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Concept 1
The Cell as a System

_esson 1 - ggo

Activity 1 Can You Explain

What is the cell ? r
a1l The cell
It is the main building unit of the living organism's body that carries out (d0) its
own vital activities

Lnaily 4 gaal) gty o 685 ) sl S a8 Al el B0a 5 8

Cells are found only in the bodies of living organisms and they are not
found in non-living things

Aall e Lt 8 aa 5 Y dall il a8 Jadd 52 g s LDIA)

Cells are tiny particles that cannot be seen by naked
eye, but we need a special device called

"microscope” to see cells and their structures
é\ch&bﬁjod)ﬂ\uﬂh@})uSMYc‘)Mubﬁus oJLﬂ: L\)\AJ\
L s WAL Ay )1 " el ey ald Jlea

Activity 2 Building unit of Living Orqanlsms A b
Put (\) or (x) maa /8-
1-Microscopes are used to see the structure of cells ( )
2-Living organisms and non-living things are made up of cells ( )
What is the common thing between plants and animals
Cells as Building unit blockseu s s
As a brick is the building unit of a wall or a building, the cell is the main

building unit of life, structure and function of all I|V|ng organlsms on Earth
sl sas 5 o A (8 el g jlaall cliysan g o oghall o ey MRRSTTS SRR TR s
DY e dal) b)) paead didds gl 5 Al 5 sLall dauesi ) o et
Living organisms are different in shape and ;< s
structure, but all of them are similar in that * %" 2=

Animal ¢ Ils Plant cells

. the animal cells differ from plant cells in shape and structure
@4.\.1\.\.\]\ h)aj\u:;ul\a.u&u\‘y;j\ LA u\t_\aawiyw\.ym\.g_\ﬂ} ‘M\}d&uﬁ\‘fqﬂ\ LK Calids
sl
Cells are the structural functional, and biological units of all living beings
) S waend A sl gl 5 A€ )5 s gl s ) s LA
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Size of the Cell
The unaided human eye can see objects that are about 0.1 millimeters

(mm) long

ale0.1 (M on Ll sha alyy il aluaa) A3 ) 83 ol & il cpuall oSy
Most cells are very small Some cells are very large

Examples

Common plant or animal cells An unfertilized bird eqgqg
They are between 0.005 and 0.1 mm long. It contains only one egg cell
Bacteria They are usually smaller than 0.005 Pl e iRt 8 b
e 0,15 0.005 o Ll sh 7 5) s ALl Al ) i Al LAY
20 5 005 e sl 0155 La Bl L S
You will need a microscope to see them
peis ) e () pliad o g

Bacteria
Characteristics of cells The similarities and differences between cells
All cells have a cellmembrane Not all cells have a cell wall
Cell

membrane

. Animal cell doesn’t Plant cell has
Animal cell have a cell wall a cell wall
Not all cells have a nucleus The cells of one living organism are not identical
T Nucleus v/ y
: %\«f@b@
{ ) XD,
A\ - = . \
N / 7 ]va{(/f‘
Animal cell has Animal cell doesn’t Human:muscle:cali Biurman Boneesil

a nucleus have a nucleus
.L.A;\ QM\ A EEIVEY :\:\;J\ S Caial JYEN Al Oe Lé:’j) < 3 y} \3.; 3 .~~ LJM\ i

Unicellular organisms Multicellular organisms
Al s g il LA 3aarte chlasl<)

Consist of many cells
LA 32 (e () 585

Bacterial and Fungi Plant, human and animal
i pladll 5 U iS4 1l O sall s a5 bl 1 Jlie
Forms > 4 Form = i A0 -
@ — @@ — =5
One cell Two cells Many cells
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During the growth of a
g g & A‘,.‘:Lﬁp_}' -

living organism, the new e .o
cells are formed from

cells that were already L ot

.existed in its body Human body cells Bacteria
A (8 ol 525 50 LIS (o Bannll DA (585 ¢l (S s ol %

Activity 3 Cell Needs usi cistam 3 mia 2 cials a Cel

Water in membrane

What are the needs of the cell?
A-The cell needs energy to carry out all its own life

activities to survive and get rid of waste materials
Ol (ya (aldidll 5 el dal e L Lalal) Al Adil) speny alall 48U ) 4080 2 liss |

