bench is not actually colder than the wooden one to start with. However, the metal bench conducts heat much more readily than the wooden bench. Heat from the body is quickly conducted away from the body by the metal bench, and the region beneath the person’s body remains close to the air temperature. As heat travels much more slowly through the wood, the region under the person sitting on the wooden bench does warm up-as the temperature gets close to the person’s body temperature, the rate at which heat is transferred from the body into the bench is reduced and the bench does not feel as cold.

5. a. Why is the heating element (part) in the electric kettle positioned very close to the bottom of the kettle?
Water is relatively poor thermal conductor. As it is a fluid (capable of flowing or moving around), the main mechanism of heat transfer is convection. Convection means that the heated water, which expands and becomes less dense, is displaced upwards by colder and therefore denser water. If the heating element was positioned near the top of the water in the kettle, only the top layer of water would be heated, because the colder denser water would be below the element and would not be directly heated by contact with the heating element.
b. Where would you expect the cooling element to be placed in a freezer? Give a reason for your answer.
At the top. Air cooled by the element will become more dense and will sink down the freezer. If the cooling element was placed at the bottom, only the bottom layer of air would become cold.
