
P.S./E. Sci.–June ’11 [14]

Base your answers to questions 53 through 55 on the diagram below, which represents Earth’s water cycle.
The arrows represent some water cycle processes. Letter A indicates a surface location on Earth.

53 Other than evaporation, which water cycle process transfers large amounts of water
vapor into the atmosphere from the forest?   [1]

54 Describe one surface condition change at location A that would decrease the rate of
runoff.   [1]

55 How many joules (J) of heat energy are released by each gram of water vapor that
condenses to form cloud droplets?   [1]

Condensation

ARunoff

Water table

Groundwater flow

Forest

Ocean

Evaporation

Precipitation

Weather (Part 2)

Evaporation and 
Transpiration (from 
plants) add water 
vapor to the air

water vapor rises, 
cools and 

condenses into 
clouds

Precipitation occurs 
when cloud droplets 

combine and 
become too heavy to 

stay in the air

Water either 
infiltrates (sinks) into 

the ground or
runs off the the 

surface

Factors causing more Evaporation
• More surface area
• Higher temperature
• More wind or faster wind speed
• Less dissolved salts
• More covering over the water

Humidity

Absolute Humidity

Relative Humidity

Capacity

 The amount of moisture in the air 
( but NOT liquid water like clouds and rain)

Actual amount of water in the air  (EX: 50 grams/cubic meter)

Amount of moisture compared to capacity

Maximum amount of water that can be held by the air

Think of capacity like the size of the glass

saturated (full)

Water either 
infiltrates (sinks) into 

the ground or
runs off the the 

surface



When Relative humidity reaches 100% water vapor condenses (creates clouds)
The air’s capacity to hold water decreases as temperature decreases

 (in our analogy: the glass gets smaller)

If the air cools to a point where the capacity is less than the amount of 
water in the air, condensation occurs, this point is called the dewpoint

 (the glass overflows)

If the Temperature is close to the 
Dewpoint, Relative Humidity is high

If the Dewpoint is low it usually means moisture in the air is low as well

Base your answers to questions 48 through 50 on the station models below, which show various weather
conditions recorded at the same time on the same day at four different cities.

48 Which wind speed was recorded at Detroit?
(1) 15 knots (3) 35 knots
(2) 25 knots (4) 45 knots

49 Which city had the lowest relative humidity?
(1) Chicago (3) Buffalo
(2) Detroit (4) Utica

50 Which weather symbol best represents the type of precipitation that was most likely
occurring in Utica?
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Base your answers to questions 48 through 50 on the station models below, which show various weather
conditions recorded at the same time on the same day at four different cities.

48 Which wind speed was recorded at Detroit?
(1) 15 knots (3) 35 knots
(2) 25 knots (4) 45 knots

49 Which city had the lowest relative humidity?
(1) Chicago (3) Buffalo
(2) Detroit (4) Utica

50 Which weather symbol best represents the type of precipitation that was most likely
occurring in Utica?
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If the Temperature is equal to the 
Dewpoint, Relative Humidity is 100%

14 The weather instrument shown below can be used to determine dewpoint.

Based on the values shown, the dewpoint is
(1) –5°C (3) 8°C
(2) 2°C (4) 33°C

15 Which arrangement of the Sun, the Moon, and Earth results in the highest high tides, and the lowest low
tides on Earth? (Diagrams are not drawn to scale.)

16 Which station model correctly represents the weather conditions in an area that is experiencing winds from
the northeast at 25 knots and has had a steady drop in barometric pressure of 2.7 millibars during the last
three hours?
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To find Dewpoint temperature, use a sling psychrometer
and the chart below
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Dry Bulb = 18ºC and Difference = 18ºC-10ºC = 8ºC
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Do the same exact thing to find the Relative Humidity using the 
and the Relative Humidity chart



Air pressure is caused by the weight of the air pushing down

Air pressure is 
greatest at low 

altitudes 

Air pressure is 
least at high 

altitudes 

less air molecules, 
less weight

Low air pressure = Lousy weather (stormy, rainy, cloudy)

High pressure 
Cool, dry air is more dense

Low pressure
Warm, moist air is less dense

Base your answers to questions 12 through 14 on the weather map below, which shows a high-pressure 
center (H) and a low-pressure center (L), with two fronts extending from the low-pressure center.  Points X and
Y are locations on the map connected by a reference line.

