3.2 Reading (Air Pressure: pages. 78 — 83)
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Establish Learning Objectives (=D

After this lesson, students will be able to: @ A-i r Press ure L

£ Identify some properties of air.

i T MLOC, - . .
= Describe how barometers can be used to SHPEC 5 What Are Some Properties of Air?
measure air pressure.

@ Table of Contents i .
. £ Water and the Atmosphare £ Explain how altitude affects air pressure and £ What Instruments Measure Air Pressure?
» (23 Chapter 1: Fresh Water density.

5 How Does Altitude Affect Air Pressure and Density?

» [ Chapter 2: The Oceans
» [ Chapter 3: The Atmosphers
» (] Chapter & Weather

3 Che 5: Cli d Cli 7
T o mypLaner Diary
jfﬂ‘:ﬁae"’ Activate Prior Knowledge 1
ox § .
MY PLANET DIARY Read Flying High with the * / Flying High Discuss your answer wllh_a das_:[ﬂﬂ-
class. Have students discuss what they know abeut Astronauts aran't the only people who go ::;:‘; I‘:E:'p:::::::“"‘:r:z ﬂ\:‘:'::: ‘:D .
space suits warn by astronauts. Help students into space. High-altitude pilots who fly above this is s0? piane.
understand that the suits provide the astronauts 15,250 "';l:'s are i a m": Wi‘: conditions - tem fails
with an "atmosphere” like that on Earth. Ask: What ’rﬂ:‘:r‘:is ;‘I’:x‘::“;‘:'l 'D;‘;“Q;g:‘l"' el A M o e
condition would cause a pilot's blood to boil? " e e ol st T P I; e "I’J‘E‘ 25 2
(The absence of air pressure) How does a high- minute from lack of oxygen. To survive, M ackug
altitude pilot overcome the lack of air pressure? pilots wear pressure suits. These suits .
() weam? a pressure suit that keeps air '?essure weigh about 16 kilograms and are JELLLUEAILIL Go to Planet Diary to
Y P gapr P P custom-built for each pilot. They inflate ¥ 1 learn more about sir pressure.
stable for the pilot) in an emergency, keeping air pressure S !
Z stable for the pilot. The suits are >

BIG IDEAS OF SCIENCE REFERENCE LIBRARY LQE “very, mym'::mml. e 4
Have students lock up the following topic: Altitude. pilot David Wright. “But it

saves your life, so you're -

able to put up with Q

- Do the Inguin

that. Lab oo
Explore
Lab Resource: Inquiry Warm-Up a5 What Are Some Properties of Air?
DOES AIR HAVE MASS? Students will weigh a How do vou know air exists? You can't see it. Instead, you have to

understand what air does, It may seem to you that air has no mass,
But the air in the atmosphere consists of atoms and molecules,
which have mass. 22 Because air has mass, it also has other
properties, including density and pressure.

balloon that is full of air.
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Bookmarks -
Copyright © 2017 Pearson Biucation, Inc. Al rights reserved.  Legal MNotice | Privacy Poicy | Permissions | Support | Feedback




@ clev: x & Myl x { 55 Inbo % Pow: X | [il Pear x

H#: Apps H Highland Local Scho

B
L& Q] @M

k0w

Properties of Air

I Pear x / [ Pear x

C 1} | ® view.etext.home2.pearsoncmg.com/ebook/launcheText.do?values= platform:1099:booklD:

Mas X

B s x

G

EPA X

a —

Ado; X

T high x

|| PLANET DIARY MY SCIENCE COACH |

Vocabulary

density = air pressure
barometer * mercury barometer
aneroid barometer + altitude

@ Tabie of Contenis

Skills
@ Reading: Relate Cause and Effect
L Inquiry: Develop Hypotheses

b (2 Water and the Atmozphers

b (2 Chapter 1: Fresh Watsr

b [ Chapter 2: The Oceans

# (] Chapter 3: The Atmosphers:

b 7] Chapter & Weather

» (2 Chapter 5: Cimate and Climats

Density Theamount of massina
given volume of air s its density. You
calculate the density of a substance by
dividing its mass by its volume. Tf there

are more molecules in a given volume,
[ Glossary
[ Index

the density is greater. If there are fewer
molecules, the density is less.

Pressure The atmosphere is heavy.
Its weight exerts a force on surfaces like
you. The force pushing on an area or
surface is called pressure. Air pressure
is the result of the weight of a column
of ait pushing on an area.

As Figure 1 shows, there is &
column of air above you that extends
all the way up through the entire
atmosphere. In fact, the weight of
the column of air above your desk is
about the same as the weight of a large
school bus. So why doesn't air pressure
crush your desk? The reason is that
the molecules in air push in all
directions—down, up, and sideways.

