Earth Systems





Standard 3, Objective 3

Multiple Choice.

a1.  How is climate different from weather?

A.  Weather is defined by long-term climate patterns.

B.  Climate is defined by long-term weather patterns.

C.  Climate is what happens on a day-to-day basis.

D.  Weather is a measure of temperature and rainfall patterns.

a2.  If you collect data for average yearly rainfall, average yearly temperature and wind patterns, what are you measuring?

A.  ocean currents

B.  soil type

C.  climate

D.  weather

Use the graph to answer the next question.
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a3.  How was the data for this graph collected?

A. from tree rings

B. from ice core sampling

C. from historical temperature measurements

D. from measurements of glacial and sea ice retreat

a4.  Ice core samples from glaciers and the ice caps contain bubbles of ancient atmospheres that are in layers based on age.  What question are scientists most interested in?

A. How the amount of water vapor needed to make the ice has changed.

B. How the amount of ozone has changed over time.

C. How the amount of ice in each layer has changed over time.

D. How the amount of carbon dioxide has changed over time.

a5.  Scientists who study glaciers report that a few glaciers have grown recently, but an overwhelmingly large number have either receded to historically low levels or have vanished.  Why?
A. Average global temperatures have steadily risen in the past 30 years.

B. Glaciers are temporary because they depend on snowfall each winter.

C. Sunspots occur in 11 year cycles and block a percentage of sunlight.
D. Earth is closer to the sun than it has ever been before.
b6.  What produces Milankovich cycles, which data show explain Earth’s ice ages?
A. sunspots and solar flares on the Sun’s surface 

B. changes in Earth’s orbit and the orientation of the poles
C. gravitational changes bases on the position of the Sun and moon

D. cycles of vegetation that result in desert and rainforest conditions

b7. Which factor altered the reflection of solar radiation, ocean and air currents and volcanic action on Earth’s surface leading to climate changes in the past?
A. ice ages
B. plate tectonics

C. ozone hole

D. global warming

b8.  Why do most atmospheric scientists think that natural causes are not the reason for Earth’s current warming temperatures?

A. The Earth should currently be in an ice age.

B. The current temperatures are hotter than ever before.

C. The changes are occurring more rapidly than ever before.

D. The natural causes are no longer active on Earth’s surface.
b9.  Cycles of sunspot activity on the sun have been hypothesized to be responsible for changing climate.  When would this hypothesis become a theory?

A.  when enough evidence was collected to convince most atmospheric scientists.

B.  when no other evidence could be found that conflicted with the sunspot evidence.

C.  when scientists were sure that the sunspot theory would never be changed.

D.  when enough people on Earth understood and accepted the evidence.

c10. Why has the amount of carbon dioxide in the atmosphere increased?

A.  Chemicals in aerosols have created a hole in the ozone.

B.  People have increased the burning of fossil fuels.

C.  Environmentalists have increased the size of rain forests.

D.  Nuclear power plants have been built in a many new locations.

c11.  If the carbon dioxide in the atmosphere increases, what do scientists predict will be the result?

A.  increased cases of sunburn

B.  warmer temperatures

C.  increased incidence of earthquakes

D.  more snowfall in the winter

In 1958, a geochemist began measuring the amount of CO2 in the atmosphere.  The data collected are organized in the graph below.  Use this graph to answer the next three questions.
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d12.  What has happened in the last 50 years that would make the carbon dioxide levels change?

A.  continents have moved and altered the air

B.  decreased levels of ozone are found in the upper atmosphere

C.  the changes in Earth’s orbit due to Milankovitch cycles
D.  increased burning of fossil fuels by people

c13.  What conclusion can be scientifically made from the data on this graph?

A.  The amount of CO2  in the atmosphere is increasing. 

B.  CO2 levels are balanced because they increase and decrease.
C.  The ine has so many variations that no conclusion can be made.

D.  The amount of CO2 in the atmosphere changes because of humans. 

c14.  Each year on the graph results in a peak and a trough in the data.  What theory would best explain these variations?

A.  The wind blows harder each winter driving the CO2 away.

B. The cold winters produce less CO2 because people stay inside

C.  Plants use CO2 in the summer to grow, in winter they do not.

D.  The intensity of the suns rays is greater during the summer, increasing CO2 
Examine the scene below.  Use the information in the scene to answer the next three questions.
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c15.  What two things contribute to atmospheric CO2?

A.  photosynthesis and ocean uptake
B.  clouds and sunlight
C.  organic carbon and decay organisms
D.  respiration and factory exhaust

 d16.  What are two ways that carbon dioxide is removed from the atmosphere in this community?

A.  stored in fossil fuels and photosynthesis
B.  photosynthesis and ocean uptake

C.  clouds and sunlight

D.  organic carbon and decay organisms

c17.  How could the level of CO2 be reduced most quickly in this environment?