12 Which type of front is located between Buffalo and Detroit?
(1) stationary (3) occluded 
(2) warm (4) cold

13 Which cross section best represents the fronts and air movements in the lower 
atmosphere along line XY?

Detroit

Chicago

Buffalo

Utica Y

LH

X

X Chicago Detroit Buffalo Utica Y

( 1 )

X Chicago Detroit Buffalo Utica Y

( 3 )

X Chicago Detroit Buffalo Utica Y

( 2 )

X Chicago Detroit Buffalo Utica Y

( 4 )

P.S./E. Sci.–Aug. ’08 [4]

wind moves from HIGH to LOW pressure

Base your answers to questions 13 and 14 on the
weather map below, which shows a low-pressure
system centered near Poughkeepsie, New York.
Isobars shown are measured in millibars.

13 Which city is most likely experiencing winds of
the greatest velocity?
(1) New York City (3) Poughkeepsie
(2) Binghamton (4) Scranton

14 Surface winds are most likely blowing from
(1) Danbury toward New York City 
(2) Poughkeepsie toward Scranton
(3) Binghamton toward Danbury
(4) Port Jervis toward Binghamton

15 Scientists have inferred the structure of Earth’s
interior mainly by analyzing
(1) the Moon’s interior
(2) the Moon’s composition
(3) Earth’s surface features
(4) Earth’s seismic data

16 Which process transfers energy primarily by elec-
tromagnetic waves?
(1) radiation (3) conduction
(2) evaporation (4) convection

17 The cross section below shows the direction of
movement of an oceanic plate over a mantle hot
spot, resulting in the formation of a chain of vol-
canoes labeled A, B, C, and D. The geologic age
of volcano C is shown.

What are the most likely geologic ages of volca-
noes B and D?
(1) B is 5 million years old and D is 12 million

years old.
(2) B is 2 million years old and D is 6 million

years old.
(3) B is 9 million years old and D is 9 million

years old.
(4) B is 10 million years old and D is 4 million

years old.

18 New York State landscape regions are identified
and classified primarily by their
(1) surface topography and bedrock structure
(2) existing vegetation and type of weather
(3) latitude and longitude
(4) chemical weathering rate and nearness to

large bodies of water

19 A stream flowing at a velocity of 75 centimeters
per second can transport
(1) clay, only
(2) pebbles, only
(3) pebbles, sand, silt, and clay, only
(4) boulders, cobbles, pebbles, sand, silt, and clay

Plate motion

AsthenosphereMagma
from hot spot

Ocean
A B C D

8 million
years old

N

1008

Binghamton

Scranton

Poughkeepsie

Port Jervis

New
York
City

Low1012

1000

Danbury

1004

P.S./E. Sci.–Aug. ’06 [4]

wind is fastest when the pressure 
gradient is greatest

On a map, wind is fastest when 
isobars are closest together
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Gamma rays

X rays

Ultraviolet Infrared

Microwaves

Radio waves

Visible light

Violet Blue Green Yellow Orange Red

Decreasing wavelength Increasing wavelength

(Not drawn to scale)

Electromagnetic Spectrum

Planetary Wind and Moisture
Belts in the Troposphere

The drawing on the right shows the 
locations of the belts near the time of an
equinox. The locations shift somewhat
with the changing latitude of the Sun’s 
vertical ray. In the Northern Hemisphere,
the belts shift northward in the summer
and southward in the winter. 

(Not drawn to scale)

Selected 
Properties of

Earth’s
Atmosphere

winds curve to the right in the (N. Hemisphere) 
due to the Coriolis effect

Wind is caused by uneven heating causes density differences



P.S./E. Sci.–Jan. ’10 [11] [OVER]

43 Which map shows the most likely path this low-pressure center will follow during the
next 12 hours?

Base your answers to questions 44 through 46 on the block diagrams of four rock outcrops, A, B, C, and D,
located within 15 kilometers of each other.  The rock layers have not been overturned.

