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Thermal expansion : g\ ad 338 increase in volume of material when particles motion
increase .( move faster )

Thermal contraction : ) =S when substance to take up less space ( particles move
slower )

Materials expand or contract when subjected to changes in temperature. Most materials
expand when they are heated, and contract when they are cooled.

Thermal Expansion of Liquid

]
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Kinetic energy and Temperature :

Temperature is measures the average kinetic energy of the particles in a material .

The lower the kinetic energy =-»the lower of temperature = substance will contracts

The higher the kinetic energy == the higher of temperature == substance will expand
Ltos Lptatil 1 I3 53y 450 sa g oo ee il Sy jaull 48 jal) ALY 8 13
Lota aad 1ol gaipy S0 Lo s ) iy Jadl 48 jal) Bl 2§ 13)
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Three different scales are commonly used to measure temperature:
Fahrenheit (°F), Celsius (*C), and Kelvin (K). : & 450 5 all 45 2 (aplis

The Celsius scale (°C) is used for common temperature measurements in most of the world.

its zero point 0 °C being defined as the freezing point of water, and 100 *C as the boiling
point of water .

A A 100 2 gly pladl dapd dp 3 by s Al e gy s 85l b el S il
, plall gl dg g
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Connection Investigate how thermometers use

thermal Contraction and thermal expansion 10 measune temperatune.

When measuring hot objects, the mercury in the
bulb expands and rises in the tube. When measuring
cold objects, the mercury contracts and falls

.

not "K.

of water

Fahreohweir, ¥
R LALAS

Cetuiun, °C
2 100°C

Absolute zero, or 0 K, corresponds to the point at which molecular energy is at a minimum,
The Kelvin scale is preferred in scientific work . Temperatures measured on the Kelvin as K,

SR iy ¢ S S i O DSy A8 e A B G A g AN (AR B LD a3t dal
CA A JAR O S Bl GO, ARGy | el SGD B IS it

Habven, X

S ITAASK
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2

How could modeils of the particles in the wood and metal
blocks show why one felt colder than the other?

. COLLECT EVIDENCE

Why do some materials feel colder than others ?

When particles are closer together , kinetic energy and
speed of particles will decrease , then temperature
decrease . 4o1a Sy 48 ol Lgdie B Sy el Bl a3 1Y
3 gl el
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What evidence is there that particles in a solid move ?

Solid particles : the particles in solid do not have the same freedom to move around like
liquid and gas particles . in solid the particles vibrate back and forth in place . they have low
amounts of kinetic energy . expansion and contraction in solids does occur . it is less
noticeable because the particles are holding each other in place .
o Tl Lad Bikd gl gh AT AL 3l gall Sl G Jaa A adl el 20T Y Agleall Bl Sy
gy OB Ad) , EASTY) g 20l L iaay 81 A e AU LG g N, 5 LSS

Energy and Mass :

Two substances have the same average kinetic energy be being at the same temperature .
when one substance has more particles [ more mass ) ,50 this substance has more energy .

Whien Baseball and rubber ball have same
lemperature:

Rubber ball has less mass so it has less energy .

Baseball has more mass [ more particles ) so it
has more of energy .
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Examng the model Dolow. The paricies and undergoing & Change In onpgy

'J.q L 2

e
‘.s.‘- ©

4. Which statemeont best doscrides what i5 taling placo n the images?

A The kinotic energy of the parucies on the right is the greatest of the
thiee images of particies

-mwuunumhmmmu energy than the
particies oo the right

C The particies in the middie have Mes space Detween them than the
particies on the left, which means they have more Kinetic energy.

D Energy wos added 1o the partickes on the left 1o give thea more
energy than the particies in the middie
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Q3 page 74 & 83

EXPL EIH Kitchenware is made of many different types of materials. Have

THE PHENOMENON you éver thought about how those different materials transfer
thermal energy? Use your ideas about kitchenware to make a
claim about what affects how a material transfers thermal
enengy.

Some kitchenware made of wood so we can touch and catch
without feeling heat > and some kitchenware made of metal it can
transfer heat so we can cook
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F

Conductors and Insulators : &1 jall 31 sall y il galt 3) gal)
« Materials that are good conductors
of thermal enerqy( flow easily ) are heebndie e AR m::' RWIIORY
called thermal conductors. Metals : -
are very good thermal conductors, " \ j Plostic
|
« Materials that are poor conduclors Do joos : ﬁ
of thermal enerqy ( does not flow Mwirm X
easily ) are called thermal
insulators. Gases such as air and materials such as plastic and wood are thermal
insulators.
- e —————
THREE-DIMENSIONAL THINKING \
WGV You can bako f00d in oither a motal pan o oven safo glass. Which would
requite more energy %0 hoot up? Which would cool down the fastest?
Explain your reasoning,
A glass dish would require more energy to heat up because it has
a higher specific heat. The metal pan would cool down the fastest
because it has a low specific heat.
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1. Mass 2. Properties of Matter 3. Type of Material
Mass means how many particles make up 1. Reflectivity All materials can transfer thermal energy.
R * Black objects absorb thermal energy But the rates will depend of the Specific
Large mass = needs more thermal energy ¢ White objects reflect thermal energy Heat.
Smaller mass = needs less thermal energy 2. Thin or Thick Specific Heat:
¢ Thin objects heat up fast How long it takes an object to heat up
Mass and thermal energy ¢ Thick objects heat up slower and to cool down.
are directly proportionat 3. Surface Area Scientific definition:
= |fanobject has a lot of space to cover it || The quantity of heat required to raise the
Direct proportion with need more thermal energy. temperature of one gram of a substance
by one Celsius degree
mass and temperature High S.H: needs lots of energy to heat up
change are Low S.H: needs less energy to heat up.
inversely proportional Spacitc Mescy of Comman Waterian

Inverse proportion

Conductors: allow lots of thermal energy to
transfer

Insulators: allow little thermal energy to 1 = .
transfer ',/ yfALS Y ~;/ 7/

Ml -
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Q4 page 26 & 29

Summarize It!
1. Relate KiNelic energy 10 The spead Of Darikcies

No speed - no retic energy
Greoter mass - greater Kretic anergy
Greoter spoed greater Kretic energy

Model caoch statoment above. Modal the first stalomeant a5 Sofid parsicios,
T SECONS STt 4% hGuild Dartichas, andt the Last STAteMaT &5 Q6%
pariches

Evaporating

—— S d o d
OO ®
OS2 o

Sobd Liguidt Gas

Lawrd® | B imen e e .