The air pushing down on top of your
desk is balanced by the air pushing up
on the bottom of your desk.

ZZcrron a=>r

&= Assess Your Understanding
got;t? -

O I get it! Now | know that air has properties such as density and pres:

HNotes

Boakmarks O | need extra help with See TE note
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Air Column

The weight of the column of air above you
puts pressure on you.

*, Answer the questions below.
1. Describe What's an air column?

e alr above you going up

rough the atmc

osphere

2, Apply Concepts Add arrows to the
diagram below to indicate how the
pressure fram air molecules keeps you
from being crushed

Lab‘

Proper

5 of Al

Do the Quick Lab |

9::scenarion 16:bookPageNumber:Cover:scenari

Explain
Introduce Vocabulary
Students may have heard the term barometric

pressure used on weather reports. Tell them that a
barometer is a device used to measure air pressure

Teach Key Concepts &2

Explain that air is made up of smaller particles
atoms and molecules. Because these particles have
mass, air has mass, as well as other properties of
matter. Ask: How are mass and density related?
(If there is more mass in a given volume of air, then
the density is greater. If there is less mass in a given
volume of air, then the density is less.)

Elaborate
Teacher Demo Lab

[ pensiTy

Materials 16 meter sticks or masking tape

Time 5 minutes

Use meter sticks or, if permitted, masking tape to
mark off two 2-meter by 2-meter square areas on
the floor. Ask five volunteers to stand in one square
Have ten volunteers stand in the second square.
Tell students that the individuals inside the squares
represent gas molecules inside two containers
Ask: Which square is more crowded? (The one
with more students) In which “container” is the
“gas"” denser? (The one with more “molecules”).

