[Science 10

Chapter 10 — The kinetic molecular theory explains the transfer of energy

Be sure to use the website at hitp://www, bcsc1ence com/bclt]/pgs/hnks u4.hitml and scroll down to
the Chapter 10 section. :

Chapter 10.1 — Temperature, Thermal Energy, and Heat

1. The Kinehc moleculor theory explains that all matter is composed of Q)'(J\'\ des  that
move constantly in random directions. The energy of a particle or an object due to its motion is

known as_\Mineh c Cr\e@j

2. Explain how particles move different when in different states (solid, liquid or gas).

soid Liguid. P

\I‘n\om!re JS’WLC}L {—ogeﬂ'\e{ move’ﬁedg move Ciw(kl&j .
less \(\r\@/J(\(J Qr\e(gj move X.©& ’D\S SCNPS
ks of KE

3. Temperature is the measure of the G EIQ(%Q‘__ kinetic energy of all the particles in a sample of
. matter. '

4. Explain why holding a hot cup of coffee “feels hot” and holding a snowball “feels cold.”
Cools \not il i+ hos move KE than you

(s @ i hes less \E an you
‘\“ransge\( “Cron\ \'\is\r\ —- o KE

- 5. There are three different major types of scales that are used to measure temperature. The one
Canadians use when talking about the weather is the (elsiuS scale, while Americans describe
their weather using the Tohenh eit scale. The third scale that is commonly used, especially in

chemistry, is the_ K elvn_ scale.

6. The -\’O"m& ene fGM of all the particles in any state is termed thermal energy. The more kinetic
' energy, the more the Jc’he( mel_ en em,b

7. Stored energy of an object due to its position or state is called 190‘\'6(1'}1'0\.\ en er&:} .

8. Heat is the amount of thermal energy that M\’\f_{g (S __ from an object of h’@\ﬂ

temperature to an object of __| (1) temperature.
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~ 9. The three ways heat can be transferred are Conduchon convehion _and _todichion

10. _CONAUNON s the transfer of heat from one si;bstance to another or within a solid by direct
contact of particles.. The heat transfers from the object with a h f@h temperature to the -
object witha _| QL) temperature. . ' . .

(“’\16( ma_’l)
11. Substances or materials that transfer heat easily are called conductors and
substances or materials that do not transfer heat easily are called __Insulador | '

12. CoYWehoN s the transfer of heat within a :E\,L)u'té and with the movement of fluid from
one place to another.

13. What is the difference between conduction and convection?

conduchon —ect frongfer by dicedt cortodt.

Convection "-ﬂuids ove ond ’\\’0«\3?@' Neok .

14. The movement of a fluid caused by density differences is called a corwedion O é’ﬂlf . An
example of this is boiling water in a pot; the hot water rises to the top, cools, and then sinks to the
bottom to be reheated. :

15. QechNomagneNC radiation is the transfer or energy by waves moving outward from a source.
This energy fom this type of radiation is called vadiant 2(\9%

16. Heat radiation is the warmth you feel from a fire and is called '\n?\(&( ed _ radiation. The heat

“you feel when standing in the sun is from _SOCuc . radiation and is made up ofboth ViSide,
light and 1nfoced  tight.

Chapter 10.2 - Energy transfer in the atmosphere
1. Explain why the Earth's atmosphere is so unique compared to the atmospheres of other planets.

-2 slekes of cocker
- Oxygen ond CO1y

- *emr‘)e(m\-u'(e \S vdeol

2. The two main gases in Earth's lower atmosphere are N "'JP‘ 066‘(\ and Oﬁjger\

3. Why might you find it hard to breath at higher clevations than sea level?
less Qv Pressuie - \'\\g\'\er €\€\!aﬁ0ﬂ5
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11.

12.

13.

14,

15.

- List the five layers of our atmosphere in order from the closest to the Earth's surface to the farthest.

'Ho’\‘:o SPhece, Shrodospnere, mesosprece,  Freamosphere y exosphere.
‘The lowest layir of Earth's atmosphere, the —Hmphe (@ ,ison average (o) \Q’V\ thick and

is the C ____ofall the layers due to all the mass of the other layers.on top ofit.

Explain why weather takes place in the troposphere.

Yris 1S Whee ol the  tader wapour s

The average temperature of the troposphere ranges from __ ~ 55°  atthe top of the layer to

lf)o at the bottom of the layer.

¥ . .
The A 0RO ]PQ use is the transition zone between the troposphere and the stratosphere.

~ Untlike the layer below it, the stratosphere has dv air with few clouds. Also unlike the layer

below it, the stratosphere has an average temperatiire of _— 5° at the bottom of the layer and
temperatures that can reach up to _ QO at the top of the layer.