1. Ve

Froezing Condensing
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W SCIENCE

 LESSON ZLAUNCH | Do PROBES

What's the Difference?

- N - 1 3 - - . . -
Fivo friends weore talking about the dffaronces amang solidy, Bauids) JAE T YL Gl
Qases. They each agreed that the differences have 10 do wah the pa e M 3 ', > ]! l 5)}
In oach typo of matter. Mowavor, they disagreed aboit which ditfered
determine whether the matter is & $obd, liguid, or gas. This ks what th

sy Lg ¥ dy=»i 5 Y dolall

Gwyneth: | think it has to do with the number of particies, Lalb Lgoal 4 35g5 ais |a>
George: 1think it has to do with the shape of the particies Fike! £IECLESHFI <_)_>
Moda: 1 think it hos to do with the size of the particios.

talle: 1 think it hos to do with the movement of the particios.

Willaen:s 1 think 2 has 10 do with how harg or soft the particlos are.
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Q5 and Q9 page 65

Radiation is the transfer of energy through electromagnetic waves

Electromagnetic waves include things like sun , fire and any warm object emit
more of radiation .

c O sy g eal) Aal D Jia Ggeailaling g eI i pall (3 sle S 5 ) jadl D0 g laly)

Thermogram shows the temperature of an object by
using colors .

Hot object shown in white , red and yellows
Cooler objects are shown with blues , purples and black
NP p1aaS y F Al sl 51 e (s jad A5 ol s pa )

GV Galiy AL sl Lo U5 sieally sasly st ol
Bl pleaal) o S 30y aadill
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THREE-DIMENSIONAL THINKING
In the thermaogram on the right, how do
coNduc:on and rodiaton expian tho

rgy transfers occurning?
Conduction happened between
the teapot and the table leaving
pehind a spot o1 high therma
energy when it was picked up

|

Radiation is happening on al

FEDEEEED Connection| Thermal energy from the
Sun can only troved to Earth by radintion. Thes & becauso
SPOCE B B VOO -3 D000 that contains Mele Oor 1O matler
Since there |5 litthe matter In space, thormal energy cannot
transfer Dy conducton, whiich reguires otyects 1o be n
COMAct Racsation & the method of thermal enérgy transfer in
SPAce. However radiation also can transier thermal enerngy
through solcis such as rocks, quids e the ocoan, and

gases  the atmosphere

- . y " -1 -

I U¥ AN L
HOw Goes radiation help explam the direction of thermal energy
transior Detwoen the toast and the environmem? Recorg your

evidence (8) In the chart at the beginning of the lesson

Heat transfers from the toast to the environment.
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Q6'page’s1 & 52

oudlead) cinall 4 gana sl

Thermal Energy :The total energy of a substance
depends on:

« The kinetic energy or the speed of the particles (measured by
temperature)

by state of matter)

The total number of particles in the substance (measured by the
mass of the substance)

» the type of matter that makes up the substance

The potential energy or the arrangement of the particles (determined

Salall Al WS e Apseall A3l
alsh Dis o Q\LL\:\J‘ 35 Faama

Balall gin Canien 31 Balall £5 e dazad

Ll el Je daza3 Y g

b |

3 |

i L.l
J)

3. A 3Cential wias working with sutistance Y, Which of the following does not
CRICEON &N INCICASe I thermad energy?

-

8 The volume of the substonce Incraased by W :

mass of the DAatance ncreased Dy WO Q.
D The sabstance changed from a Egud inlto a soila
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Real-World Connection

4. Explain Think of a time that you noticed a change of state. Explain what
happened using the terms temperctre, particke motion, and energy.

Student answers will vary. Sample answer: ice melts when it is taken
out of the freezer because the temperature rises, which gives the
particles more and more energy. Eventually the energy is enough to
break the attractive forces between particies.

5. Compare the amount of thermal energy required 10 melt a solid with the
amount of thermal enctgy released whon the same iguid becomes a solid,

The amount of energy released would be the same amount required
to meit the substance, This is why the melting point and the freezing
point are at the same temperature.
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Q7 page 27

@ Three-Dimensional Thinking

Some students want to demonstrate thermal expansion. Thoy devise the
foliowing method: A large black balloon is taken to a shady area and filled
with cool air. The balloon s then taken to a Dright, sunny location. After &
short time, tho balloon begins to expand

3. What explanation doos this invostigation verify?
A A balkoon fllled with cool air will rise Into the atmosphere,
@ As particies gain energy, the material takes up more space.
C The air inside the balloon 10st energy.
D The sunight caused the alr in the balloon to contract

69 https://wa.me/201033934353 Miss Hoda Ahmed



https://wa.me/201033934353
https://t.me/scienceg6_alminhaj

https://t.me/sciencegb alminhaj

Q8 page 83

How factors affect how thermal energy is transferred between substances

Reflectivity absorbency

Reflection is when energy bounce off a surface .
A puimll ot pall s da Balad G sl

Absorbency
R il Tl pall lalial Jle Bl B b

White substance reflects all radiated

e ALFD Lozl 36 el ala o a0

Black object abiorbs all radiated light energy
Liqk- .'I-Il_..'l l_;p—'-li..:l-:ul: l-‘ﬂj—‘ _'U,J

Thickness

When Larger thickness increase take more time to
heat object or to cooling

Ly 3 wmall g 1R ) L lpindt oy 30 5 LalS BB ot ) 5 L2
Thickness relates to the mass of substance

Rl AR Jal je baladl e

L PUTFINE. i PYLENR LT J% JE RR T PR .- U R P
- =

Surface area

When surface area increase rate of heat increase
g il SRS Ll sl I Rl wasl Ll
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Qi0page|12 & 14

In liquids, particles are quite close together and move with random motion throughout the
container. Particles move rapidly in all direction.