B-The cell needs some materials such as s s sall (e 22 zlias
1-Food (nutrients) and oxygen to get energy
Al e Jgeanll pansSY) 5 (daad) o sall) o132 -] ' Watsiail
2-Water to stay alive s as e et el
How does the cell get its need of water
Celdl e Ldiala e dulal) Jiasyas
Water enters the cell through a membrane that surrounds
the cell known as "the cell membrane"

.But, if there is much water enters the cell, it will swell until it bursts -
M el s Co e BRI iy s LiE e AR ) Ll JRy

o i R Ll Gl 153 el Jaa 1Y (ST -

So the cell membrane allows water to go outside the cell to keep the
water balance on both sides of the cell membrane (i.e. inside and outside

.the cell)

(e Bl Jah ) ddall slie ol e oWl o)) 55 e Blallddall > s ) = 5 400 elall rasy 40800 clie ol 13
What happens ife...1s casy i

There is much water enter the cellaay i s gas s s cis

The cell will swell until it bursts_ s Lis 4020 zé.,

The cells of one living organism are not identical

Human muscle cell e/ - Human bone cell e
4 Abme 44 T 4y Apalie A8 -

,%
muscle cell
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FONN| Laliza 4K Laliza

building unit el 3as Multicellular LAY saaxia

Building unit blocks | ¢lusas Unicellular Al 3aa

Cells L) unfertilized bird egg | 4vass e Aay

Consist of G G sSE microscope s

naked eyes 33 yaall Cpall living organisms daal)l cwlkl)

structure (2 )l non-living things |4l e cLaY)

function dals ) Bacterial L sl

During Nk Fungi il yhadl)

growth gal muscle cell dliae 48

cell membrane i) cLie bone cell dpadac 418

allows - Cell Needs Lol cilalial

balance O 8 inside Jala

survive 3Ll outside DY

get rid e oalddll activities Ll

waste Cladl) energy )

swell -y bursts PrXi

Food (nutrients) dsaal) o) 5l <1200 waste materials daal JAY) 3 sall
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EXercises on Lesson one
1- Choose the correct answer:

1. The smallest tiny structures that build up all living organism's bodies are

a. systems  b. cells C. organs d. bricks

2-We canseethecellof ................... without using a microscope

a. bacteria  b.plant  c.human  d. bird's egg

3-The is responsible........... for the entry and exit of water into and out of the cell

a. cell membrane b. muscle cell  c. nucleus d. bone cell
4- The number of cells which build up a baby's body is the number of cells
which build up his father's body.

a. more than  b. less than c.equalto  d. double

5-The structure which is present in plant cell and not in animal cell is

a cell membrane only b. cell wall only

c. cell membrane and nucleus d. cell wall and nucleus

6-The cell needs............. to get its needed energy and to stay alive

a. oxygen only b. water only

c. food and water only d. food, oxygen and water

7-Growth of a living organism is resulted from increasing the in......... of cells
its body

a. length b. size C. number d. mass

8-The bodyof.............. 1s composed of one cell only

a. human b. bacteria c. bigtree  d. an elephant

9-All the following living organisms bodies are build up of many cells except
a. human b. fish c. plant d. bacteria

2-Put (V) or (X)

1- We can see the cells of all living organisms with the naked eye ()

2. All living organisms are similar in that they are made up of one cell only ( )
3 The new cells are formed from other cells existed in the body of a living organism ()
4-All animal cells have a nucleus ().

5-The cells that are present in different living organisms are not similar( )
6-Growth of living organisms depends on increasing the number of cells in Iving
organism's body( )

7- The cell get its energy from nutrientsonly ( )

8-The cell membrane allow water to go inside and outside the cell ( )

9-Cell is the building unit of both living organisms and non-living things( )
10-The cells that build up a fish body are similar to that of onion plant( )

3-Complete the following sentences using the words below (bird's egg -
bacteria - cell membrane - cell wall-energy)

1-All cells of living organisms bodies have ........ but plant cells only have ......

2-The cell needs........ to carry out its own life activities

3-Some cells may be too large like...........

4-The length of some cells may be less than 0.005 mm like...........

