NATS 101 Final Exam



Name_______________________________
Sect. 3  Dec. 19, 2003

1. 
Use the table of saturation mixing ratio values at right

T(oF)
rS(g/kg)


to determine the mixing ratio, r, on a day when the
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temperature is 80o F, the RH is 50%, and the dew point

 70
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temperature is 60o F.
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2.
Match the descriptions below at left with



a. ozone (O3)

one of the gases from the list at right.




b. oxygen (O2)

Peak concentration of this gas is found near



c. water vapor (H2O)

  25 km, it absorbs harmful ultraviolet radiation _______

d. carbon dioxide (CO2)

Combustion adds this gas to and photosynthesis


e. sulfur dioxide (SO2)

  removes this gas from the atmosphere _______


f. nitrogen (N2)

The most abundant gas in the earth's atmosphere _______


Common greenhouse gas and the only gas to occur


  naturally in solid, liquid, and gas phases in the atmosphere _______

3.
Skies are clear in the eye of a hurricane because the air in the eye   SINKS   RISES  and  COOLS  WARMS.

4.
A mesocyclone will produce which of the following thunderstorm features?


a. anvil cloud

b. mammatus clouds

c. wall cloud

d. gust front

5.
Clouds are good absorbers and emitters of infrared (IR) radiation.  This explains why  DAYTIME  NIGHTTIME  temperatures on a cloudy day will usually be  COOLER  WARMER than on a clear day.
6.
This instrument, invented in the 1600s by 


Torricelli, basically weighs the atmosphere.

7.
Isobars are contour lines drawn on a surface weather map that reveal small horizontal changes in _______ that cause the wind to blow.


a. density
b. pressure
c. altitude
d. temperature

e. acceleration

8.
_______ below tells you a cloud is producing precipitation.  _______ and _______ tell you something about a cloud's altitude.


a. alto

b. cirro

c. cumulo
d. nimbo
e. strato

9.
Precipitation formation in a cold cloud begins in the middle of the cloud where there are lots of ____________________ and also a few ____________________. (note: the order of your answers is important in this question)
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10.
The surface winds at right are  CONVERGING  DIVERGING.  


These winds are produced by a center of  HIGH  LOW  pressure


in the  NORTHERN  SOUTHERN  hemisphere.  Would these


winds produce  RISING  or  SINKING  air motions?

11.
The _______ of an object depends on the object's mass and on gravity.  The density of an object


depends on the object's mass and on its _______.


a. area

b. density
c. gravity
d. volume
e. weight
f. pressure
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12.
Identify and label any two


of the phase changes shown at right.

13.
Which of the following does Newton's first law of motion say could be true if there was no total or net force applied to an object? (more than one answer)


a. the object could be stationary (not moving)


b. the object could be moving in a straight line at constant speed


c. the object could be moving in a straight line but changing speed


d. the object could be moving at constant speed but changing direction

14.
If you warm moist air, the _______ will increase, the _______ and _______ will remain the same, and the _______ will decrease. (each answer below should be used once)


a. r (mixing ratio)


b. rS (saturation mixing ratio)


c. RH (relative humidity)

d. TD (dew point temperature)
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15.
If the object at right warms, will the intensity of the emitted 


radiation  DECREASE, remain  CONSTANT, or  INCREASE?


Will the wavelength of peak emission DECREASE, remain


CONSTANT,  or  INCREASE?
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16.
The sun will pass overhead at noon at the equator on the _______.  The north or south pole is tilted toward the sun on the _______.  The sun will rise exactly in the east and set in the west on the _______.  The longest and shortest days (daylight hours) of the year occur on the _______.  (fill in each blank with an E for equinoxes or S for solstices)
17.
A  RIDGE  TROUGH  covers the western United States


on the upper level chart at right.  You would expect to find


WARMER  COLDER  than normal conditions in the west.

18.
The direction of the _______ force is always perpendicular to the wind.  The _______ is always inward when wind blows in a circular path.  The _______ is always perpendicular to the height or pressure contours on a weather map.


a. Coriolis force
b. net force

c. pressure gradient force
d. frictional force
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19.
The summit of Mt. Everest and the top of an ordinary


thunderstorm reach an altitude of about 30,000 feet.


This is about 1   10   100   1000  kilometers high and is 


near the top of the  TROPOSPHERE  STRATOSPHERE.

20.
Greenhouse gases such as _______ absorb and emit _______ light.  Reduced concentrations of _______ might allow more _______ light to reach the ground which could then lead to _______.

a. infrared

b. visible

c. ultraviolet

d. carbon dioxide
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e. global warming
f. skin cancer

g. ozone
21.
Indicate whether the following weather conditions would be


found (A) ahead of or (B) behind an approaching cold front.


cP air mass_______


moistest air_______


northwesterly winds _______

falling pressure _______

22.
In which two of the following cases would it be possible for the pressure of the air in a parcel to remain constant? (T is air temperature, ρ is density)


a. increasing T and increasing ρ

b. increasing T and decreasing ρ



c. decreasing T and increasing ρ

d. decreasing T and decreasing ρ
23.
Air masses are classified according to _______ and _______.


a. density

b. pressure

c. temperature

d. moisture

24.
Indicate where each of the following 3-cell model features is found by filling in each blank with 0, 15, 30, or 45 degrees latitude. (each answer should be used once)


a. sinking air, high pressure, horse latitudes _______
b. trade winds_______


c. calm winds, low pressure, doldrums _______
d. southwesterly surface winds ______

25.
The main benefit of the greenhouse effect is to 


a. absorb harmful ultraviolet radiation


b. provide nutrients needed by growing plants


c. increase global average surface temperatures


d. transport water from the oceans to the land

26.
In the northern hemisphere, hurricanes (tropical cyclones) and middle latitude storms (extratropical cyclones) both have surface winds that spin in a  CLOCKWISE  COUNTERCLOCKWISE  direction around a surface center of  HIGH  LOW  pressure.
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27.
Use the initial (pt. 1) and final (pt. 2) wind motions in


the figure at right to answers the following questions.