The strafosphere acts as a lid by holding in the MO\ S*UN € __ ofthe troposphere and also blocking
out damaging _S0\a.( rodiodion

The stratosphere contams the all important O&DY\Q \w»f/( that absorbs muuch of the ultravioiet
radiation from the sun. This not only protects us from burning in the sun, but also causes the

stratosphere to _(Waom u%z.

The layer above the stratosphere, the m?,%os?\r\e( € __, has temperatures that can reach as cold as
-100° .

Explain how the mesosphere contributes to the shooting stars we sometimes see at night.

dust Pom{w‘des ot hig\r\ Speeds colide woith our [dust
N Mmesosphece ond telessR energy .

The layer gbove the mesosphere, the The moﬁ%\g‘[e can reach temperatures as high as
3000 due to SO\O\K 's adiof\\on

Explain how the thermosphere contributes to the northern lights we sometimes see at night.

SO\ f'&dlod\'o\n s Ghosovdoed b‘j 'p(l('\\df’s and
veleoses o (ot d# Qne(ﬁ\j = vovtherm ond SOUThen ‘\'a\\'lfs
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17. The top layer of Earth's atmosphere, the ﬁgﬁ?})g( g. __merges with outer.spacie_at approximately -
600 \em  above the surface. SRR L T

18. Remarkably, almost all the energy on earth comes from the S\ | even though only a tiny
portion of e _S0\ax Q\’\eff«uﬁ reaches the Earth's troposphere. '

19. Waves of solar radiation _elens@ their energy when they are bSO« &d by matter in
‘any state. For the most part this energy is transferred into tre(mo)  &Pary . The amount of
solar radiation that reaches a certain area is called 10SD\ONON | Places onTarth that are located
at higher latitudes, for example the Arctic, receive |@SS _ insolation than locations near the

QQ!HQ!:&'Q‘( .

20. The Ckr\@\e 0@ 1NCIAeVYe s the angle between the rays from the sun reaching a surface and a
line perpendicular to the surface. At the equator the angle of incidence is _ O’ The greater the
angle of incidence the \pw@ _the insolation.

21. Once the Earth's surface absorbs some solar radiation, the surface T@-(adi 05-‘( @S _some of this
© energyas _| waves. The atmosphere is heated by these types of waves and
Comvechion transfers the thermal energy throughout the atmosphere. The lowest part of the
troposphere is heated by CONAUCHON |, as the ground transfers heat to the particles directly
above it, then colliding with particles in the troposphere, which in turn 1 VCY €0LS  the
temperature. ,

22. Describe what the term radiation budget means and why it's so important.
comount  of energy received By sun
vusk equal

.Q\W\ouv\'\' of enefsrj celensed / cadicted o Spece .

-we wom‘r ‘\'0 S)l'aﬁ fhe Some '\'QMPQ(UC,PATC‘

23. The amount of radiation that is reflected by a surface is called O\X@do . Snow-covered areas
and deserts have hig\n OMI)GCSO , while forests and soils have lowo\bedo . 1tis
important that the Earth has both types of surfaces so it does not get too ot or_cold

24, Weather s the condition of the atmosphere in a specific place and at a specific time.

25. What does the term weather describe/include?
o . o&—mo (\\C
win d \'\u.m fdl‘l"lﬂ

"‘Qm’Pero;\-ufg \ ig\'ﬁr\ \ r\\cb /‘l-\\uw\de r
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'26 Pressure is known as the -poff-e per unit area. Atmosphenc pressure is the pressure exerted by

the mass of _Qiv"__above any certain point on the Eart 's surface and is measured using an - _

instrument known as a bO«\'O mere ¢ . The _ Q is the SI unit for atmospheric -
pressure. : . ' ' ' o

27. Describe how atmospherlc pressure changes with altltude and why your cars pop when you drive up
a mountain road. .

Veossuce o\tﬂ’e(eme |
—av ants ‘o move Qom '\r\\g\’\ ’Eb‘resswe

Dressuce Osound
(N Jour 'S —\_O \ow '\\( S -

28. Explain the difference between warm and cold air, and what happens to the atmospheric pressure
when warm air pushes in cold air and vice versa.

woem- low de“S‘)‘\ﬁ wom O 'm\!ade_s Gid ol\¢
esS\We
0\8 ~ Wigrer density. v

Co\d Giv invcdes WGIm
r\:)fea::l-ﬂe ?