SCIENCE = 5 m=Science 6" prim
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4-Write the scientific term
1. The main building unit of the living organisms body that can do all vital processes

2-The component of cell that allows water to enter and exitthecell (.......................... )

3-A device that is used to see the structure of living organismscells (.......................... )
4-Living organisms which contain cell wall in the structure of their cells and most of them have
agreencolor (.................... )

5-Complete the following sentences

1-Some cells may be large enough to see with our naked eye such as.......

2-Plantcellhas.................... which is not found in animal cell
3- Human body cells need food and oxygen to get........... which is needed to do all vital
processes

4-Your body grows up due to the increase in number of your body.........
5-All cells allow water to go inside and outside them through ..............
6-To see the structure of bacteria, we needtouse....................

6-Give reasons for
1. The cell needs energy

/-What happens if.............. ?

1-There is much water enters the cell

8-Look at the opposite fiqure, then answer

1-This deviceiscalled..................

2-1f the examined cell has a cell wall it may be a cell of

a. leaf Db. lion's body. c¢. Human body d. mouse body
3-This device must be used to see the structure of all the following

cells except
a. plant cells b. human body cells

c. unfertilized bird's egg d. bacteria cells
9- Look at the opposite figure, which show the
structure of different cells, then complete the
sentences below

1-The cell wall is found in cell number ..............

Cell 2)

only (Animal cell) (Plant cell)
2-By examining a part of your skin under microscope you can see the same
structure of the cell number...............

SCIENCE = ¢ a=Science 6" prim
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_esson 2
Activity 5 Brief History of the Cell

QLA G 50 g )5 5 Bl

The scientist: Robert HOOKE i s, -l

In 1665 (17" century) he used the newly invented
microscope to observe some too small things to be - =
seen by the naked eye S (16

83 )l Ly oS Y A s 5 il eV ey Alaadlal s o idd) jeaall a0l (1665 ale b -

he named each of these tiny particles the cell

A anl 3 el iy jadl oda (e Bas) s JS e 3l

He was the first person to use the word "cell

LA edalS aasiinl e sl OIS

The importance of MICrOSCOPES st il

, the modern microscopes help scientists to discover more information about the cell and
they exchange these information between each other, such as
Lash e sbaall 538 Jaliiy () s sy 5 dlal] J sa e sbaall (pa  jad) CaliiS) e elalall @aad) jalaall Ciae L Plant cell
Jl‘*’” . . . Nucleus

The nucleus that is found inside many
LOAT e daadl J202 32 e gall 3 63l
The different parts of the cell and their functions
Leditla ¢ g Aaliaall 2alal) o) 3al

The cell is the building unit of living organisms bodies
Lal) sl alual ol 3aa 5 4 4404

The body of some simple living organisms consists of one cell only
Ao Baa) 5 AalA (e Aasl) Apald) LI any aa 0 5S

The body of living organisms that contains complex systems consists of many
different cells
ARl LAY e el e S Baee B gl e (s gy (s dpad) IS aa

Check your understanding

Complete the following sentences using the words below »
(Robert Hooke - exchange information - modern microscope)

1-Scientists can................ of their researches between each other
2-The first scientist who discovered the cell was....................
3-Different parts of the cell and their functions can be observed using the...........
Give reasons for bl Jie

1-Scientists have developed microscopes

To be able to look at small things in more details

il alia ¢LadY) ool A5 5l o Sy Soall 3 sl g oy elalall H6 |

What happens if ¢

The microscope wasn't invented -

Scientists would not be able to discover the cell and its structure
LewsS i 5 A2l CLEIS) (o s lalal) ¢Sy () enal) £ 380 2%l o) Canay 13 €
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Activity6
Using a Microscope to View Cells
Importance it magnifies cells that can't be seen by the unaided eye

Structure of Microscope
[ Eyepiece

Coarse

Tube —— w* focus
Fine
P focus

Objective lenses —,

Stage — e Arm
Stage clip
Mirror _®
(lNluminator)
Base =
Experiment prepare a slide of onlon cell
Tools : Coverslub
N \\ s e
€
b \'\\ \‘n
| Ghss sli de\
. Glass shde
Forceps Dropper
Steps Hneh i i and coverslip

1-Use the forceps to separate the thin , -
membrane of one of the onion pieces. ;

