Laboratory Quiz 4
Ozone

Ground-level Ozone:

Which of the following are the “ingredients” for forming ground-level ozone?

a.  sulfur oxides, volatile organic compounds (hydrocarbons), rainwater

b.  sulfur oxides, volatile organic compounds (hydrocarbons), sunlight

c.  nitrogen oxides, volatile organic compounds (hydrocarbons), sunlight

d.  nitrogen oxides, volatile organic compounds (hydrocarbons), rainwater

e.  sulfur dioxide, sunlight, smog

Ozone is a molecule comprised of _____ oxygen atoms.

a. 1

b. 2

c. 3

d. 4

e. Ozone does not contain any oxygen atoms

Which of the following was not listed as an adverse effect of ozone on humans in the materials from the exercise?

a. inflammation of the cells lining the lung

b. irritation of the cells lining the respiratory system

c. increased incidence of asthma attacks

d. reduced lung function (greater difficulty breathing)

e. increased incidence of lung cancer

In the Smog City simulation, which of the following changes would likely result in a decrease in ozone levels?

a. increasing temperature from 90o to 100o F

b. changing the wind speed from low to high

c. changing from partly cloudy skies to full sun

d. increasing the city’s population by one unit

e. changing from no inversion layer to moderate inversion layer

In the Smog City simulation, which of the following categories has the highest emission of ozone-forming compounds?

a. passenger vehicles

b. consumer products

c. off-road transportation

d. industry

e. strong inversion layers

Stratospheric Ozone:

The U-V index is 

a. the thickness of the stratospheric ozone layer overhead.

b. the amount of ultraviolet radiation absorbed in the stratospheric ozone layer.

c. the number of cancer cases that are likely to be caused by exposure to sunlight.

d. a weighted sum of the amount of energy being delivered in the UV range.

e. the amount of ultraviolet radiation times the albedo of the Earth. 

The measured U-V index depends upon

a. the thickness of the stratospheric ozone layer.

b. the angle of the Sun above the horizon.

c. the altitude of the observer.

d. the reflectivity of the Earth's surface.

e. all of the above.

Ultraviolet radiation

a. has wavelengths that are longer than visible light.

b. has wavelengths that are shorter than x-rays.

c. has wavelengths that are shorter than infrared radiation.

d. has wavelengths that are longer than radio waves.

e. is not defined by any range of wavelengths.

Ultraviolet radiation can be dangerous because

a. it is a form of ionizing radiation.

b. it is not in the visible part of the radiation spectrum.

c. it is chemically toxic.

d. there is no way to shield skin against it.

e. it has a short half-life.

This lab investigated the relationship between

a. the U-V index and the time of the year.

b. the U-V index and the altitude of the observer.

c. the thickness of the tropospheric ozone layer and the time of the year.

d. amount of ultraviolet radiation and the sunspot cycle.

e. the thickness of the stratospheric ozone layer and the U-V index.

One of the reasons that the South Pole was chosen to carry out this study was

a. there was very little interference between the equipment and local radio stations.

b. the Sun stays at the same angle above the horizon throughout the whole year.

c. there is never any night/darkness there. 

d. it is in the middle of a desert, which limited the day-to-day variability in the amount of sunshine.

e. the scientists there have a lot of free time to collect this data.

Ground-level Ozone - Personal Impacts:

Which two estimates provided by the “Tailpipe Tally” web site did we use in this exercise?

a. carbon monoxide and carbon dioxide

b. nitrogen oxides and hydrocarbons

c. hydrocarbons and carbon dioxide

d. carbon dioxide and nitrogen oxides

e. nitrogen oxides and carbon monoxide
Which of the following would not release NOx into the atmosphere?

a. Flying a commercial airliner for 3 hours

b. Driving a gas-electric hybrid (e.g. Toyota Prius) for 4 hours

c. Generating electricity through coal combustion at a Power Plant

d. Running a gas-powered mower for one hour

e. All of the above would release NOx into the atmosphere

Which of the following can escape into the atmosphere in appreciable quantities through evaporative emissions?

a. nitrogen oxides

b. carbon monoxide

c. VOC’s (hydrocarbons)

d. particulates

e. all of the above

“Gross emitters” are vehicles that make up about ____ of the vehicles on the road, yet emit around _____ of all VOC emissions.

a. 90%, 100%

b. 60%, 90%

c. 25%, 50%

d. 50%, 75%

e. 10%, 40%

Above 45 mph, NOx emissions _____ with increasing speed.

a. increase

b. remain constant

c. decrease
