
30 According to the fossil record, which sequence correctly represents the evolution of
life on Earth?
(1) fish → amphibians → mammals → soft-bodied organisms
(2) fish → soft-bodied organisms → mammals → amphibians
(3) soft-bodied organisms → amphibians → fish → mammals
(4) soft-bodied organisms → fish → amphibians → mammals

31 The data table below compares the climates of two United States cities located at
approximately 43° north latitude.  The data are based on a 30-year period.

Data Table

Which statement best explains the climate variation between these two cities?
(1) City A and city B are located at the same longitude.
(2) City A is located at a high elevation, and city B is located at sea level.
(3) City A is located far inland, and city B is located near a large body of water.
(4) City A is located on the east coast, and city B is located on the west coast.

32 The air above a burning candle is heated and rises. Which table correctly identifies
the type of heat transfer within the rising air and the change in air density above the
burning candle?

Location
Maximum

Temperature
(°F)

Minimum
Temperature

(°F)

Mean Annual
Precipitation

(in)

Mean Annual
Snowfall

(in)

city A 110 –36 23.8 31.9

city B 98 –19 38.2 92.9

P.S./E. Sci.–June ’09 [8]

Type of
Heat Transfer

Change in
Air Density

conduction density increases

Type of
Heat Transfer

Change in
Air Density

convection density increases

Type of
Heat Transfer

Change in
Air Density

conduction density decreases

Type of
Heat Transfer

Change in
Air Density

convection density decreases

( 1 ) ( 3 )

( 2 ) ( 4 )



48 The maps below show the amount of sea ice surrounding the continent of Antarctica at two different times
of the year. Map A represents late August when the area covered by sea ice approaches its greatest extent.
Map B represents the minimum extent of sea ice.

Which month is most probably represented by map B?
(1) February (3) June
(2) May (4) October

49 The geologic block diagram below shows surface features and subsurface structures of a section of Montana.

The faulting shown in the diagram could have occurred
(1) 2,100 million years ago (3) 250 million years ago
(2) 520 million years ago (4) 50 million years ago

Precambrian layers
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Late-
Cretaceous
layers
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Base your answers to questions 80 through 84 on the passage and map below.  The map shows a portion of
the continent of Antarctica.

Antarctica’s Ice Sheet

The size and shape of the West Antarctic Ice Sheet depends on many factors, includ-
ing melting and freezing beneath the glacier, the amount of snowfall, snow removal by
wind, iceberg formation, and the rate of ice flow. Glacial moraines are found in the
Executive Committee Mountains shown on the map. Moraines are located up to 100
meters in elevation above the present ice sheet surface, which indicates that a thicker ice
sheet existed 20,000 years ago.

The world’s oceans and climate are influenced by Antarctica’s ice. Even a small
increase in sea level from melting glaciers would be a disaster for the nearly two 
billion people who live near coastal areas.

80 Identify one piece of evidence found on the sides of some Antarctic mountains that
indicates that an ice sheet, hundreds of meters thicker than the current ice sheet,
existed in the past.   [1]

81 What is the duration of insolation on December 21 at McMurdo Station?   [1]
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Base your answers to questions 69 through 72 on the maps below, which show the spread of a volcanic ash
cloud from the 1982 eruption of El Chichón in Mexico, as seen from weather satellites.

April 25, 1982 USAAsia
Africa

April 21, 1982 USAAsia
Africa

April 11, 1982 USAAsia
Africa

April 5, 1982

El Chichon

USAAsia

Africa

P.S. E./Sci.–Jan. ’02 [21]

69 Identify the direction toward which the ash cloud spread from April 5 to April 25.    [1]

70 State what caused the main ash cloud to spread in the pattern shown on the map of
April 25, 1982.    [1]

71 State the most likely effect of the ash cloud on the temperature of areas under the
cloud on April 25, 1982.     [1]

72 As the ash cloud moved away from El Chichón, some ash particles fell back to Earth.
a Describe how the size of the particles affected the pattern of deposition.     [1]
b Describe how the density of the particles affected the pattern of deposition.  [1]



26 The cross section below shows two cities, A and B, at different elevations.

Compared to the yearly temperature and precipitation at city B, city A most likely has
(1) lower temperatures and less precipitation (3) higher temperatures and less precipitation
(2) lower temperatures and more precipitation (4) higher temperatures and more precipitation

27 The graph below shows changes in carbon dioxide concentrations in Earth’s atmosphere over a 140-year
period. Carbon dioxide concentrations are shown in parts per million (ppm).