A.  reduce the number of sheep and size of the oceans.

B.  remove the trees and reduce the amount of sunlight
C.  reduce the factory emissions

D.  plant more trees and grasses
The two graphs below show the average CO2 concentration at Mauna Loa Hawaii and the global temperatures since 1960.
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d18.   What conclusions have most scientists reached when comparing temperature and carbon dioxide concentrations?

A.  there is no relationship between carbon dioxide and temperatures on Earth

B.  the warming Earth is creating an increase in carbon dioxide.
C.  increasing levels of CO2  are increasing Earth’s temperatures

D.  increasing levels of CO2  are decreasing Earth’s temperatures

d19.  Automobile exhaust contains chemical compounds containing nitrogen and sulfur.  What is the result when they mix with water vapor in the air?
A. climate change

B. ozone hole

C. global warming
D. acid rain

Use the two graphs below to answer the next question:

        Changes in Glacial Ice 



Sea Level Changes
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 d20.   How do changes in glacier thickness seem to be related to overall sea level changes?  As glaciers melt

A.  sea level falls.

B.  sea level rises.

C.  sea level is unchanged.

D.  sea level goes up and then down.
d21.  During the winter months Utah newspapers and news programs announce no-burn days when it is illegal to burn wood fires for home heating.  Natural gas fires are not banned.  Which type of pollutant are the authorities trying to reduce?

A.  carbon monoxide

B.  nitrogen oxides

C.  sulfur dioxide

D.  particulates
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e22.  Based on the graph above, what will increased fossil fuel use by people result in?
A. Increasingly hot weather

B. Increasing amounts of carbon dioxide

C. Increasing amounts of ecosystem change

D. Increased use of fossil fuel by underdeveloped countries

e23.  What do climate models predict for future weather patterns
A. More clear and sunny days
B. Cloudy and rainy most of the time

C. Little change from now.

D. Increasing number and stronger storms

e24.  What occurs as ice caps melt?

A. sea water becomes saltier
B. sea level rises

C. evaporation increases
D. new lands are formed

e25.  Which species will rapid climate change be most likely to threaten?

A. adaptable species 

B. recent species

C. ocean living species

D. non-mobile species

Use this information to answer the next two questions:

Coral Bleaching
Warmer water temperatures can result in coral bleaching. When water is too warm, corals will expel the algae living in their tissues, causing the coral to turn completely white. When a coral bleaches, it is not dead but is stressed and may die unless conditions improve.  In 2005, the U.S. lost half of its coral reefs in the Caribbean in one year due to a massive bleaching event. http://oceanservice.noaa.gov/facts/coral_bleach.html
e26. Why has the ocean water warmed?
A. submerged volcanoes

B. atmospheric warming 

C. heat of formation

D. magnetic striping

e27.  Coral reefs are productive areas of the ocean and support many fish species.  What does the future hold for oceans if they continue to warm?
A. reduced fish and plant life

B. better opportunities for larger fish

C. better conditions for bottom dwelling creatures

D. stronger currents and wave patterns

Use this computer generated picture of Florida as it would appear after sea levels rose to answer the next two questions.  The dark gray areas show land that will be covered with water as sea level rises.
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e28.   What effect will rising sea level have on

human populations in Florida?

A.  people must pump water from the oceans.

B.  people will have to change the climate back..

C.  people will suspend their homes above water.

D.  people in many places will have to move

e29.  What other organisms will be affected by

these changes?

A.  all the organisms that live in these areas.

B.  birds and fish will be most affected

C.  sea animals like the manatee and shark.

D.  land animals like the fox and squirrel.

e30.  If sea levels rise slowly and steadily, what will be the overall effect on human populations?

A.  shortages of fresh water as lakes dry up
B.  shortages of space for humans to live

C.  fewer mineral resources to build machines

D.  economic challenges as cities must be moved 
Essay

1.  As a future voter, you may be faced with two candidates for public office that disagree on the climate change issue.  One candidate says there is no need to do anything about it and the scientists are wrong.  The other candidate says it is time to take action and listen to the scientists.  Which will you vote for?  Give two factual statements from class discussions why you will vote that way.

2.  How is air pollution different from climate change?  

Answers :

1. B
2. C

3. C

4. D

5. A

6. B

7. B

8. C

9. A

10. B

11. B

12. D

13. A

14. C

15. D

16. A

17. C

18. C

19. D

20. B
21. D

22. A

23. D

24. B

25. D

26. B

27. A

28. D

29. A

30. D

Sample answers: 

1.  It doesn’t matter how the student votes but their statements should contain facts that have been discussed in class.

2.  There are a wide variety of air pollutants that include sulfur and nitrogen compounds, particulates and man-made chemicals.  Climate change is produced by increases the concentration of naturally occurring atmospheric elements like carbon dioxide, methane and water vapor.