Hste JSI, SR U5 A J A AL D SAy

Diffusion A0V is the net movement of particles from a region of higher concentration to
a region of lower concentration.

until its concentration becomes equal ( same ) throughout a space.
elo gl A Jlgad 38 5 gy S 158 5 JeW Al 058 S e ARl See Sl Sl AS o

~

OQQQ

e e =

Hot Water Cold Water
Higher temperatures increase the energy and therefore the

movement of the particles, increasing the rate of diffusion(
fasting ) . Lower temperatures decrease the energy of the
particles, thus decreasing ( sfowing ) the rate of diffusion.
Tt aSadl g NN AB e a3) 8 P a0 Sadh 5 La2S & o
Kinetic energy is the energy an object has because of its

MOtIoN. “3S_ 5 camay aeaddl LgadSy A0 A8 adi A8l
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- — B Yo 2 s _ev_ e .‘o...o."
W e o o o @ . Sate e |e. - ‘..‘o
. e o . ® L El
“e® e o vie,. > Co ®e e o0 %
. - - - o
. e .‘.. - e o0 6. =’ 6 e :. ve .. ...
- el O - e & %o o> &9 oy o € :
- < - .~ - .‘ < -
~ - ® ® o - T oo ® Jlle T o - ...
. ® @ o - el e » ® S o 0
o ® Jo ® o ol l= .c “eo® < e 9 ® -

I < .o.. - “ oo eo° ® oo e %%
< . o X e - ® ® -0 g%V
P Se-e iy e Y . 2''@®
. o * LX . - - ® Il o T = at e

What process docs the image abosve .a‘
1
¥

. TR £ OEE NISOMNAL TrEROONG
LT i i S W Wt TnpomT Gt Ta St (o W cw Pl B WS e e
Ty W TG RARARE TN TV Bt DTt O T et Coche ™

e TRt P e @ -t wo‘wm‘;)m
Syl A5 Ae ju e o adll

Pl (b e ey plakall (gl iy
i IS A8 o Al 1Y Hall
Clany 3 o Sy Sy I
s lie
Uaday ASGYI 8 3 A .wu‘)u
Ae e g ALD A5 o A3Us 0N \ap
The faster the substance diffuses, the faster the particles are moving. MMMJMW‘
Al

When we add heat energy, the particles move faster.

This means the particles have more kinetic energy (movemaent energy)
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GEIpaEe| 103,111

VWhat happened to the puddie?

Four fmiends noticed a large puddie on the sidewaik when they walked to
school In the morming. YWhen they walked home, the puddle was gone. Thoy
wondered what happened 1o the water thot was i the pudaie

Desi: 1 think the water soaked INto the Dricks

Trodi: 1 ININK the waler went up INto the Clouds

[ =a] 1 think the water is In the air around us.

Cartic 1 think the Sun changed It iInto something €lse

Circie the student you most agree with, Explain why you agree with
that stuclent

e ~11 BJ.‘ — Sles3 g 8 }l'n Smaa: ¢ 350 e Lad!

Water will evaporate and rise into atmosphere
because the heat that come from sun
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CEIEEETEINTED Connection  Water does not actualy daapoess
from a puddie or & coud. it eveporates. lveporation is the process by which
& BQUia, SLUCh as Waler, Changes 0o A gas. WHen the Sun shnes on a boxty
of water, water near the surface abtmortrs thermal energy and becomes
wormer, As 8 moledulo of wator absoarbs energy, & Degns 10 wbrate faster,
When 2 has enough energy, it Droaks awdy from other watar molecules. 8
rises o the atmosphere 83 o particle of gas called water vapor. Like othes
QOSES In e StMmOosphere, walter vapor &S invisibie

THREE-DIMENSIONAL THINKING

On the figure below, model the process that changes Sguid water
10 water vapoe. Label the transier of snorgy that takes place curing
this (rocess

Students should diagram liquid
water evaporating and becoming

mmmﬁﬁn

How 00es enaigy from the Sun orive the Cycing of mattar?
Thermal energy from the Sun causes liquid water on or near Earth's
surface to evaporate and become water vapor,
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Liquid

Liquid particles,.. el changes

into

uopesodens

absorbithermal
energx and
gainsmore
Kinetic energy
(move faster
further apart)
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Q12 page 163

LIGaY

AW frEw, / N
LOow HDeco BN 3o
The measure of the reflectivity of a surface [EISIISERIDESN
. ’w - ;u' w _’“ e
Light colored, reflective surfaces like ice or thick cloud have high albedo.

W g A W ) el T S0 )T SIS AT Al

Dark surfaces such as soll have low albedo levels because they do not reflect much sunlight.
et s L S0 LSS N 5 2 e ki e L d 3 0 T A ml Y
The temperature of the atmosphere Is greatly affected by the albedo of the hydrosphere,
geosphere, and biosphere.
o il § g UV AHAD g G aRAD g apde el Bl g sl aTAD B ) e A v
The more reflective a surface is, the bess it absorbs solar energy.
Al A8l i) B il S mlald SIS

Low Albedo High albedo
-low Reflect -High Reflect
-High absorbs -low absorbs
-High temperature -low temperature
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Some solar energy i absorbed by lving things such as plants.
i) il Sl e el ) e i) oy
convert sunlight into usable chemical energy in the form of sugars.
Sy e Bl ARl A A s ) el s e Ly SO i

How does the reflectivity of a surface (albedo] affect its temperature?