This significant change in CO2 concentration is most likely caused by
(1) decreased cloud cover, and is predicted to decrease average global temperatures
(2) decreased volcanic activity, and is predicted to increase average global temperatures
(3) increased use of fossil fuels, and is predicted to increase average global temperatures
(4) increased El Niño activity, and is predicted to decrease average global temperatures
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Base your answers to questions 38 through 42 on the two maps of Australia below. Map I shows Australia’s
major landscape regions. Letters A through H represent locations in Australia. Map II shows Australia’s 
general climate regions.

38 Location B is in a landscape region that has
(1) high elevations and deformed bedrock
(2) high elevations and horizontal bedrock
(3) low elevations and deformed bedrock
(4) low elevations and horizontal bedrock

PS/E. Sci.–Jan. ’11 [12]



P.S./E. Sci.–Aug. ’06 [24]

Base your answers to questions 75 through 79 on the map and data tables below.  The map shows the loca-
tion of Birdsville and Bundaberg in Australia.  Data table 1 shows the average monthly high temperatures for
Birdsville.  Data table 2 includes the latitude and longitude, elevation above sea level, and the average rainfall
in January for Birdsville and Bundaberg.

City Latitude (° S) Longitude (° E) Elevation (m) Average January
Rainfall (mm)

Birdsville 25.9 139.4 47 25

Bundaberg 24.9 152.4 14 105

Data Table 2
Information about Two Australian Cities

Map of Australia

Indian
Ocean

Pacific
Ocean

Mountains
Key N

Month Temperature (°C)
January 39
February 38
March 35
April 30.5
May 25
June 22
July 21
August 23.5
September 28
October 32.5
November 36
December 38

Data Table 1
Average Monthly High Temperatures

for Birdsville, Australia

Birdsville

Bundaberg

75 On the grid in your answer booklet, plot with an X the average monthly high
temperatures for Birdsville, Australia. Connect the Xs with a line.  The average
monthly high temperatures for Bundaberg have already been plotted on the graph
for you.   [1]

76 State one factor that could account for the difference between the average high
temperatures recorded in December for Birdsville and Bundaberg.   [1]

77 State one reason for the difference in the average January rainfall for Birdsville and
Bundaberg.   [1]

78 Explain why Bundaberg will experience solar noon before Birdsville each day.   [1]

79 On the map in your answer booklet, draw the 30° S latitude line.   [1]
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Base your answers to questions 75 through 79 on the map and data tables below.  The map shows the loca-
tion of Birdsville and Bundaberg in Australia.  Data table 1 shows the average monthly high temperatures for
Birdsville.  Data table 2 includes the latitude and longitude, elevation above sea level, and the average rainfall
in January for Birdsville and Bundaberg.

City Latitude (° S) Longitude (° E) Elevation (m) Average January
Rainfall (mm)

Birdsville 25.9 139.4 47 25

Bundaberg 24.9 152.4 14 105

Data Table 2
Information about Two Australian Cities

Map of Australia

Indian
Ocean

Pacific
Ocean

Mountains
Key N

Month Temperature (°C)
January 39
February 38
March 35
April 30.5
May 25
June 22
July 21
August 23.5
September 28
October 32.5
November 36
December 38

Data Table 1
Average Monthly High Temperatures

for Birdsville, Australia

Birdsville

Bundaberg

75 On the grid in your answer booklet, plot with an X the average monthly high
temperatures for Birdsville, Australia. Connect the Xs with a line.  The average
monthly high temperatures for Bundaberg have already been plotted on the graph
for you.   [1]

76 State one factor that could account for the difference between the average high
temperatures recorded in December for Birdsville and Bundaberg.   [1]

77 State one reason for the difference in the average January rainfall for Birdsville and
Bundaberg.   [1]

78 Explain why Bundaberg will experience solar noon before Birdsville each day.   [1]

79 On the map in your answer booklet, draw the 30° S latitude line.   [1]



Base your answers to questions 68 through 70 on the data table below, which shows the average date of the
first breakup of ice on the Tanana River at Nenana, Alaska (65° N 149° W). The average date of the first ice
breakup is shown for four decades.

