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Homework Problem 4 - Solution 

Q1 

The cabin will lose heat via conduction through its walls. It will reach equilibrium tem-
perature once the heat loss is equal to the heat given off by the electric heater. According 
to Newton’s Law of cooling, heat transfer is proportional to the temperature difference. 
Going from 15o C to 25o C means that the temperature difference with the outside in-
creases by a factor 5/3, so the heater has to provide 5/3 as much heat, which means it 
needs 5000 W of power. 

Q2 

During heat transfer, energy "flows" from higher to lower temperature, from your hand to 
the ice. It is the feel of internal energy (heat) leaving your hand that makes it cooler at the 
spot in contact with the piece of metal, producing the sensation of coolness. There is NO 
flow from cold to hot; only from hot to cold. 

Q3 

By increasing the “draft” (air movement) in a room, we can aid the transfer of heat 
through convection. For instance, in a typical forced air heating system, warm air will be 
blown out of vents in the walls to quickly transport the heat from the (central) heater to 
each room and into each corner of the room. This will increase the speed with which the 
room will warm up everywhere. 

Q4 

The total amount of heat taken up by the alcohol to vaporize is 2000 g times 200 cal/g = 
400,000 cal. To freeze 5 kg of water, one would have to remove 5000 g times 80 cal/g = 
400,000 cal from it – which is the exact same amount. 

Q5 

When a wet finger is held to the wind, evaporation is greater on the windy side, which 
feels cool. This is because the moving air removes any evaporated vapor quickly, mean-
ing the external vapor pressure stays low. The cool side of your finger is windward. 
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Q6 

The boiling point of water is higher under higher pressure. Under normal operation, the 
radiator and cooling system form a closed loop where the pressure can exceed atmospher-
ic pressure and hence the temperature can exceed 100o C without the water boiling. How-
ever, when the cap is removed, the system is open to the surrounding air and the water 
will boil if the temperature is indeed over 100o C. 