44 When the rock layers at outcrops A, B, C, and D are correlated, which rock layer
would be determined to be the oldest?
(1) quartzite (3) gneiss
(2) marble (4) sandstone

45 Which stream velocity carried only clay particles to the depositional environment
where the shale formed?
(1) 0.02 cm/s (3) 10 cm/s
(2) 0.05 cm/s (4) 20 cm/s

46 By which process was the quartzite formed?
(1) deposition of clastic sediment (3) metamorphism of sandstone
(2) precipitation from seawater (4) cementation of shells

Outcrop A Outcrop C Outcrop DOutcrop B

Unconformity

Key

( 3 )( 1 ) ( 2 ) ( 4 )

L L L L

The US is between 30ºN 
and 60ºN, Southwest winds 

push weather to the NE

winds coming from water are moist and 
are indicated with a “m” for maritime
winds coming from land are dry and are 
indicated with a “c” for continental

winds coming from the north are cold 
and are indicated with a “P” for Polar
winds coming from the south are warm 
and are indicated with a “T” for Tropical

71
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cP

mT

Air masses get their properties from the 
areas they pass over
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winds coming from very north are very cold 
and are indicated with an “A” for Arctic
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Selected Properties 
of Earth’s Atmosphere

Wet areas, air 
converges and 

then rises
Dry areas, air 

sinks and then 
diverges

The US is between 30ºN 
and 60ºN, Southwest winds 

push weather to the NE



Land (low specific heat) warms 
up faster during the day

Land (low specific heat) 
cools down faster at night

Cold Front Warm Front

Stationary Front
Occluded Front

Cold air overtakes warm air

Cold Air and Warm Air slide by each other

Warm air overtakes cold air

Cold and Warm fronts combine

At all fronts, warm air rises



Cold FrontWarm Front

Rounder 
boundary

Straighter 
boundary

As front passes 
temperatures increase

As front passes 
temperatures decrease

Precipitation 
on front

Precipitation 
ahead of front

Midlatitude Cyclone

Part B–1

Answer all questions in this part.

Directions (36–50): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.  Some questions
may require the use of the Earth Science Reference Tables.

Base your answers to questions 36 through 38 on the weather map below, which shows a low-pressure 
system over the eastern United States. Letters A through D represent weather stations.

36 Which station model correctly represents the barometric pressure at station A?

37 Which weather instrument was used to measure wind speed at station D?
(1) barometer (3) psychrometer
(2) thermometer (4) anemometer

38 Surface winds within this low-pressure system most likely are flowing
(1) toward the center in a clockwise pattern
(2) toward the center in a counterclockwise pattern
(3) away from the center in a clockwise pattern
(4) away from the center in a counterclockwise pattern

15091 17091 1015.0 mb91 1017.0 mb91

80
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80

( 2 )

80
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80
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mT

cP

1 Summer days in New York State are likely to be
hotter than winter days because in summer
(1) Earth is closer to the Sun
(2) the number of sunspots increases
(3) Earth’s northern axis is tilted toward the Sun
(4) the Sun gives off more energy

2 Which planet takes more time to complete one
rotation on its axis than to complete one revolu-
tion around the Sun?
(1) Mercury (3) Mars
(2) Venus (4) Jupiter

3 Which observation provides the best evidence
that Earth rotates?
(1) The position of the planets among the stars

changes during the year.
(2) The location of the constellations in rela-

tionship to Polaris changes from month to
month.

(3) The length of the shadow cast by a flagpole
at noontime changes from season to season.

(4) The direction of swing of a freely swinging
pendulum changes during the day.

4 Which mineral is white or colorless, has a hard-
ness of 2.5, and splits with cubic cleavage?
(1) calcite (3) pyrite
(2) halite (4) mica

5 Which radioactive isotope is most useful for
determining the age of mastodont bones found
in late Pleistocene sediments?
(1) uranium-238 (3) potassium-40
(2) carbon-14 (4) rubidium-87

6 A map view of surface air movement in a low-
pressure system is shown below.

The air near the center of this low-pressure 
system usually will
(1) evaporate into a liquid
(2) reverse direction
(3) rise and form clouds
(4) squeeze together to form a high-pressure

system

7 At which location will the highest altitude of the
star Polaris be observed?
(1) Equator 
(2) Tropic of Cancer
(3) Arctic Circle
(4) central New York State

8 Which star is cooler and many times brighter
than Earth’s Sun?
(1) Barnard’s Star (3) Rigel
(2) Betelgeuse (4) Sirius

L

500 km

P.S. E./Sci.–Jan. ’02 [2]

Part A

Answer all questions in this part.