68 On the grid in your answer booklet, construct a bar graph of the average date of the
first ice breakup for each decade shown on the data table.   [1]

69 State one possible climate change responsible for the difference in the average dates
of the first ice breakups shown by the data table.   [1]

70 Explain why the number of daylight hours on May 5 for an observer located at
Nenana, Alaska, will be different than the number of daylight hours for an observer
located at New York, New York (41° N 73° 45' W).   [1]

71 Complete the table in your answer booklet, by listing three agents of erosion and
identifying one characteristic surface feature formed by each agent of erosion.   [2]

Base your answers to questions 72 and 73 on the diagram in your answer booklet, which represents an
asteroid’s elliptical orbit around the Sun. The dashed line is the major axis of the ellipse.

72 Place a circle,O, on the orbital path where the velocity of the asteroid would be the
least.   [1]

73 The Sun is located at one focal point of the orbit. Place an X on the diagram at the
location of the second focal point.   [1]

P.S./E. Sci.–Aug. ’05 [23] [OVER]

Decade

1980–1989

1970–1979

1960–1969

May 4

May 5

May 7

Average Date of
First Ice Breakup

Data Table

1990–1999 April 29



18 Which graph best represents the general rela-
tionship between soil particle size and the per-
meability rate of infiltrating rainwater?

19 The graph below shows the change in carbon
dioxide concentration in parts per million (ppm)
in Earth’s atmosphere from 1960 to 1990.

The most likely cause of the overall change in
the level of carbon dioxide from 1960 to 1990 is
an increase in the
(1) number of violent storms
(2) number of volcanic eruptions
(3) use of nuclear power
(4) use of fossil fuels

20 Liquid water can store more heat energy than an
equal amount of any other naturally occurring
substance because liquid water
(1) covers 71% of Earth’s surface
(2) has its greatest density at 4°C
(3) has the higher specific heat
(4) can be changed into a solid or a gas

21 The diagrams below show the crystals of four
different rocks viewed through the same hand
lens. Which crystals most likely formed from
molten material that cooled and solidified most
rapidly?

( 1 ) ( 3 )

( 2 ) ( 4 )
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Base your answers to questions 41 through 44 on the climate graphs below, which show average monthly
precipitation and temperatures at four cities, A, B, C, and D.

41 City A has very little variation in temperature during the year because city A is 
located
(1) on the dry side of a mountain
(2) on the wet side of a mountain
(3) near the center of a large landmass
(4) near the equator

42 During which season does city B usually experience the month with the highest 
average precipitation?
(1) spring (3) fall
(2) summer (4) winter
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Base your answers to questions 41 through 44 on the climate graphs below, which show average monthly
precipitation and temperatures at four cities, A, B, C, and D.

41 City A has very little variation in temperature during the year because city A is 
located
(1) on the dry side of a mountain
(2) on the wet side of a mountain
(3) near the center of a large landmass
(4) near the equator

42 During which season does city B usually experience the month with the highest 
average precipitation?
(1) spring (3) fall
(2) summer (4) winter
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Base your answers to questions 41 through 44 on the climate graphs below, which show average monthly
precipitation and temperatures at four cities, A, B, C, and D.

41 City A has very little variation in temperature during the year because city A is 
located
(1) on the dry side of a mountain
(2) on the wet side of a mountain
(3) near the center of a large landmass
(4) near the equator

42 During which season does city B usually experience the month with the highest 
average precipitation?
(1) spring (3) fall
(2) summer (4) winter
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Base your answers to questions 41 through 44 on the climate graphs below, which show average monthly
precipitation and temperatures at four cities, A, B, C, and D.