Lab Resource: Quick Lab L&

[X] PROPERTIES OF AIR Students will explore the
properties of air.
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[a]
s a - (&
interactive Explain
s h What Instruments Measure L
) Teach Key Concepts (22 Ai ?
ir Pressure?
< : Remind students that air pressure is the result of a Air pressure can change daily. A denser substance has more mass
column of air, which has mass, pushing down on an per unit volume than a less dense one, So denser air exerts more
area. Explain to students that there are instruments pressure than less dense air. A barometer (buh RalM uh tur) is
@ Table of Contenis that can measure air pressure. Ask: What an instrument that is used to measure air pressure. S The two
* (3 Water and the Atmosphere instrument is used to measure air pressure? common kinds of barometers are mercury barometers and
» (23 Chapter 1: Frash Water (Barometer) What are the two common kinds aneroid barometers,
» (] Chapter 2: The Ocsans g fi
+ £ haptor 3 ThoAtmospere z: barometers? (Mercury barometer and aneroid Y Mercury Barometers Look at Figure 2 to see a mercury
o e ¢ s rometer) Vocabulary barometer model, A mercury barometer consists of a long glass
oo . tube that is closed at one end and open at the other. The open end
» (3 Chapter 5: Climate and Climate - - "
Teach With Visuals of the tube rests in a dish of mercury. The closed end of the tube is
Gl almost a vacuum—the space above the mercury contains very little
L3 Glassary MERCURY BAROMETERS Direct students to lock at X . mosta vacuany pace abave te mercury contains very i
L7 Ingex h b, h in Fi 2.0 combines ta m, air. The air pressing down on the surface of the mercury in the dish
UGS I E L RS i TP e rathat is equal 1o the pressure exerted by the weight of the column of
the fact that the open end of the tube res_ts in a dish mercury in the tube, When the air pressure increases, it presses
of mercury. Point out that the closed end is almost a down more on the surface of the mercury. Greater air pressu
vacuum. Help students understand that a space that forces the column of mercury higher. So, the level of the mercury
is almost a vacuum is a space that contains almost no in the tube shows you the pressure of the air that day.
air. Ask: How does a mercury barometer work?
(Air pressing down on the surface of the mercury
in the dish is equal to the pressure exerted by the FIGURE 2 e B
column of mercury in the tube that is inverted in "AIGEIRIHLD Reading a Mercury Barometer
the dish. When the air pressure increases, it presses \- Apply Concepts Use the drawing of the barometer on the
right to show what a low air pressure reading locks like.
down more on the surface of the mercury in the
0 i r 1. Shade in the level of the mercury in the tube and in the dish
dish). What does this increase in pressure do to
2. Describe what is happening.
the mercury? (The increased pressure forces the
column of mercury higher in the tube. This rise of the ) R —
mercury in the tube indicates what the air pressure is H‘Qt s :
at that time.) | As the air pressure 1 As the air pres- L
increases, it pushes 3 .
down on the sur- the
face of the mercury
in the dish. This
causes the mercury
in the tube to rise.
Notes
Bockmarks 80 The Atmosphere v
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i “/ Weasuring Air Pressure
) -
Explain
Aneroid Barometers Ifyou havea . .
barometer at home, it’s probably an aneroid Teach With Visuals
barometer. The word asneroid means “without
ANERIOID BAROMETERS Tell students to look at
@ Tabie of Contenis i - o .
quid” An aneroid barometer| (AN uh rovd) has -
v e e aaictight metl chben  shon i Flgare . s e it
» (23 Chapter 1: Fresh Watar The metal chamber is sensitive to changes in air d ¢ Eh co dl erin I'de < ?Df CLEr ASK. h
+ (1 Chapter 2 The Oceans pressure. When air pressure increases, the thin = ' e word aneroid mean? (it means “without
- (] Ghapter 3 The Almesphere walls of the chamber are pushed in. When the liquid ") How does the shape of the metal
(] Chapter 4 Weatner pressure draps, the walls bulge out. The chamber is cantainer shown in the two images change?
» (3 Chapter 5: Climate and Glimata connected 1o a dial by a series of springs and levers (On the left, it is bulging. On the right, its walls are
As the shape of the chamber changes, the needle on pushed in.) How does an aneroid barometer
[ Glossary the dial moves. work? (The airtight metal chamber of an aneroid
[ Index B R i barometer js sensitive to changes in air pressure,
Units of Air Pressure Weather reports use several ‘ e, e
- N n When air pressure decreases, the thin chamber walls
ditferent units for air pressure. Most weather reports for the h i, When th d A s bl
general public use inches of mercury. For example, if the column push . Vhen the pressure arops, s wafls buige
of mercury in a mercury barometer is 30 inches high, the air out. The chamber wall is connected to a needle on
pressure is “30 inches of mercury” or “30 inches”  dial. As the shape of the Cha_'nb_er chang_ei the
National Weather Service maps indicate air T needle on the dial moves, indicating the air pressure.)
pressure in millibars, The pressure of the atmos- Lab &
p:crc i c:éml L;‘)snc bar. (3!’\:‘ i:«ch url mercury is - ; i Lead a Discussion
about 33.86 millibars, so 30 inches of mercury is 4 ssess Your Understandin . "
equal ta about 1,016 millibars. g UNITS OF AIR PRESSURE Review the different units
1a. Name What two instruments are corm of air pressure students are likely to hear on weather
FIGURE 3 s . monly used 10 measure air pressure reports. Students will most likely recognize inches of
Inside an Aneroid Barometer Mercury and aneroid mercury as the unit of air pressure. If the column of
An aneroid barometer has an airtight metal barometers mercury in a mercury barometer measures 30 inches
chambet“;howrl in red, below. ) ) high, then the air pressure is reported as 30 inches.
%, Identify Label the diagram that shows the b. Identify 7What units are used to measure air Ask: What unit does the National Weather
aneroid barometer under high pressure and the pressure 5 R
diagram that shows it under low pressure. Inches of mere And Service use on weather maps to indicate
VI - air pressure? (Millibars) How many millibars
La does 1 inch of mercury equal? (3386 millibars)
c. (EHALLENSE How many millbars are equal How many does 30 inches of mercury equal?
to 27.23 inches of mercury? (1,016 millibars)
222 milibars
, Elaborate
goty?. ... FE
O I get it! Now | knaw that air pressure car Lab Resource: Quick Lab L8
be m, two Kinds m SODA BOTTLE BAROMETER Students will use 2
—_— ot omelers, soda bottle ta make a barometer.
[ O | need extra help with See TE note
Bosmaris ‘ ok Go ta MY SC1ENCE B8 COACH anline for helo —— W _ .
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b (2 Water and the Amosphere

» (23 Chapter 1: Frash Water

+ [ Chapter 2 The Oceans

# (] Chapter 3: The Atmosphers:

» (] Chapter 4: Weather

» (23 Chapter 5: Cimate and Climate
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Explain
Teach Key Concepts =2

Explain to students that as altitude increases, air
pressure decreases. Point out that as air pressure

decreases, air density also decreases. Ask: Why is air
pressure greater at sea level? (Air at sea level has

the weight of the whole atmosphere that is above it
pressing down on it} Why might someone have
to carry a supply of oxygen when climbing to

the top of a very high mountain? (Because the air

is less dense the higher you ciimb, there might not
be enough oxygen to breathe at the top of the high
mountain where the air is very thin,)

Elaborate
Support the Big Q C/IllP

ENERGY AND DENSITY OF AIR Tell students that
another factor affecting the density of air is heat.
As energy from the sun warms the atmosphere, the
air expands. Ask: What happens to particles in
air that is expanding? (They move farther apart.)
How would this affect the density of the air?
(It would decrease the density.) How would this
affect air pressure? (Decreasing density would
cause a decrease in air pressure.)

