Physics II
Weather/Climate Questions

1.
A pan is filled with water.  A candle is burning in the middle of the pan.  Soon after a jar is placed over the candle, the candle goes out, and water rises in the jar.  Explain why this happens.  The burning candle heats the air inside the jar, causing it to expand.  Some of the air leaves the jar.  When the candle goes out, the air cools off and shrinks.  This reduces the pressure in the jar, and water flows toward the low pressure.
2.
Explain why rapidly compressing air causes it to heat up. Compression gives the molecules a “push,” causing them to move faster (faster = hotter).  Another way to think of this is that, when air is compressed, work is done on the air.  This work gives the air molecules more energy.
3.
What type of weather is produced by rising air?  Explain why, in detail. Wet, cloudy weather.
· As air rises, it encounters lower pressure

· Lower pressure around the air allows the air to expand

· Expansion of the air causes the air to cool down

· Cooling causes water in the air to condense (turn to liquid).  
4.
Draw a design of a simple dehumidifier, and explain how it works.  Explain why it will not work if the positions of the expansion valve and compressor are reversed (without changing the direction in which the refrigerant is circulated).
· Refrigerant heats up when it passes through the compressor
· Refrigerant cools down when is passes through the expansion valve.
· Moist air blowing from the fan first hits the cold pipe.  This causes the air to cool to below room temperature, so water in the air condenses.
· Condensation forms on the cold pipe and drips into the drip pan.
· After passing the cold pipe, air passes the warm pipe and warms back to room temperature.  It has lost some of its water, so it is now drier air.
· If the expansion valve and the compressor are reversed, the air blowing through the dehumidifier will first heat up to above room temperature.  Then it will cool back down to room temperature.  The air will never drop below room temperature.  Dropping below room temperature is what causes condensation to occur.
5.
Suppose you live in a climate where the relative humidity remains constant year round.  Despite the constant relative humidity of your climate, your indoor relative humidity will still fluctuate.  Explain why the relative humidity will change.  Use either the summer or the winter as an example illustrating this change in relative humidity.
· Hot air has a greater moisture holding capacity than cold air.  Hot air is like a large bucket, and cold air is like a small bucket.

· Relative humidity is a measure of how full of water the air is – how full the “buckets” is.

· In winter, the air inside a house is warmer than the air outside.  As air moves in from outside, it warms up, so its moisture capacity increases.  The actual amount of water in the air does not change, but the relative humidity decreases; with the same amount of water and a greater water-holding capacity, the air is now less full. 
· In the summer, air moves in from outside and cools off.  The amount of water in the air remains constant, but the air’s water-holding capacity decreases as it cools off, so the air becomes more full of moisture.  The relative humidity increases.
6.
A Sling Psychrometer measures relative humidity.  It is a gadget consisting of two identical thermometers, one of which is covered with a wet “sock.”  The other thermometer is dry.  To measure relative humidity, you swing the whole doodad around in the air.  In room A, both the dry and wet thermometers read 70° F.  In room B, the dry thermometer reads 70°F, and the wet thermometer reads 55°F.  Which room has a higher relative humidity?  Explain how the sling psychrometer tells you this.  Room A has higher relative humidity.  In room B, the fact that the wet thermometer is cooling down tells us that water must be evaporating from its wet “sock.”  If water is evaporating, the air must not be full of moisture (not 100% relative humidity).  In room A, the wet thermometer is not cooling down, so no water must be evaporating.  The air must  have reached its capacity for holding water vapor (100% relative humidity).
7.
You may have noticed that the temperature of the sand on a beach fluctuates broadly over the course of a 24 hour day.  The sand is fairly cool at night, and it can be very hot during the day.  The nearby ocean, on the other hand, maintains a fairly constant temperature.  Use a diagram to help show how these temperature fluctuations create an “onshore breeze” and an “offshore breeze” at different times of the day.
· During the day, the sand is relatively hot and the water is relatively cool.  This creates hot, low-pressure rising air over the sand and cooler, higher-pressure, sinking air over the water.  Wind blows from water to land (high pressure to low).  This is an onshore breeze.
· At night, the sand is relatively cool and the water is relatively warm.  This creates warmer, lower-pressure rising air over the water and cooler, higher-pressure, sinking air over the land.  Wind blows from land to water (high pressure to low).  This is an offshore breeze.
8.
If a missile is launched due northward from the equator, the Coriolis Effect will prevent the missile from following a continuous northward path.  What will happen to the missile, and why? The missile curves eastward (to the right).  The reason for this is that the equator is moving eastward at approximately 1000mph, while the North Pole is, essentially, not moving.  Launching a missile from the equator to the pole is like trying to hit a stationary target from a moving car.  Since the missile is moving with the equator when it is launched northward, its direction of travel is determined by its northward launch velocity plus its 1000mph eastward velocity.  Its 1000mph eastward “momentum” causes it to  “pulls ahead” of its target. 
9.
How did the Horse Latitudes get their name?  Explain the origin of the expression “down in the doldrums.”
· The Horse Latitudes are regions of dry, sinking air with very little wind.  In the Horse Latitudes, sailors ships lost their wind and got stuck.  They began to starve and die of thirst, so they threw their horses overboard to make their ships lighter, enabling them to row more easily.

· The Doldrums are regions of  wet, rising air, with very little wind.  Sailors were stuck here, because of the lack of wind.  Dying of thirst was not as much of a threat, because the region is rainy.  But sailors still became bored.  Hence the expression “down in the doldrums,” which describes being depressed or dumpy.
10.
Explain why both of the earth’s poles are deserts.  Air at the poles is cold.  Cold air sinks.  Sinking air produces clear skies.
11.
At equivalent latitudes, one coast of North America has warmer ocean water.  Which coast has warmer water, and what accounts for the temperature difference?  Most east coast water comes from the south (equator).  Most west coast water comes from the North (poles)
12.
Why does our prevailing wind generally come from the Southwest?  The horse latitudes (high pressure) are to our south, and there is a low pressure belt to our north.  That causes winds to head northward.  The Coriolis effect turns them eastward, so they end up heading northeastward (from the southwest).
13.
Why does Buffalo, NY get so much snow? Buffalo is on the northeast end of Lake Erie, and its prevailing winds come from the southwest (just like ours).  Those winds carry moisture off of the lake and drop it in Buffalo.
14.
Sketch the pattern of circulation of the Earth’s atmosphere.  To save time, you can show just one quadrant of the atmosphere.
15.
Draw a diagram that uses arrows to show how a northern hemisphere cyclone forms around an area of extreme low pressure.

16.
What is the most dangerous aspect of a hurricane?  Explain the origin of this danger.  Flooding due to “storm surge,” a hump of ocean water that is situated near the center of a hurricane.  Storm surge is caused by low pressure “sucking the ocean surface upward,” and by the hurricane winds “pushing a pile of water” in front of the storm.