41 City A has very little variation in temperature during the year because city A is 
located
(1) on the dry side of a mountain
(2) on the wet side of a mountain
(3) near the center of a large landmass
(4) near the equator

42 During which season does city B usually experience the month with the highest 
average precipitation?
(1) spring (3) fall
(2) summer (4) winter
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Base your answers to questions 56 through 59 on the graphs and map below. The map shows a view of Earth
from above the North Pole. Points on the map indicate the positions of Reykjavik, Iceland, and Yakutsk, Russia.
The graphs show average monthly air temperature (line graphs) and amount of precipitation (bar graphs) for
both locations.

56 Write the two-letter weather map symbol for an air mass that originates over
Yakutsk.   [1]

57 Explain why Reykjavik has cooler summers and warmer winters than Yakutsk.   [1]

58 Describe one way the yearly precipitation in Yakutsk differs from that in Reykjavik.   [1]

59 Identify one warm and one cool ocean current that affect the climate of Iceland.   [1]



Base your answers to questions 63 through 67 on the map and graphs below. The map shows five climate
regions of New York State. The bar graphs show average monthly temperatures of four of these climate regions.

63 The average monthly temperatures for climate regions 1, 2, 3, and 4 show a similar
yearly pattern of change. Identify one climate control factor that these four climate
regions have in common that most probably causes this similarity in temperature
pattern.   [1]

64 What climate variable, other than temperature, was also used to identify these areas
as four different climate regions?   [1]

65 What landscape characteristic of climate region 3 most likely causes it to have both 
cooler summer temperatures and cooler winter temperatures than climate region 2?     [1]
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41 What is the approximate rate of Earth’s revolution around the Sun?
(1) 1° per day (3) 15° per day
(2) 1° per year (4) 15° per year

42 Which event is caused by Earth’s revolution?
(1) the apparent shift in the path of a Foucault pendulum
(2) deflection of planetary winds to the right in the Northern Hemisphere
(3) the apparent rising and setting of the Sun
(4) different constellations observed in the night sky throughout the year

Base your answers to questions 43 and 44 on the map below, which shows locations A and B on Earth’s 
surface at the same distance from the ocean, at the same elevation above sea level, and at the same latitude.

43 Which statement best explains why location A has a cooler climate than location B?
(1) Location A has a longer duration of insolation each day.
(2) Location A is influenced by a cold ocean current.
(3) Location B is farther from the equator.
(4) Location B has less intense insolation each day.

44 There is a four-hour solar time difference between locations A and B.  What is the
difference in longitude between locations A and B?
(1) 15° (3) 45°
(2) 23.5° (4) 60°

B

North
America

South
America

Africa

Europe
A
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Base your answers to questions 57 through 59 on the graph below, which shows the average monthly
temperatures for a year for city X and city Y.  Both cities are located at the same latitude.

57 What was the range in the average monthly temperatures for city Y during the year?
[1]

58 Explain why city X has a greater difference between summer and winter
temperatures than city Y.   [1]

59 What evidence shown on the graph indicates that both cities, X and Y, are located in
the Northern Hemisphere?   [1]

P.S./E. Sci.–August ’07 [17] [OVER]

Time (months)

A
ve

ra
ge

 T
em

pe
ra

tu
re

 (°
C

)
30

20

10

0

–10

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

X

Y



6 Which object is located at one foci of the ellipti-
cal orbit of Mars?
(1) the Sun (3) Earth
(2) Betelgeuse (4) Jupiter

7 What is the basic difference between ultraviolet,
visible, and infrared radiation?
(1) half-life (3) wavelength
(2) temperature (4) wave velocity

8 The diagram below shows a cylinder filled with
clean water. At the left of the cylinder is a light
source, and at the right of the cylinder is a meter
that measures the intensity (brightness) of light
as it passes through the water. One minute after
the light is turned on, a mixture of sand, silt, and
clay is poured into the cylinder. 

Which graph shows the probable change in light
intensity (brightness) recorded during the 
6-minute period after the light is turned on?