Bl Surfaces with low albedo tend 1o be warmer because they absorb more
hiat.
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Differences in air pressure cause air to flow.

Wind is the movement of air from areas of high pressure to areas of low pressure.

The following activity explores two types of local winds —

sea breezes and land breezes.
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2. Predict whether a sea breeze could occur at night. Explain.

Answer: A sea breeze could only occur at night if the land stayed warmer than the water.

Land breeze

Warm water Cold land

oid Warm land e - =
Duting the day, coot ocean ] Al warmed over fand 1 At Fight, the water is (Warm| and the land is COOl,

Ak Mmowves toward lower contes an aroa of
pressure over land OwW pressire

At night, the land coolsv more quickly than the water.

Therefore, the air above the land CO0IS+ more quickly
than the air over the water. As a result, an area of

lower pressure forms over the warmes water.
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The Sun’s energy warms Earth unevenly.

Warm air rises and puts |ess pressure on Earth than cooler air.

Aol Aty L ket (N el s p il Laila (D 6 g

Cold gir sinks and puts more pressure on Earbh. s . b dos cies oy o g 2 i ap3 a1 90

This creates local and global winds..c- e rpm Jon o s o i sn s b
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Qiapage|178, 179

Cudad) ciiall A gana Ja

hemisphere:
lar terlies.

Global convection cells help generate the three
basic wind systems at Earth’s surface in each

Delowe. .
Polar easterlies

—

Polar easterlies

ncross the United States? Wiy
Most of the continental

United States falis in the
westerlies wind beit. The
westerlies flow from west
to east causing weather
patterns to typically move
west 1o east.

1. Label the image with the global windg systems based on the gescriptans

Tre polar easterlies arce
cold winds that bilow from
oast 1o Wost noar tho North
Pode and the South Pole
Polar casterlices begin as
dense polar aF 1hat sinks

Tra prevailing westerties
ore steady winds that flow
from west 1o oast bolweon
Iatitudes 30'N ang GO™N,
and 30°S anct 6O°S,

The trade winds are steady
winds thot flow from ¢ast o
wost betwoon 0N Iatitudoe
ond 307S latitude

2. In whidh direction oo you Think wwesthar gonarally moves Con wour el wé

direction the wing
/’- tuicaly blows here?
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UAJLHAM all ;\.9 §ADA b,ib

Typeof winds __place ____|direction ____|properties

Polar Easterlies Near poles East to West

Prevailing Between 30 and 60 West to East

Westerlies

Trade Winds Between 30 N & 30 East to West
S

&9 https://wa.me/201033934353

Very cold
Feel with it daily

Used in sea
navigation
4o gl dadlall
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were named by sallors, who took advantage of
these winds 1o sall their ships across the oceans.
It Is the northeast trade winds that carried ships
from Europe to the New World. Label the
direction of the trade winds on the map below,
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Q15 page 175, 186

lmagine yvou are entering a large, air-conditionecd
Euliding on a hot summer day. As you open the

door, vou feel cool alr rushing past vou out of the
Eullding. Model vwhy wvou think this happens In

the space below.

u.udu\ all :\.QJA.AA h,ib

el e i) i Lt ghm o ey 15 e A T s
5 & y2m s ey gl o iy 3

Answer: Cool air in the building moves outside because the air

pressure is higher inside the building than outside.
g Jld dda el Al
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A surface current is a wind-driven current that carries ocean water horizontally
across the ocean’s surface.

\s wind blows over ocean water, it transfers energy to the water.

The moving air particles drag on the surface of the water and cause the top portion of water
to move.

As surface current move towards poles, they cool and sink.
Cold, dense water is brought back up by upwelling.
Upwelling is the vertical movement of water toward the
ocean’s surface.

Upwelling occurs when wind blows across the ocean’s surface and pushes
water away from an area.

Deeper, colder water is forced to the surface. — e
This deeper, colder water is nutrient rich and supports large populations of fish,
algae and other organisms.
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How does wind influence the movement of water?

B) By creating ocean currents and surface waves
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THESE DNEMRORAL ThiaMdne
' Al venas Bun M e LW (W tiies teatet o Be cadd b e

Thovy Sow Vv Qs Wai V0 Bl Qa3 B it CoOa T

renhd Sut Sy wrn bhute oo
".ﬁ

X

s oS 0. e
‘:.;.: Kﬁ‘ :’;.‘J )
. & . ‘\‘\‘l\k&‘ .

L«z)— i3 iy el om o slaidl it 318

Kinetic energy and Temperature :

Temperature Is measures the average kinetic energy of the particles in a material ,
The lower the kinetic energy =pthe lower of temperature = substance will contracts
The higher the kinetic energy = the higher of temperature = substance will expand
VI Nl A D iy ) A e S Syl A a1 Al 2 1
WA WG D D iy 1 h g e 2 g S A ) AR S
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Complete

More mass — __F..7% T g--. kinetic energy

less speced -J.g:...-.---..-.. kinetic enecrgy

ZEO SPEO el oy s s o Rtlsssss0sa kinetc energy

~ \

"o g _—— no NI — |
Crecter Mo ————a Qreater et erergy
Grester speed greater rete erergy

4, Which statement DOt Gestres what 5 taing place I the mages?

The particies i the muddie haowe more Kinetc energy than the
particias On thhe rght

Kinetic energy in gases is greater than in liquids and

solids because the distance between molecules is

large. Kinetic energy in solids is very small because

there is no distance between molecules.

