DISCOVER PHYSICS 

Worksheet 8B Solution

1(a)
By flufing up their feathers to trap air (a poor conductor of heat), the birds minimise thermal energy oss from their bodies to the cold surroundings, thus keeping themselves warm.

1(b)
Since cooking utensis, kettles and boilers are involved in diret heating, metals are chosen as they are good condutors of heat.

1(c)
Sawdust is a poor conductor of heat
and therefore minmises the amount of heat from the surroundings reahing the ice blocks.

2(a)
During the day, the land gets heated up faster than the water in the sea. This causes the air above the heated surface of the land to warm up faster and therefore to rise. As a result, the relatively cooler air above the surface of the sea moves towards the land to replace te warmer air. This movement of air from the sea to the land constitutes a sea breeze.

At night, the land cools faster than the water in the sea. Therefore, the air above the surface of the sea is warmer than the air above the land. As a result, a reverse current is set up as the warm air above the surface of the sea rises and the cooler air from the land moves in to replace the warm air. This sets up a land breeze.

2(b)(i)
The freezer compartment is placed at the top because the cold air at the top, being denser, sinks and cools the contents below while the warmer air below the freezer compartment, being less dense, rises towards the freezer compartment to be cooled. This movement of air constitutes a convection current.
2(b)(ii) 
As the warm air moves in to replace the cool air, it does not have sufficient time to warm up the contents. This is because warm air, being less dense, rises to the freezer compartment while the cool air from the freezer compartment continues to sink towards the contents.

3(a)
Convection.

3(b)
Pipe P. As the water in the boiler is heated, it expands and becomes less dense. Hence it rises through the pipe P and flows into the upper half of the hot water tank.

3(c)
Pipe R provides a path for the cold water from the cistern to fall into the lower half of the hot water tank and then into the boiler through pipe Q due to the pressure difference.

3(d)
Pipe S is the overflow pipe attached to the top of the hot water tank just in case the temperature of the water becomes too high ad causes a large expansion of the hot water.

4(a)
This is because black surfaces are better absorbers of infrared radiation than white surfaces.

4(b)(i)
A polished body reduces thermal energy loss by radiation from the kettle to the surroundings.

4(b)(ii)
The heating element is placed at the bottom so that when the power is switched on, the water near the heating element gets heated up, expands and becomes less dense. The heated water therefore rises while the cooler water in the upper regions descends to replace the heated water and gets heated up by the heating element.
4(b)(iii) Plastic is a poor conductor of heat and is therefore suitable for making handles of kettles to insulate the person from the hot kettle.

CHALLENGE YOURSELF!

1
Heat from the lamp is lost mostly by radiation (infrared waves travelling through the gas inside the bulb and then through air outside the bulb). Heat is also lost from the bulb by the convection currents set up just outside the bulb. A comparatively small amount of heat is lost through conduction through the air which is a poor conductor of heat.

2(a)(i)
Radiation

2(a)(ii) 
Conduction

2(b)(i)
black-painted copper

2(b)(ii)
Copper is a good conductor of heat which allows thermal energy to be conducted quickly to the water inside the pipe. A black-painted object is a good absorber of infrared radiation.

3(a)
Plastic. It should be a poor conductor of heat.

3(b)
To enclose a vacuum to reduce thermal energy transfer by conduction and convection.

3(c)
The walls of the glass are made shiny by silvering to reflect radiant heat back into the liquid.