9 What is the dewpoint when the dry-bulb tem-
perature is 24°C and the wet-bulb temperature
is 15°C?
(1) 8°C (3) 36°C
(2) –18°C (4) 4°C

10 In New York State, dry, cool air masses (cP)
often interact with moist, warm air masses (mT).
Which statement correctly matches each air
mass with its usual geographic source region?
(1) cP is from the North Atlantic Ocean and mT

is from the deserts of the southwestern
United States.

(2) cP is from northern Canada and mT is from
the deserts of the southwestern United
States.

(3) cP is from northern Canada and mT is from
the Gulf of Mexico.

(4) cP is from the North Atlantic Ocean and mT
is from the Gulf of Mexico.

11 The graph below shows the average monthly
temperatures for two cities, A and B, which are
both located at 41° north latitude.

Which statement best explains the difference in
the average yearly temperature range for the two
cities?
(1) City B is located in a different planetary

wind belt.
(2) City B receives less yearly precipitation.
(3) City B has a greater yearly duration of inso-

lation.
(4) City B is located near a large body of water.
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34 The map below shows the locations of Virginia Beach, Virginia, and Springfield, Missouri. 

Virginia Beach experiences cooler summers and warmer winters than Springfield
because Virginia Beach

(1) is located closer to the Atlantic Ocean
(2) is located closer to the equator
(3) has a greater average yearly duration of insolation
(4) has a greater average yearly intensity of insolation

Gulf of Mexico

Atlantic
Ocean

N

Springfield

Virginia
Beach
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Base your answers to questions 44 through 47 on the maps and the passage below. The maps show 
differences in trade wind strength, ocean current direction, and water temperature associated with air-pressure
changes from normal climate conditions to El Niño conditions. 

El Niño Conditions
El Niño conditions occur with a buildup of warm water in the equatorial Pacific

Ocean off the coast of South America. The immediate cause of this buildup is a change
in air pressure that weakens the southern trade winds. These are the planetary winds
that move air from 30° S to the equator. Normally, these strong, steady winds, with the
help of their counterparts in the Northern Hemisphere, push equatorial water 
westward away from South America.  But, at intervals of two to seven years, these
winds weaken, causing the westward water flow to reverse. This results in an 
accumulation of unusually warm water on the east side of the equatorial Pacific Ocean.
This warm water not only changes the characteristics of the air above it, but also is
thought to be the cause of weather changes around the world.  El Niño conditions may
last only a few months, but often last a year or two.

Eastern Pacific

South
America

Strong
ocean
current

Weak trade winds

Weak trade winds

Australia
Western
Pacific

Weak
ocean
current

Air pressure
decreases

Eastern Pacific

South
America

Air pressure
increases

Warm water

Australia

Drier
than
average

Normal Climate Conditions

El Niño Conditions

Strong trade winds

Strong trade winds

Low air pressure
Strong equatorial currents

High air pressure

Warm waterStrong equatorial counter current

Cool water

Western
Pacific

P.S./E. Sci.–June ’10 [14]



Base your answers to questions 46 through 50 on the two cross sections below, which represent the Pacific
Ocean and the atmosphere near the Equator during normal weather (cross section A) and during El Niño con-
ditions (cross section B). Sea surface temperatures (SST) are labeled and trade-wind directions are shown with
arrows. Cloud buildup indicates regions of frequent thunderstorm activity. The change from normal sea level is
shown at the side of each diagram.
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Base your answers to questions 66 and 67 on the map below, which shows one method of classifying Earth’s
surface into latitudinal climate belts. In the tropical climate belt, the average monthly temperatures never drop
below 18°C. In the polar climate belts, the average monthly temperatures never rise above 10°C. The isotherms
show the average monthly temperature of the coolest and warmest months. Effects of elevation have been
omitted.