O Al Y Akl AN e 81 Sl AR é S el AR

Y OY lan AL ALl Sl b S el A1 J 5 aS iy sed!
Sty sl Dy Aeas 2
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Tret L OOMENSIONAL TraNxeG
¥ For ach saampie
L Compivte the madel of the partitves
2. ISR oW DO srwrgy B CRNRNONG ICreining o
O 1eaierny

3. NGO Now T MR ATy 10408 A (AR (NCreaseg O
Secreanng Al Sl A A AD S Bl e i
A R \I ot sl B8 i g AR ARG OB
- N
S ™ 4
¢ , docreasing
INCreasing

Ay ascove Forcos »

"
ol ALl D Al e A ia & A
Pl g AR Allall ) A
- il
Doty . Increasing
Bl a s o docreasing
(= . .. Botna Gn_?_
..“ © <) ... ° .f. il 0 A AN Y Alied G Bkad Al L
%) (%) %) [{ (o] P R SRR ERF O I R T s
g %) 09 . o %, . |lirg :
eole 0o - Lainl o e
e o (9 L] ® ¢ O
—

INCreasing
y

, decreasing

U ORE SN A s T Sates of Ve 4%
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Potential energy depend on 1- distance between
particles()and2- when the state matter change
Lals S Sl O Al o 030 ¢ alalsl ABURN aadas
Ao S G 13 55 5 A0alSD AR Sl aga Adlaaald 31
i g Y AR Y AL e g AT T Al Ga s dkalt
Sl Sl O Al 312 5
4SS AR B A el e e Rl B aB ] LalS
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‘page 53, 60, 65, 71, 73, 83,89

Janey had a bow! of hot scup for unch. The soup was 30 hot she decided 10
PUt & I the refngerator for o fow Mmunutes 10 Codl It What happened o cool
the soud 30 Janey could oot It?

The heat moved from the soup 1o the Cold air in tThe refrigerator
B. The Cold In the refngerator Moved o the hot soup
c. NO heat of Cold moved out of Oor INtO the soun. it Just cooled oN

pecEpr—— 1
Cucie the answer tha i b e

Describo what ha olagd I AL g1 5 Al Ay el L B ) JEGS
e EE
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o . g
L agwm 9\ d |

............. Ared Wvnper sbare of suircuneding o

Heal is the tharmal enaergy that is transferred between regions with different
lemperaturas (Bowing from the high-lemperalurg region o the low-temparature region ).,

L
substance can only be cooled by allowing some of its energy 1o be transferred 1o
another substance . for example , Bguid water transfers energy to the
surrgunding air in a freezer .
s | gl e N Ay e BB bl e e iy 3y
) el D i) pall Al
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SOURCE RECEIVER
SOURCE OBJECT ~ RECEIVER
)y 53 ppd Encrgy Transfer OBJECT
L=
Type of Type of
Decrease Increase
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W
Whre dd v Whars 2 v

? haat go -
st o G w Sladl o a1 R D e had 4 sy
’

SHAD 2 gl 2

% e P
| . aj A Ga

| e S ASOWe, the witer In The Cn Cube oy A W0'C B 1 placed

o e hevaer 8 O°C ASS Mrows 1o e Bgure 1D model e Seechon @I‘ﬂ')ﬂ&"}‘ﬁm
o enaryy Yarnder ‘J»&)‘J,}'
transdens from the warmer water in the tray 1o the colder envieonment in the

Preerer

COLLECT EVIDENCE

HOw does the type of mabendad In the kiichenware afect
how it transfers thermal energy? Record your evidence [B)
2 In the chart at the beginng of the lesson

— Somo matoriols, such as metals, conduct thermal energy oasily.
Other matedials, such as wood or plastic, do not. The amount
of energy needed 1o change the temperature of a materisl by a
given amount depends on several factors.
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"!r).

ﬁ THEREEL DIMENSIONAL THINKING
Or M A ON T 1t P

I M A

SN 1Y
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ENCOUNTBR Why is this kitchenware made out of
PHENOMENON | 50 many different materials?

D S pala) gy 805 ) 0 Wty (100 ) iy N1 g (Y
S O I L Y SR ET

£ ! Sy il g8

Liga! e Jin 5 1 00 U6 g phaiinn) vy 1l ) TEEOMENSIONAL THINKING - 1 G0 gle) o e e A Wl Sl b iy

7 You Can bake 1000 In Sher & el 0N Or oven sale (s, Wivch would A0 Cya ay iy b e S A ki
QA M aner gy 30 Mot UpT Winh would ool down the tastes!!

Acta and s frionds wore laming about insulstoes and conductses Bk ioriosead 58 ol Sy 3 g 1 W Ly ) ! il
sChool They ol agree that metil, & conducion will hoat up MO Guicidy than
coramic, an isuiaior, Thiry have diferent I9eas sbout how the materiols will A glass dish woukd require morce enesgy (1o heat up because R has
cool. This is what each friend sakt a higher specific heat, The metal pan would cool down the fastest
because it has a low specific hoat < o e o el "

Adita: | think the ceramic will cool quicker than the metal 0¥ (Al A e ) e 0 el
[ Niabk | think the metal wifl cool quicker Shan the ceramic Mo Jly g g [l A gii ) a o g gy
lrene: | think they will Doth cool at the same rate. ‘. 1 £ A .

N p ol gl gle gl 3
Rafv | think conductors and insulators havve Nothing 10 0o with how a ghéJ“i &ﬂ&ﬂd A ,{h ),#_ 5
material cools, just how a material heats up. Laldadce gil A,
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specific Readt n the smount of the thermal energy required o inoe s the temperature
of 1 kg of & matedal by 1°C
At g g B e 3 s Bl 1 el B R B Bl 5350 a0
. Ay
Spacic haat capacEas of commaom afariaks
; e wm
P
] = e High S.H: needs lots of energy to heat up
| R
—-———— “r” i II Low 5. H: needs less energy to heat up.
g e o 0 H N l
fm-’fﬂjﬁ'*-r"_,i"‘.""-l" .-l""..l"'ﬂf.-""".nl""
e e o

Pl i gy 3 4 3 s e By i 6 L] (A ke
Dl g (ol B AE g 3y 3 s otleln T i ) gl 1
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. The specific heat of ar & 1.0 Jg-K and the specific heat of coppes B

Q4 JigekK Wheh stabiengnt S il Pow adh madterial woild afiect the

arnount of hevmal energy rarsfemed?