Apply It!

IE Review Figure 4 before beginning the activity.
Help students understand the meaning of the
callouts showing dense air at the base of the
mountain and less dense air at the top of the
mountain.

£, Develop Hypotheses Help students articulate
possible explanations for the observation that the
bottle with the cap is crushed while the uncapped
bottle is not. Explain that a hypothesis must be able
10 be tested. Elicit that the density of the air in the

open bottle changed with the altitude of the climber.

Legal Notice | Frivacy Foicy | Permssions | Sugport | Fesdback

You're back from a high-altitude
hike. As you empty your bag,
you notice that the two empty
bottles you carried down from
the mountain look different.

gl

© Observe What observations
can you make about the bottles?

The one with no cap

What's a possible explanation for
your observations?

The pressure in and
ound the open bot

Lhe air inside .

82 The Atmosphere
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etlings | Help |

How Does Altitude Affect Air
Pressure and Density?

The higher you hike on a mountain, the more changes you'll notice.
The temperature will drop, and the plants will get smaller, But you
might not notice another change that is happening. At the top of
the mountain, the air pressure is less than the air pressure at sea
level —the average level of the oceans. Altitude, or elevation, is the
distance above sea level. L23 Air pressure decreases as altitude
increases. As air pressure decreases, so does density,

Altitude Affects Air Pressure Supposeyou havea
stack of books. Which book has more weight on it, the second book
fram the top or the book at the bottom? The second book from the
top has the weight of only one book on top of it. The book at the
bottom of the stack has the weight of all the books pressing on it.
Air at sea level is like the bottom book. Sea-level air has the
weight of the whaole atmosphere pressing on it. Air near the top of
the atmusphere is like the second book from the top. There, the air
has less weight pressing on it and thus has lower air pressure.
T 6km

-+ 5 km

+ akm

— 3km

Which hiker has the least
pressure on him/her?
The hiker at. the top

Sea level
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Altitude Also Affects Density Asyou goup through
the atmasphere, the density of the air decreases. This means the gas
molecules that make up the atmosphere are farther apart at high
altitudes than they are at sea level. If you were near the top of a tall
mountain and tried to run, you would quickly get out of breath.
Why? The air contains 21 percent oxygen, whether you are at sea
level or on top of a mountain. However. since the air is less dense

at a high altitude, each cubic meter of air you breathe has fewer
oxygen molecules than at sea level. So you would become short of
breath more quickly at a high altitude.

FIGURE 4 +orseeseereoee s
"IN Effect of Altitude on
Pressure and Density

*,, Complete the activities below.

1, Relate Evidence and Explanation Draw the
air column above each hiker on the mountain.
Then answer the question below the hikers,

2. Make Models In the empty circles below,
draw how densely packed you think the mol-
ecules would be at the altitudes shown.

L

‘@ Relate Cause and Effect

Lab’ 5

20ne

2a. Define What is altitude?
Diste

> above

22 leve!

re decry

sing altitude

€. Predict What changes in air pressure
would you expect if you carried a
barometer down a mine shaft?

gotys?
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because

O I getit! Now
change with altituc

O | need extra help with See TE

e amount.

above you increases.

know the properties of air

Go to MY sc1en ce il COaCH online for help
with this subject.

€= Assess Your Understanding

b. Summarize How does air pressure change
as altitude increases?

h

83

Explain
Lead a Discussion

ALTITUDE AND DENSITY Review the idea that the
density of air depends on the number of molecules
of gas in a given volume of space. Ask: Are there
more molecules in a sample of air at sea level or
at great altitudes? (There are more molecules in air
at sea level than at great altitudes) Compare what
breathing would be like for a person on a high
mountain with what breathing would be like
for a high-altitude pilot. (In both cases breathing
would be difficult because of the small amount of
oxygen present and an extra oxygen supply would
likely be needed by both people.}

@) Relate Cause and Effect Tell students that
relating cause and effect involves looking at two
events to see if one caused the other. The effect is
the result of the cause.

Elaborate

Lab Resource: Quick Lab La&

[¥] EFFECTS OF ALTITUDE ON THE ATMOSPHERE
Students will explore how altitude can affect the
pressure and density of the atmosphere.

Evaluate

Assess Your Understanding

After students answer the questions, have them
evaluate their understanding by completing the
appropriate sentence.

[AE9ET Response to Intervention
2a. If students have trouble defining altitude, then
have them locate the highlighted term and read the
definition

b, c. If students need help describing changes in
air pressure, then have them reread the paragraphs
under the red head Aftitude Affects Air Pressure and

lank at Eimiien A