66 According to the isotherms on the map, locations in the mid-latitude climate belts
have average monthly temperatures between what values?    [1]

67 Describe a specific characteristic of insolation received in the tropical climate belt
region that causes the average monthly temperature to remain warm all year.    [1]

68 New York State’s Adirondacks are classified as a mountain landscape region.
Describe one bedrock characteristic and one land surface characteristic that were
used to classify the Adirondacks as a mountain landscape region.    [2]

69 The map provided in your answer booklet shows six source regions for different air
masses that affect the weather of North America. The directions of movement of the
air masses are shown. Using the standard two-letter air-mass symbols from the Earth
Science Reference Tables, label the air masses by writing the correct symbol in each
circle on the map.    [2]
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P.S./E. Sci.–June ’07 [6]

27 Which graph best represents the average monthly temperatures for one year at a location in the Southern
Hemisphere?

28 The diagram below shows four surfaces of equal area that absorb insolation.

Which letter represents the surface that most likely absorbs the greatest amount of
insolation?
(1) A (3) C
(2) B (4) D

A B C D
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P.S./E. Sci.–June ’07 [6]

27 Which graph best represents the average monthly temperatures for one year at a location in the Southern
Hemisphere?

28 The diagram below shows four surfaces of equal area that absorb insolation.

Which letter represents the surface that most likely absorbs the greatest amount of
insolation?
(1) A (3) C
(2) B (4) D

A B C D
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Base your answers to questions 37 through 39 on the map below and the passage on the next page. The map
shows the extent of summer ice-melt zones on Greenland in 1992 and 2002. The summer melt zone is an area
where summer heat turns snow and ice around the edges of the ice sheet into slush and ponds of meltwater.
Three coastal locations are shown on the map.
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Base your answers to questions 47 through 49 on the graph below, which shows the amount of insolation
during one year at four different latitudes on Earth’s surface.

47 This graph shows that insolation varies with
(1) latitude and time of day (3) longitude and time of day
(2) latitude and time of year (4) longitude and time of year

48 Why is less insolation received at the equator in June than in March or September?
(1) The daylight period is longest at the equator in June.
(2) Winds blow insolation away from the equator in June.
(3) The Sun’s vertical rays are north of the equator in June.
(4) Thick clouds block the Sun’s vertical rays at the equator in June.

49 Why is insolation 0 cal/cm2/min from October through February at 90° N?
(1) Snowfields reflect sunlight during that time.
(2) Dust in the atmosphere blocks sunlight during that time.
(3) The Sun is continually below the horizon during that time.
(4) Intense cold prevents insolation from being absorbed during that time.
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Base your answers to questions 44 through 47 on the maps and the passage below. The maps show 
differences in trade wind strength, ocean current direction, and water temperature associated with air-pressure
changes from normal climate conditions to El Niño conditions. 

El Niño Conditions
El Niño conditions occur with a buildup of warm water in the equatorial Pacific

Ocean off the coast of South America. The immediate cause of this buildup is a change
in air pressure that weakens the southern trade winds. These are the planetary winds
that move air from 30° S to the equator. Normally, these strong, steady winds, with the
help of their counterparts in the Northern Hemisphere, push equatorial water 
westward away from South America.  But, at intervals of two to seven years, these
winds weaken, causing the westward water flow to reverse. This results in an 
accumulation of unusually warm water on the east side of the equatorial Pacific Ocean.
This warm water not only changes the characteristics of the air above it, but also is
thought to be the cause of weather changes around the world.  El Niño conditions may
last only a few months, but often last a year or two.
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Base your answers to questions 47 and 48 on the map and graph below.  The map shows two cities, Arica
and Rio de Janeiro, located on opposite coasts of South America.  Both cities are near sea level.  The graph
shows the average monthly temperatures for the cities. 

47 Why does Arica have cooler average monthly temperatures than Rio de Janeiro?
(1) Rio de Janeiro receives insolation at a higher angle than Arica.
(2) Rio de Janeiro is influenced by a warmer ocean current than Arica.
(3) Arica is farther north than Rio de Janeiro.
(4) Arica receives yearly insolation that is less intense than Rio de Janeiro.