B Coppear 1rarmilieds thanmal @ gy e quicke
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\page 103, 111, 112, 113,116

Four Wty notced 5 e Dudde 0N he Sdewa when ey waked %0
WO 8 e MOening When ey walind home, 1he pudie win 0ore They
WONGEYEd Wil FapOend Y the maled INAE iy N I PUOce

Desd | vrh e Wty S0ed F20 N Drciny

Teadt | ek e wilier ward L0 0 e Clouds

ITVATewiiy T o W

) Worme ey e

Cace T 0ot yOu mOut agree with, Lapiain why you agree with
Lat A L.
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k',' On the figure bolow, madel the process that Changes guid water 1

10 wley vapor. Labat the transior of energy thy MMOW
Vs DIOCess
AN

i 2
J 5)4,.’ A

ddlagramliquld | 7
Svaporating and becomigg

: ' ;\'; duﬂng(hbg« e

W : - .-" M,’OWMW,QWS_”JJ&‘.‘M.'
— M a 38 LU A ey A gl RS
el S5 5y candl LS

HOw Coes energy from the Sun drive the Cycing of matie?
Thermal energy from the Sun causes liquid water on or near Earth’s

surface 10 evaporate and become water vapor.
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The mokecules move and wbrate so quickly that they escape into the

amosphere as mokecules of water vagor

B s e aad 4 ) e Al el die & all el D ALY G4 )l ad
Jo Jlpt eyl pnilil

Heat from the sun, of themal enengy Causes the evaporanon prodess,

About 90 percent of water in the atmosghere is produced by evaporation
from water bodses, while the other 10 percent comes from:

L L0 A S S e i QD % 0

o ranspiration from plants == Al
o celiular respiration of orgasiam 4l le
+ water stored in organism | Al SLAD Sl b Al L

Dunng the process of transplration, water
molecules i the plant tissues are removed
from the aerial parts of the plarts.
O A sed A A G J D Wl g gh I
IR e
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Evaporation: s e

Evaporation happens when 3 liguid -
substance becomes & gas - e

When water is heated | absorbs
thermal energy ] . it evaporates,

mmmm

Organism also release water vapor to the atmosphere when they
breathe out, This is called cellular respiration, organtsms combine
cuygen with foodstuff molecules then as waste products, carbon dioxide
and water,
sdhiadl 3 alall s o i S ol gy ki Gl wLH oLl iy el gl ZALAS
Ll AT Sl KR e el g A el R i) e

water $10red i the tissuwes of ofganisms relested Back to emsrosmant
when organism die and decompese
Nl g g 2mp s m SR g iy ) oL
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COLLECT EVIDENCE

Why do clouds and other bodies of waler “disappear?”
|

Somme wader evaporaies belore precipitation. |

COLLECT EVIDENCE

How else does waler enter the atmosphere?

About 80 percent of water in the atmosphere is produced by

evaporation from water bodies, while the other 10 percent
comes from transpiration from plants. There is always water in

the atmosphera

Hiowe wiater evaporate [reappsar)

D, water beads on outside of cup filled with cold waler.
[ et et s el e 0 B e
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Condensation is the opposite of evaporation,
It is the process where water vapor in the

atmosphere is changed back into liquid
water. As water vapor moves to the upper o o
atmosphere, it begins to cool off. Clouds b p W

form when the rising air and water vapor cool DT "
off and clump together. It takes millions of water vapor molecules to
form a droplet of water that weighs enough to fall to the ground.

3 LD Bad Y & 4 s Jgad e KD

.;.‘\

B

KN

o e

Crystallization is the process by which a
substance becomes a crystalline solid, sort
of like freezing.

N i Ghe A (200 Sk S ) L9
3y 0 33y e Alead At N LD
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&7 i ——__

- Condensing Water Vapour

e,

i iy e o
v v
(s
ieatiaal =tnabethaiainain v AN
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TR DRSNS, T e

T e Mg e Anainl Pe b e P e e e
- et e S fw VA s TP maer e Aty
. e -

COLLECT EVIDENCE
How do clouds form?

C. Angwors may vary. Samplo answor: When water vapor in
the aimosphere cools, it 10ses tharmal endrgy and condenses
nto liquid watar In a process Called condensation

o A ) S e e ) ol B EE 25 W el A G 3 s A Gl ST
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Shotch Cronte a COnCRpt shatch 1hatl modeds how waler Cychos Into and
eough the Mmosphere To CoNtruct & conCopt skotch, bagn by istng
e processes and elstioraships you want 1o descrie Then, raw your
shaich and write Compiete somiences desaang the sheich. Inciude
Oeh 100 Ihe ey Tt Grives witler Cyeing, The state $hat water i In
M each WD (solid, daud o gasl and the ransier of thermal energy Be
vative’
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3. Whch statement Dast Cescrites the Yansier of enorgy In the Dhoo above?

A When woter changes s2ae rom 8 bguid 10 a solid, theemal anerGy
" abnorbed

8 When water changes state fram a s0id to a hquid. thormal enorgy
5 Absorbed.

C  When water Changes state from a hquid 10 8 sold, theemal energy
n e ased

. When water changes stale from o 3oid 10 a hiquid, thermal enesgy
o releasod

69 https://wa.me/201033934353 Miss Hoda Ahmed



https://wa.me/201033934353
https://t.me/scienceg6_alminhaj

https://t.me/sciencegb alminhaj

Cudad) ciiall A gana Ja

T ——

SOl el il B O Terd (PO ekt D] LoDk wedileed B [Nee ST
ko & clans progect Mo BS-gan Dy g 3 tol walineg paus Bag e il o

walor AMor weakng the Bag, Pa Laped B B0 a ey windos Afler a e
hourts, veller Debtid Shoryg Be ke of e Dag
4. Whech procrs e aee repeesenied by Joeges mockel "

A T aripes b e s ahae

B comoiena it ancl oy klabratenn

T reupirabion and eweapcr abion

.mmmw
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How glaciers are formed ?

