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ATMS 320                                                                                 INDIVIDUAL EXAM#02
Choose the single best answer in Questions (1) – (15), each question is worth four points. Questions (16) - (18) together are worth 40 points. EXAM#02 is worth 100 total points.
(1) A cup half-filled with liquid water has a lid so that no new air can enter the space in the cup above the liquid water.  After some time, the air above the cup becomes ________ when the rate of condensation equals the rate of evaporation.

(a) super-saturated 

(b) saturated

(c) super-critical

(d) critical
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(2) From the diagram above using an ambient temperature and vapor pressure at A, point B represents the ________, point C represents the ________, and point D represents the ________ .

(a) saturation vapor pressure, dew-point temp., wet-bulb temp. 

(b) dew-point temp. saturation vapor pressure, wet-bulb temp.

(c) wet-bulb temp, dew-point temp., saturation vapor pressure

(d) saturation vapor pressure, wet-bulb temp., dew-point temp.
(3) Which of the following is not a source of error in a psychrometer.

(a) high ventilation rate

(b) air flow from wet- to dry-bulb thermometer

(c) dirty water used to moisten the wick

(d) radiation incident on the temperature sensors
(4) A carbon hygristor has a high drift rate. For which type of application is the carbon hygristor best suited?

(a) sensing device on a radiosonde

(b) long-term use in the field in a mesonet

(c) in a wind tunnel

(d) onboard a commercial aircraft
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 (5) In the chapter on dynamic performance characteristics, the term “linear” connotes the applicability of the ________ property.

(a) superposition

(b) associative

(c) commutative

(d) transitive
(6) Which of the following types of input was not explored in the section on dynamic performance characteristics.

(a) ramp function

(b) sinusoidal function

(c) step function

(d) white noise function
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(7)  The curve corresponding to the instrument having the faster response for the given input in the plot shown above is the ________ curve.

(a) upper

(b) lower

(c) ( not enough information
(8) Factors preventing the precise experimental determination of the time constant for a given instrument include ________ and ________.

(a) noise, non-linearity 

(b) noise, Beer’s law

(c) non-linearity, Beer’s law 

(d) Boltzmann’s uncertainty, noise
(9) The anemometry wind sensors responding to the lift and/or drag force are both the ________ and ________ instruments.

(a) hot-wire, pitot-static tube

(b) sonic, drag cylinder

(c) cup, propeller

(d) sphere, hot-film
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 (10) A potentially significant problem with the cup anemometer is the ________ effect for wind speed slowly increasing from zero.

(a) threshold

(b) bourne

(c) lift

(d) differential
(11) Ideally, a cup anemometer would respond to just the horizontal component of the wind vector. The actual response function is sometimes ________ than an ideal ________ response, causing ________ of the horizontal component in turbulent flow or when the mean vertical component is not zero.

(a) less, cosine, underestimation

(b) less, sinusoidal, underestimation

(c) greater, cosine, overestimation

(d) greater, sinusoidal, overestimation
(12) A rain gauge having a variable amplification factor is the ________.


(a) tipping bucket gauge

(b) siphon gauge

(c) pressure gauge

(d) fence post gauge
(13) The optical rain gauge differentiates between rain and snow by measuring scintillation in two wave bands; 1-4 kHz and 25-250 Hz. The magnitude of the fluctuations in the ________ band is proportional to the ________, whereas the ________ band is impacted by the more slowly falling ________. 

(a) 1-4 kHz, snowfall rate, 25-250 Hz, rain

(b) 1-4 kHz, rain rate, 25-250 Hz, snow

(c) 25-250 Hz, snowfall rate, 1-4 kHz, snow

(d) 25-250 Hz, rain rate, 1-4 kHz, rain
(14) Which of the following is not a difficulty in attempting to measure precipitation rate using a radar.

(a) incomplete beam filling

(b) attenuation by atmospheric gases

(c) hexodendritic emissions

(d) unknown drop size distribution
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(15) An active remote sensor ________ while a passive remote sensor ________. An example of an active remote sensor is a ________, while an example of a passive remote sensor is a ________.

(a) only receives energy, emits and receives energy, microwave radiometer, radar

(b) only receives energy, emits and receives energy, radar, microwave radiometer

(c) emits and receives energy, only receives energy, microwave radiometer, radar

(d) emits and receives energy, only receives energy, radar, microwave radiometer
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 (16) 10 points

A surface weather report at the flagpole on the UNCA campus indicates a surface pressure of 1010 mb, an air temperature of 25oC, and a vapor pressure of 10 mb. Determine the dew-point temperature at the UNCA flagpole.
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 (17) 15 points
A temperature sensor, cup anemometer, and wind vane are mounted on a platform that extends from over the doorway of Ramsey Library at a 5 m (~15 foot) height over the library entrance. The temperature sensor is shielded only from the overhead sun and is open to radiation from all other directions. Determine the impact of such a location on temperature, wind speed, and wind direction readings given that the ground near the library has a bright (white) color and that cup anemometers have a problem when the mean vertical wind component is non-zero. Another approach to this problem is to consider the differences in temperature, wind speed, and wind direction readings for the 10 m observing platform with and without the presence of Ramsey Library. How will the presence of the Ramsey Library “pollute” the meteorological measurements? Be certain to include justifying arguments in your response for temperature, wind speed, and wind direction.
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 (18) 15 points
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The time “constant” for a cup anemometer varies with wind speed. The anemometer response to a rectangular wave in wind speed is shown above. Of the two time constants, which is larger 
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? Justify your answer. If the wind speed measured by the cup anemometer is 9 m s-1 at t=60 seconds and 1.7 m s-1 at t=70 seconds, determine the value of 
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. Hint: you may find the following formula useful in solving this problem:
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