Is this a surface of  HIGH  or  LOW  pressure? Is this


a  SURFACE  or  UPPER  LEVEL  chart?  Is this a


NORTHERN  or  SOUTHERN  hemisphere map?

28.
Evaporating precipitation beneath a thunderstorm will  COOL  WARM  the air and  STRENGTHEN  WEAKEN  the thunderstorm downdraft.
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29.
The coldest wintertime temperatures would probably


be observed at City _______ on the map at right.


City _______ would probably have the hottest summer


temperatures.  The smallest annual range of temperatures


would most likely be found at City _______.

30.
A weather  WATCH  WARNING  is issued when hazardous conditions may develop but are not actually occurring at the present time.
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31.
A rising parcel of dry air will cool at a rate of 10o C/km.  What happens to a rising parcel of saturated air?


a. it cools at the same rate as dry air
b. it cools more quickly than dry air


c. it cools more slowly than dry air
d. it warms
32.
Would a satellite in geostationary or geosynchronous


orbit follow  ORBIT A  or  ORBIT B  in the figure at right?

33.
The _______ scale is used to rate tornado strength or damage potential.  The _______ scale is used to rate hurricane intensity.


a. Beaufort
b. Fujita
c. Kelvin
d. Richter
e. Saffir-Simpson
34.
Closely spaced contours on a weather map would indicate a  STRONG  WEAK  pressure gradient and would produce  FAST  SLOW  winds.

35.
A rise in ocean levels along a coastline caused by an approaching hurricane.


a. storm surge

b. rip tide

c. easterly wave
d. tsunami

36.
Because the earth is fairly cool it emits LONG  SHORT  wavelength  ULTRAVIOLET  INFRARED  MICROWAVE radiation.

37.
El Nino's effect on weather in the United States are most noticeable during the  SUMMER  WINTER.  During an El Nino event the southwestern US is generally  COLDER  WARMER and  WETTER  DRIER  than normal.

38.
A _______ cloud would appear white on a visible satellite photograph.  A _______ would 
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appear white on an infrared satellite photograph.


a. thick

b. cold

c. thin

d. warm

39.
A _______ is shown at Point A in the drawing of a


thunderstorm at right.  Point B shows a _______.


a. microburst


b. wall cloud


c. dry line
d. gust front

e. storm surge

40.
Match each of the four processes below with a


a. rain

b. graupel

particle or type of precipitation from the list at right.


c. sleet

d. virga

evaporation_______

melting_______


riming_______

freezing _______
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41.
If the air in the parcel at right is warmer than the 


surrounding air, the parcel will  RISE  SINK


because the  DENSITY  PRESSURE  of the air

inside the parcel is  HIGHER  LOWER  than that


of the surrounding air.
42.
Increasing which two of the following would reduce the amount of sunlight energy arriving at the ground?


a. length of the day (daylight hours)


b. length of the path sunlight travels through the atmosphere


c. distance between the earth and sun


d. angle of the sun above the horizon at noon
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43.
Is 0o CELSIUS  or  FAHRENHEIT  the temperature at which ice melts?


Is 100o  CELSIUS  or  FAHRENHEIT  the hotter temperature?

44.
Does the figure at right show a  HIGH  or  LOW


altitude  CUMULUS  or  STRATUS  cloud?

45.
A hurricane will  WEAKEN  STRENGTHEN  when it moves over cold water.  High pressure and diverging winds at the  TOP  BOTTOM  of  a hurricane will cause it to intensity.
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46. 
The cloud in the picture at right could be


produced by a  SEA  LAND  breeze that


blows during the  DAY  NIGHT  when the


land is  WARMER  COLDER  than the sea.
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47.
From the information in the figure at right you can conclude


that air mass A is  DRY  MOIST.  Air mass A has HIGHER


LOWER  density than air mass B.  Air mass B is  ADVANCING


RETREATING.  Is this a crossectional view of a  WARM  or


COLD  front?

48.
The term inversion was probably first used in this class to refer to  INCREASING  DECREASING temperature with increasing altitude in the  TROPOSPHERE  STRATOSPHERE.

49.
The ____________________ is the temperature to which you must cool moist air in 


order to increase the relative humidity to 100%.

50.
Compared to a night with dew, a night with frost is  COLDER  WARMER  and the air is  DRIER  WARMER.

[image: image15.jpg]


51.
Most tornadoes form in the  SPRING  FALL.  Tornado winds spin around a core of  LOW  HIGH  pressure.  Most tornadoes have spinning winds of 100 MPH or  LESS  MORE.  The number of tornado deaths every year is now  HIGHER  LOWER  than it was 50 to 100 years ago.

52.
A temperature of  75  95  105  degrees


Fahrenheit is plotted at right.


The wind is blowing from the  SE  SW  NW  NE

53.
Atoms in a hot object have a lot of _______.  Metals such as copper have high _______.  Cold air sinks because it has high _______.  Water vapor contains hidden _______.


a. conductivity

b. density

c. kinetic energy
d. latent heat energy