* Glaciers form when snow accumulates for years in one place,
becoming compressed under its own weight into dense ice.

* Glaciers are constantly moving under their own weight and under
the force of gravity.
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Jane was drinicng 6 gass of wirter. She askod her father whend Ihe waler
came Som. Her father saxd 4 wins groundwiber that was pumped up by thes
wol Jane wondered what the water locked lhe underground. Tha 5 what
het famdy sa

Mom: | ok 2 looka Bhe & huge ocean underground

6 § ek & ocks Bhe & wmall laive underground.

| hank R soeps inlo ittie holes o spaces Detweoen the 0l and the
rOCks

Annke: | ok & locks Be & long, underground lube fled with water

Philllp: | thank & ook Mot an undeground vOICANO with water spurting out
of the 109,

Which pornon do you agreo with the mast? Explan your ideans about
Grouncwater
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ENCOUNTER | How might a single drop of water
THE PHENOMENON 1 travel from a cloud to a stream to

an aquifer?| wer tals 1o Ear's surface s precipitasion in the form of
i, 3Now, sieet. of hadl. The water can onter the ocean o
othes bodses of water, Of Seep IMO t™The ground 1O DeCome
grounchwider .

COLLECT EVIDENCE

Why does wator on Earth’s surface flow and where 00es it go?

o grovity pulls water
gownhil on Eartih's surface In streams and akso down imo the
ground as groundwater. Wartar Sows into and out of streams
vl precetation end grouncwater Sow Evertualy o enters
he oCoan.
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1. Owganize Create a graphec organiper thal ibusirates the role of gravity n
i widdid Mowving on Earth, Inchude ot leadt four pLACES. wigdd walot
i onkd and 1he state thal water fon o each niber woir,

Girawily
{force pullng things down
0 aarth
Precipitabon: ] — R
Rair, kol sleat or anow e A
|aﬂumn:m:nmm Tree., Cefanty Blkcras willinn 5
prandty Ml Ol S, o SI0CEG 11 Ch)
GEOArTS._ rivisis, Glachr. o
LU
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?
On Earth's surface, gravity moves water from
higher to lower areas.

The water can enter rivers and streams, and
eventually reaches lakes or oceans.

- ——— -

But most water remains in certain storage areas
for relatively long periods of time.

A storage area is called a reservoir.

Reservoirs can be gceans, lakes, glaciers and ice
caps, and groundwater.
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- WHERE IS
WATER STORED? ¥

Gravity acts on precipitation,
causing water on and below
Earth's surface to continuously
flow downhill toward the
ocean Although water is

constantly ghthe = -

>

-—
-
-

e &

sty & =

o,
S S g

areas IS g,":T:alJ.&.%.LL da

Reservoir can be oceans, lakes,
glaciers and ice caps, and
ground Water
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THAZE -DIMENSIONAL THINKING

SOt mGt Now.

A Draw arrows on the Noure Bolow 1o meodiel Dow your Tk

I What Focoo causen Groundwator to Sow?T

-

2. PBead the ficst pacagraph) O e FOlowing Page o PeVIRe Yoo
MW A% NeodeO.

L T

Precipitation

® Once the walar vapor condanses o
cystalizes it will form o cloud.

The £ typos of peocipitation are: ram,. hal, steet
and snow

e Enecgy from the sun causes water on Earth's
SUrace 10 SvBDOIBLE INLO the Mmosphere.

* Tho tempoersture in ths stmosphare &s lower
SO K CaUSEes The Water vaeos 10 condense.

* The Liguid that 1ais is called precipilation,
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Four tends are ot the Doach Om a surmy day They notice that the send
O Wattmed THan The OCaan wisler Thery wonderdd wity The Setwr alures
Of INELe Litaces O ler od Oven INOUN INCY We DO%ET W) T Lame
Mot of unbkg

— -

d warTTes : e OCed DECMse waley
FOPUTeA MORd N ey O be Medded

N more Sacied 1O cold suriates than Bad seisces

Mas 1 ek e od warms (anler Tuan T OCeas D ause walier 15 Chaa
SNE St CAaN Padd MY ough 1T Mmoce oesly the the el
Talks 1 ek the land worms tosler ThAN T DCRAN DOCIGE Walor SOpeh

O Bies Avwivy Ao Dwe WOre
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The big idea is that land and water absorb and release
energy from the Sun atl different rates. Walter absorbs and

releases thermal energy more slowly than land because walter
has a higher specific heat That means ocean water requires

more thermal energy 1o raise its temperature than land

- Ly Shadh [ A A gl e Al O [yl A B AR 2 ey sl

oo AL 1B ) i ind Aebida e g W LG g e g i i
Al whs o iy e a0 G kD g S R ey S
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ENCOUNTER [ What effect does the Sun have on
THE PHENOMENON | water?

- = o
J'II—I‘ Rk N

the Sun’s energy warms different parts of Earth.

| THRLE CIMENSIONEL THINKING
L __.' Pellrinls e B il B0 FEPAIEEE Ayl Sl B SR SO Has ded

‘ a demaoradrabon model enengy ransler between the Sun s Ear by

Fupport your reasoning with & neal-ife example

Enargy from the sun is transfermed (o Earth
Differgnt areas of Eanh recernve different amounts of this endgrgy.
Some aneas receive more and others less,

Ther Sun iS5 able 10 transier enough eénangy 10 Mall $Now and G on Earth's
Surface.
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——

Y You pt evestiQrted Pow Thermad evergy Momn e a0 waler
CRECe TN APt NDw Al W nde 208 #Sa )
OO 1D JrediCt Fom Wl water and A Wil start g
reeme Termal ereegy 0 e ARG MITeron

L Sp0one you 90 50 T BOach I T mOmeng of & Ty SVer
day Leglam T (e 5t oM™ Parmad cov 1y A sbndrbed by Mo
wler sand and e Qureg e Gy

| Sample answer: The sand will absorb thermal energy at a faster
'vmmmm.rneaummwwmm

lwu.wmomwwmmem.