Directions (1–35): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some questions
may require the use of the Earth Science Reference Tables. 

1Summer days in New York State are likely to be

hotter than winter days because in summer

(1)Earth is closer to the Sun

(2)the number of sunspots increases

(3)Earth’s northern axis is tilted toward the Sun

(4)the Sun gives off more energy 2Which planet takes more time to complete one

rotation on its axis than to complete one revolu-

tion around the Sun?
(1)Mercury

(3)Mars

(2)Venus

(4)Jupiter
3Which observation provides the best evidence

that Earth rotates? (1)The position of the planets among the stars

changes during the year.

(2)The location of the constellations in rela-

tionship to Polarischanges from month to

month. (3)The length of the shadow cast by a flagpole

at noontime changes from season to season.

(4)The direction of swing of a freely swinging

pendulum changes during the day.
4Which mineral is white or colorless, has a hard-

ness of 2.5, and splits with cubic cleavage?

(1)calcite

(3)pyrite

(2)halite

(4)mica
5Which radioactive isotope is most useful for

determining the age of mastodont bones found

in late Pleistocene sediments?

(1)uranium-238
(3)potassium-40

(2)carbon-14
(4)rubidium-87

6A map view of surface air movement in a low-

pressure system is shown below.

The air near the center of this low-pressure 

system usually will (1)evaporate into a liquid
(2)reverse direction
(3)rise and form clouds
(4)squeeze together to form a high-pressure

system

7At which location will the highest altitude of the

star Polarisbe observed?
(1)Equator (2)Tropic of Cancer

(3)Arctic Circle (4)central New York State 8Which star is cooler and many times brighter

than Earth’s Sun? (1)Barnard’s Star 
(3)Rigel

(2)Betelgeuse
(4)Sirius
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Part A Answer all questions in this part.

Directions(1–35): For eachstatement or question, write on your separate answer sheet the numberof the

word or expression that, of those given, best completes the statement or answers the question. Some questions

may require the use of the Earth Science Reference Tables. 

1
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arth’s northern axis is tilted tow
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the Sun gives off m

ore energy
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hich planet takes m
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rotation on its axis than to com
plete one revolu-

tion around the Sun?

(1)
M
ercury

(3)
M
ars

(2)
Venus

(4)
Jupiter

3
W
hich observation provides the best evidence

that E
arth rotates?

(1)
The position of the planets am

ong the stars

changes during the year.

(2)
The location of the constellations in rela-

tionship to Polaris
changes from
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onth to
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onth.

(3)
The length of the shadow

 cast by a flagpole
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e changes from

 season to season.
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The direction of sw

ing of a freely sw
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 changes during the day.
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hite or colorless, has a hard-

ness of 2.5, and splits w
ith cubic cleavage?
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pyrite
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hich radioactive isotope is m
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ining the age of m

astodont bones found

in late Pleistocene sedim
ents?

(1)
uranium

-238

(3)
potassium

-40

(2)
carbon-14

(4)
rubidium

-87

6
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 m
ap view

 of surface air m
ovem
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pressure system
 is show

n below.

The air near the center of this low
-pressure 

system
 usually w

ill

(1)
evaporate into a liquid

(2)
reverse direction

(3)
rise and form

 clouds

(4)
squeeze together to form

 a high-pressure

system

7
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t w
hich location w

ill the highest altitude of the

star Polaris be observed?
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central N
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 York State
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Part A

A
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er all questions in this part.

D
irections

(1–35): F
or each

statem
ent or question, w

rite on your separate answ
er sheet the num

ber
of the

w
ord or expression that, of those given, best com

pletes the statem
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e questions
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1 Summer days in New York State are likely to be
hotter than winter days because in summer

(1) Earth is closer to the Sun
(2) the number of sunspots increases
(3) Earth’s northern axis is tilted toward the Sun
(4) the Sun gives off more energy

2 Which planet takes more time to complete one
rotation on its axis than to complete one revolu-
tion around the Sun?

(1) Mercury (3) Mars
(2) Venus (4) Jupiter

3 Which observation provides the best evidence
that Earth rotates?

(1) The position of the planets among the stars
changes during the year.

(2) The location of the constellations in rela-
tionship to Polaris changes from month to
month.

(3) The length of the shadow cast by a flagpole
at noontime changes from season to season.

(4) The direction of swing of a freely swinging
pendulum changes during the day.