29. Atmospheric pressure varies with the amount of water \(afi)on in the air. Measuring this is
- called _NWmidiiy

30. Asthe amount of water vapour \NCHEASRS _in air, the lighter the air becomes. Humid or wet air
exerts atmo Sf’phenc pressure than cold air. A decrease n atmosphenc pressure suggests
mo

that UL)O\( air is approaching, and that the wmera \¢__ will increase. An
increase in atmo spheric pressure suggests that od EB j air is approachmg, and that the temperature
will _C\¢ OD

31. Specific humidity describes the total amount of WO‘:\'Q ( \/Ot'{)Ou(m the air. As temperature
increases that capacity for air _\N(CCOSPS . When air has reached its capacity to hold water
vapour at a specific temperature it has reached its e ’DD\YY\' . Cooling air below this point

causes water vapour to ( DY\C\Q NP S

32. Descrnibe the term relative humidity.

Now  vuda woéfg( Va?ou( is in The or Cowq)wet& o
\3(3 MG OO\QOLC\'\b —Q}( —\"\r\C\'} {'QW\?QVCX&LUQ

33. Wind is the movement of air from an area of Wg)\f\ pressure to an area of \OL‘-) -
pressure.
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34, Explain how hi_gh pressure systems arise and how wind flows in this typé of system.
Cov WGSS ”:Fof'ms_ ovec  land f\b\'r_oéucw\ﬁ -dn:) o I
L d““f) o Wog  Nign PregSm{e ond ‘Pushes down  Gnd ow\\,\mdg
N o C\bdcwiSQ Avedow | | o

35. Explain how low pressure systems arise and why they typically bring wet weather and

. counterclockwise winds. _ S | | :
\ow ri)regsuue Wnen  Car vGss ’{'\Of‘ms ovey WO&Q-( /Wa‘mh.
\cmd . U\)C\(M CAY Y 1Ses oond Lods ) ’P\roé\mc\\(\s '?rec(’?\std\\or\
CAW ROV Iney "QOW\ \m%\’\ to \ow Pressue  Couses covnds fo

v m

36. Prevailing winds are winds that are % Y SQ\ o\ for a certain region. SQO&\jf 00 20S are local
winds caused by the different rates at which land and water transfer thermal energy. -

37. Explain how onshore and offshore breezes differ.

oNove: datj’t\;ﬂ‘? \bfeebq aS  Wo(mMm  Cuv X
dv‘(ouu\)\\"\S ' ai{-pom owon

A ond
O@gs\r\o\fez Q.\Le\nmf) \)(Qese "X eo\\g CodS  ONeC \con n
VYWNoVESs ~ dowoscds  ©ceon

38. Earth has three major wind systems: Pdow ecstedes Drex Ox\ms o d\esand

VAN ONe«c \CL‘(\C\)

“ohde_wnds
39. Jet streams are narrow bands of fast flowing air moving @ Sx' to 90\5)‘. in the upper
~ troposphere at boundaries between _(O and LU g

40. A front is simply the boundary between two Q\Y YNWGSSES . An approaching front means a
change in (M€ @\ and the extent of the change depends on the difference between the two
O WALSSPS . Fronts usually bring ‘Df@c,\'?i CNON . When warm air meets cold air, the
warm air rises and as it cools (WA ex ucxtpo'uu’ in the air condenses, forming clouds

4]. T\r\uv\d? { S\’D{ MS  oceur when water vapour in rising warm air condenses, releasing thermal
energy. This form of extreme weather is often characterized by \'lq\r\ ne whol( |
strong winds and __ \(OL W\ ~ ~

42. Describe what a tornado is and explain how it occurs. »\J\,\o:\ "\_O\J\_CL\ Jﬁl\e a\( o nd

\}iO\WT\’ \g\AV\Y\Q\ S\(\og?ec\ US\‘(\[S S\_b{ MmS
\f‘r\%\r\ a\'\iWQ \/\0{.50&(&\ Lm;mc};s m(’_e‘k -“r\unak?(S}\'mmg cond

Do come R \(10(-01
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43. Explain what .1.11..1_r.rican¢s afe,_ how they devel_ob andwhy they typlcaﬂy occur _ﬁear tﬁe e_quzitgr,
huv e canes -oL{Q_ S\(ofmé JVW* ﬂqﬂ n -.Q\réf_-' .o.c:.ea-'ns.)

: _\,\Aea _- %aﬂ\@( me w@\g( \IQPOU( Ohd wwm Q\f )
| C)@vxew:\wxs W@ Lond  Ond _\Sc_wme YAoK e ”Pow@(ﬁm\

Vocabulary to Know
Write a concise definition of each of these terms found in this chapter.

Albedo -

Angle of incidence -

Atmosphere -
Atmospheric pressure -
Conduction -

Convection -

Coriolis effect -

Dew point -
Electromagnetic radiation -
Exosphere -

Front -

Heat -

High pressure system -
Hurricanes -

Infrared radiation -
Insolation -

Kinetic energy -

Kinetic molecular energy -

Low pressure system -
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'I\Z..[esosphere -
_Ozone iayer -
" Prevailing winds -
" Radiant energy -
Sea breezes -
.Solar radiation -
Stratosphere -
Temperature -
Thermal energy ~
Thermosphere -

Thunderstorm -

Tornado -

Troposphere -
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