2. Caglain why e Sow of srurgy Detween v a0d and 8 Frent
0 L St eeT B 00 Wit Bt DT Oegy 1 AOUGr S

om dey %o ngre

Sample answer: Water has a higher specific heat than land. Air

has a lower specific heat compared to land and water. Therefore,

energy is absorbed at a faster rate between land and air than
between water and air. Land and water highly influence the

temperature of air.
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s (Pl e dasgs Wl wad Y g B Sl Bl 1 by cladl

. o =i f - - L« - @ =gy | = - 1 L
-_.l:"‘—'-.::l”' L 2yl [l demathis sl g il willes Iqﬂ.fli.'il __u:._:_l y l_,_"-.-\.l:

__.:--._..I ela 'pa _Efu '-_|:"|_ _.:-__-.'l i e _:L'-..Il_:|:1.|| |,|.5-I-"I T tall ___-_"-n_'l.'il

3. AS e Sun DEgS 10 300, DO I eTiact Of e e At winch

I ok, walter, ond s will COOd

Sample answer: The sand will release thermal energy at a faster
rote than the water, The air above the land will release thermal

energy at a faster rate than the ar above the water
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il © OO NSSOMAL TH MOUNG
Fow C o 30 rete 1har ' erer gy B =onl Poul alsrpcrD P or ™o
OrerDy Mowewe vome nataw wriaces o Carth ang o ™a

Mool ere ey wor @ Pt e ey et ot L s LR

R .

Par o w Ay by St e awwe s ol PP st boon g 3o Ce i
Sam < ANSAT T he snow peaked mountain toos have a hiagh
-

SO0 COMDAred 10 the darkor Mountan rocks. This i1s becouse

SIS Are MO roTieCive Thanm oty OO
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Diagram Create a visual 10 show how energy 15 ransferred from the Sun o
Earth and the atmosphere. Include how features on Earth’s surface affect
this transfer of enorgy.
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L

low pressure.
v The air over the waler sinks. This creates an area of high pressure because it is

eooler,
v The differences i pressure over the warm land and the cooler walter resulls in 8

sea breeze--a ool wind that blows from the sea onto the land.

¥ Al night, the opposite occurs.
¥ The land cocls more quickly than the walter.

v As a result, an area of lower pressure forms over the warmer water.
v Inaland breeze, cool air over the land moves toward lower pressure
water
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There are two types of local winds

There are two types of local winds are:-
1- sea breezes:-

2- land breezes:-

Which are caused by the difference in
Heating and cooling between land

And sea

Sea Breeze :- Occur during the day when the land heats up faster than the
sea. The warmer air over the land rises, and cooler air from the sea moves
in to replace it, creating a wind from the sea to land.

Land Breeze :- Happens at night. The land cools down faster than the sea,
causing cooler, denser air to flow from the land out to the sea.

SEA BREEZE
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Warm land

During the day, coot ocean ] Alr warmed over land
ol Moves toward lowes ceales an aea of
pressute over land low pressure.

69 https://wa.me/201033934353
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2. Predict whether a sea breeze could occur at night. Explain.

Answer: A sea breese could oply opeur ot pight of the
land stayved warmer than the water.
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v%y do ocean currents flow in certain directions?
~

Influencing Factors
v Landmasses defiect the flow of ocaan curents.

v They help create large circular systems of ocean
cutrents called gyres.

v However, the deection of current movement in a
gyre is differert [n each hemisphere

Do the gyres In diferent hemispheres mowve In
the same direction?
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1. In what direction de gyres fow In the Northem Hemisphere? What

about| ;1 the Southern Hemisphera? Why do you think this pattern
0ceurs’

Answer: Gyres in the Northern Hemisphere circle clockwise and gyres in the

Southem Hemisphere crcle counterclockwise. This pattern results in the
Coriolis effect.

Why are the major warm-water currents on the western boundaries of
oceans and the major cold-water currents on the eastern boundaries of
|oceans? What explains this pattern?

Answer: Because of the Conalis effect, water flowing from the equator toward the
poles are on the western boundanes of oceans, and water flowing from polar
regions toward the equator are on the eastern boundanes of oceans.
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\3. What energy ultimately drives convection in the oceans?

Answer: Solar energy drives convection in the oceans.

What is the Great Ocean Conveyor Belt and what does it affect?

It is a model that explains how ocean currents circulate thermal energy around Earth affecting
weather and climate.
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Global Conveyor Belt

Surface currents, upwelling, and density currents

combine to form the Great Ocean Conveyer Belt,
Variations in temperature and salinity drive this global

pattern of interconnected ocean currents.
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to the right in the Northern Hemisphere and to the left in

Southern Hemisphere a phenomenon is known as the Coriolis
effect.

It is the Coriolis effect that produces the curving patterns of
circulating wind.

* Ailris being carried around Earth by rotation.
« The surface has a greater velocity near the equator than

at the poles because it has to travel a greater distance in
24 hours.
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The Coriolis effect is not only the factor that influences the motion of wind.
Landmasses also affect the speed and direction of wind systems.

For example, the westerlies in the Southern Hemisphere are locally very strong.
Because this systems is mostly over the oceans and has few continents to disrupt the wind.

v" Types of ocean currents include
density currents and surface currents.
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Density Currents

causes water to become more dense.
Water that is denser will sink.
This helps create currents of water deep in the ocean as water flows from areas of

high density to low density.
A density current

Surface Currents

v" Ocean currents flow at different depths in the ocean.
v Density currents carry water from the surface to deeper parts of
the ocean.

Upwelling

As surface current move towards poles, they cool and sink.
Cold, dense water is brought back up by upwelling.

Upwelling is the vertical movement of water toward the ocean'’s
surface.
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