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	Name: Mullen Key
	Q01: The bridge would become icy first because it would lose heat energy over its entire surface. The bridge would rapidly cool by radiative heat transfer to the cooler air from its top, its sides and its underside. The net effect is that the bridge's temperature would closely mirror the air temperature at night.

The road would initially lose heat quickly by radiative transfer too, but mostly at its upper surface. If the asphalt becomes colder than the ground underneath it, heat would flow from warmer ground to the roadway through radiative heat transfer and conduction, which in turn would slow the rate at which the asphalt cools compared to the bridge.
	Q02: The low clouds would absorb upwelling infrared radiation that is emitted from the earth's surface, and then the clouds would re-radiate some of the heat back to the surface.

In other words, a greater portion of the infrared radiation that is lost by the earth to the atmosphere is absorbed by the low clouds and re-emitted to the surface where it is absorbed by the surface. The net effect on the surface temperature is less cooling, and sometimes in the case of low-clouds drifting overhead, even warming.
	4a: If a thermometer is exposed to direct sunlight, it would absorb some of the incoming solar radiation and heat up (warm). Therefore, a thermometer in the sun records a higher temperature than that of the surrounding air because it absorbs more energy. 
	4b: Thermometers are enclosed in a shelter to prevent direct exposure to the elements (sunlight, wind, precipitation). Shelters are painted white to minimize absorption of solar radiation. If the shelter was painted black, it would absorb nearly all visible radiation, which would warm the air inside the box to a higher temperature than the air outside of the box. 
	4c: A shelter needs air vents to promote convective transfer of heat, just like the actual atmosphere experiences convection. If the shelter had no ventilation, the thermometer would have no access to the ambient outside air, and the recorded temperature would not represent the air temperature.
	4d: If thermometers were two inches AGL instead of two meters AGL, the daytime MAX would be higher and the morning MIN would be lower since the diurnal cycle of temperature gets larger closer to the ground.  
	5: The troposphere is mostly heated from below by heat transfer from the surface, which warms by the absorption solar radiation. Hence, the air gets colder at higher heights in the troposphere since it is farther away from the surface, its source of heating. 

The stratosphere gets warmer the higher up you go because that is where O2 and O3 absorbs most of the incoming UV radiation. The absorption of UV ultimately leads to warming the surrounding air.  
	Q3: The inconsistency is between the temperature curve (red) and the outgoing radiation curve (blue). The temperature curves shows cooling between the hours of 1400 (time of max temperature) to 0600 the following morning. On the other hand, the outgoing radiation curve is constant through the hours of 2200  to 0600 (next morning) when the temperature is cooling. 

A constant rate of radiative heat loss by an object when the temperature of the object is cooling is inconsistent with the Stefan-Boltzmann law.