4 Which mineral is white or colorless, has a hard-
ness of 2.5, and splits with cubic cleavage?

(1) calcite (3) pyrite
(2) halite (4) mica

5 Which radioactive isotope is most useful for
determining the age of mastodont bones found
in late Pleistocene sediments?

(1) uranium-238 (3) potassium-40
(2) carbon-14 (4) rubidium-87

6 A map view of surface air movement in a low-
pressure system is shown below.

The air near the center of this low-pressure 
system usually will

(1) evaporate into a liquid
(2) reverse direction
(3) rise and form clouds
(4) squeeze together to form a high-pressure

system

7 At which location will the highest altitude of the
star Polaris be observed?

(1) Equator 
(2) Tropic of Cancer
(3) Arctic Circle
(4) central New York State

8 Which star is cooler and many times brighter
than Earth’s Sun?

(1) Barnard’s Star (3) Rigel
(2) Betelgeuse (4) Sirius
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Part A

Answer all questions in this part.

Directions (1–35): For each statement or question, write on your separate answer sheet the number of the

word or expression that, of those given, best completes the statement or answers the question. Some questions

may require the use of the Earth Science Reference Tables. 
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at
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H
• Cold and dry
• Clockwise
• Away from center
• Air sinks 

• Warm and moist
• Counterclockwise
• Towards center
• Air rises 

High Pressure system Low Pressure system



If enough condensation 
occurs clouds droplets collide 
and merge until they become 
heavy enough and fall in the 

form of precipitation

P.S./E. Sci.–Jan ’07 [23] [OVER]

Base your answers to questions 70 through 72 on the diagram below, which shows the temperature change
when a parcel of air warms, rises, and expands to form a cloud.  Location A is at the base of the cloud.

70 Explain why the warmer air rises.   [1]

71 Assume the cooling rate of the rising parcel of air is constant.  Determine the 
temperature of the air parcel at the 3350-foot altitude.  Express your answer to the
nearest tenth of a degree.   [1]

72 State the relative humidity of the air at location A.   [1]

Cloud Formation

3350 feet

350 feet

1350 feet

A

Parcels of air

 54.5°F

 60.0°F

Cloud formation requires two conditions:

• Condensation nuclei
• Air to cool to the dewpoint

To cool to the dewpoint, air must rise

Air can rise 3 ways:

P.S. E./Sci.–June ’02 [9] [OVER]

39 The cross section below shows how prevailing
winds have caused different climates on the wind-
ward and leeward sides of a mountain range.

Why does the windward side of this mountain
have a wet climate?
(1) Rising air compresses and cools, causing the

water droplets to evaporate.
(2) Rising air compresses and warms, causing

the water vapor to condense.
(3) Rising air expands and cools, causing the

water vapor to condense.
(4) Rising air expands and warms, causing the

water droplets to evaporate.

40 Which graph best shows the average annual
amounts of precipitation received at different
latitudes on Earth?

Base your answers to questions 41 through 44 on
the “Properties of Common Minerals” chart in the
Earth Science Reference Tables. 

41 Which mineral leaves a green-black powder
when rubbed against an unglazed porcelain
plate?
(1) galena (3) hematite
(2) graphite (4) pyrite

42 Which mineral scratches dolomite and is
scratched by olivine?
(1) galena
(2) quartz
(3) potassium feldspar
(4) muscovite mica

43 Which statement about the minerals plagioclase
feldspar, gypsum, biotite mica, and talc can best
be inferred from the chart?
(1) These minerals have the same chemical and

physical properties.
(2) These minerals have different chemical

properties, but they have similar physical
properties.

(3) These minerals have different physical and
chemical properties, but they have identical
uses.

(4) The physical and chemical properties of
these minerals determine how humans use
them.

44 Minerals from this chart are found in several
different rocks. Which two rocks are primarily
composed of a mineral that bubbles with acid? 
(1) limestone and marble
(2) granite and dolostone
(3) sandstone and quartzite
(4) slate and conglomerate
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Dry
(leeward side)

Rain
shadowMountain range

Wet
(windward side)

Prevailing
wind

Convection Orographic Uplift

Hot air rises

cool air sinks

Fronts

Hail, rain, drizzle, snow and 
Sleet are precipitation

Fog, dew and clouds are not 
precipitation