48 The summer season at Arica and Rio de Janeiro occurs from approximately
(1) March 21 through June 20
(2) June 21 through September 22
(3) September 23 through December 20
(4) December 21 through March 20
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P.S./E. Sci.–Aug. ’03 [16]

Base your answers to questions 62 and 63 on the isotherm maps below and on your knowledge of Earth science.
The maps show the average monthly air temperatures (ºF) over a portion of Earth’s surface for January and July.

62 The hottest average January temperatures occur at approximately what latitude?   [1]

63 From January to July, there is a smaller temperature change in the Southern
Hemisphere than in the Northern Hemisphere. Explain why the Southern
Hemisphere’s larger ocean-water surface causes this smaller temperature change.    [1]
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16 Most water vapor enters Earth’s atmosphere by
the processes of
(1) condensation and precipitation
(2) radiation and cementation
(3) conduction and convection
(4) evaporation and transpiration

17 At an altitude of 95 miles above Earth’s surface,
nearly 100% of the incoming energy from the
Sun can be detected. At 55 miles above Earth’s
surface, most incoming x-ray radiation and some
incoming ultraviolet radiation can no longer be
detected. This missing radiation was most likely
(1) absorbed in the thermosphere
(2) absorbed in the mesosphere
(3) reflected by the stratosphere
(4) reflected by the troposphere

18 Weather along most fronts is usually cloudy with
precipitation because the warm air along most
fronts is usually
(1) sinking and cooling, causing water to evaporate
(2) sinking and warming, causing water to evapo-

rate
(3) rising and cooling, causing water vapor to con-

dense
(4) rising and warming, causing water vapor to

condense

19 Which cross section below best represents the
crustal plate motion that is the primary cause of
the volcanoes and deep rift valleys found at mid-
ocean ridges?

( 1 ) ( 3 )

( 2 ) ( 4 )

Key

Continental crust
Oceanic crust
Mantle
Direction of plate motion
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15 The arrows on the two maps below show how the monsoon winds over India change direction with the 
seasons.

How do these winds affect India’s weather in summer and winter?
(1) Summer is cooler and less humid than winter.
(2) Summer is warmer and more humid than winter.
(3) Winter is warmer and less humid than summer.
(4) Winter is cooler and more humid than summer.
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Base your answers to questions 62 and 63 on the isotherm maps below and on your knowledge of Earth science.
The maps show the average monthly air temperatures (ºF) over a portion of Earth’s surface for January and July.

62 The hottest average January temperatures occur at approximately what latitude?   [1]

63 From January to July, there is a smaller temperature change in the Southern
Hemisphere than in the Northern Hemisphere. Explain why the Southern
Hemisphere’s larger ocean-water surface causes this smaller temperature change.    [1]
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16 Most water vapor enters Earth’s atmosphere by
the processes of
(1) condensation and precipitation
(2) radiation and cementation
(3) conduction and convection
(4) evaporation and transpiration

17 At an altitude of 95 miles above Earth’s surface,
nearly 100% of the incoming energy from the
Sun can be detected. At 55 miles above Earth’s
surface, most incoming x-ray radiation and some
incoming ultraviolet radiation can no longer be
detected. This missing radiation was most likely
(1) absorbed in the thermosphere
(2) absorbed in the mesosphere
(3) reflected by the stratosphere
(4) reflected by the troposphere

18 Weather along most fronts is usually cloudy with
precipitation because the warm air along most
fronts is usually
(1) sinking and cooling, causing water to evaporate
(2) sinking and warming, causing water to evapo-

rate
(3) rising and cooling, causing water vapor to con-

dense
(4) rising and warming, causing water vapor to

condense

19 Which cross section below best represents the
crustal plate motion that is the primary cause of
the volcanoes and deep rift valleys found at mid-
ocean ridges?

( 1 ) ( 3 )

( 2 ) ( 4 )
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15 The arrows on the two maps below show how the monsoon winds over India change direction with the 
seasons.

How do these winds affect India’s weather in summer and winter?
(1) Summer is cooler and less humid than winter.
(2) Summer is warmer and more humid than winter.
(3) Winter is warmer and less humid than summer.
(4) Winter is cooler and more humid than summer.
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