2-Put the thin membrane of an onion in

the center of a glass slide
dala ) dag pi dany Al 5 ) cLaall aa

3-Add drops of distilled water on the
thin membrane using dropper
3 Uadl) alasiinly (380 eliaall o kil elall (e <l ylad Caual

4-cover the slide by the coverslip
Aliny 48 g8 clazl) aia o

\/
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Using the compound microscope to examing the s m gass o ar e s
slide

P StepsSei s

1-Put the slide on the stage and fix it with the
stage clip

ol ladiay Lty o 5 = jesal) o dng ylll pa ]

Choose the suitable objective lens and look
through the eyepiece

LA el s danliall 4audl) duaall jial | 2
3-Rotate the large focus and the fine focus to
see a clear image for the sample on the slide
Gl e Aigal Al 58 3em B350 AN S 5015 S S 5
4-Replace the slide of plant cells with a prepared slide of animal cells
SENEEPN LI ENLIEE RN ENGE R

» Observations

The shape of the plant cells differs from that of the animal cells
gl LAY JS3 e Al LA g8 Calig,

(A8LLl) Aniie Al Ausall AlaATls Ao 5l Gand tic (5 s ALl Aulle L) Bussal o1kl Aa 2l and die
ia oy WA (55 o ] aaay LA

» Conclusions
1-Microscope helps us to see and examine tiny things accurately
2-The bodies of living organisms (plants or animals) are made up
called "cells"
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PN laline PO laliee

low power adlall Amsdie | Multicellular LA 3a0eie

small size fea aa Unicellular Adall s

importance el microscopes LAl

Rotate B nucleus 3) 53l

drops Gl ya distilled water il Ll

thin A dropper 5 _Uadl

objective lens Al 4wl | coarse (A

fine focus Gadall S il prepared 3 el

slide Aay il Replace Jlasial

examine pand accurately 48

cover he coverslip ¢ Uaz)
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Exercises on Lesson 2
1- Choose the correct answer:

1. Microscopes help scientists to discover that ........ 1S the building unit of living
organisms bodies
a. brick b. cell c. the Sun d. energy
2. The body of simple living organisms as bacteria consists of
aone cell only. b. different cells c. many cells.  d. ten cells only
3. You can see the cells of all the following under microscope, except
a. onion. b. human skin. c. leaf d. stone
4. All the following are from parts of microscope, except
a. eyepiece. b. stage. c. coverslip d. mirror
5. When you examine a piece of onion under microscope using the low power objective
lens, you will see the cells of onionin ............. size
a. Small b. medium c.big d. very big
6. The modem microscope help scientists to discover all the following information about
the cell, except that
a. the cell is the building unit of living organisms bodies.
b. some simple living organisms consists of one cell only.
c. living organisms that contain complex systems consists of many cell
d. all living cells have the same parts which have the same function

2-Put (\) or (x)

1. Robert Hooke used his microscope to observe cells of some samples of plant parts. ( )
2. The body of a living organism that contains complex systems, consists of one cell
only(")

3 All objective lenses of microscope have the same focusing power( )

4. The modern microscopes help scientists to discover more information about the cell (
)

5. We can see the examined sample in bigger size when using the high power objective
lens ()

6. The function of coarse focus and fine focus is making the image of

sample very clear under microscope. ( )

3-Complete the following sentences using the words below
(low power-objective lenses-the cell-small-living organisms)
1. Robert Hooke named the tiny particles that he saw under his microscope

2. The cell is the building unit of............... bodies
3. Different focusing power of............. allow us to see the components of cells
4. You can see cells of an examined samplein ............ by using the size objective lens of

the microscope

SCIENCE = i1 am=Science 6" prim
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4 Give reasons for:
1. Scientists tend to use microscopes in their researches

2. We must rotate the coarse focus and fine focus during examining a sample under
microscope

.........................................................................................................................

5-What happens if
1 Scientists was not invented the microscopes

.........................................................................................................................

6 Look at the opposite figures, then answer the

following questions:
1. The opposite figures represent ...........
which are the building unit of a plant.

2. Which figure indicates that we use the low
power objective lens of a microscope?
(Give a reason for your answer).

.........................................................

....................................................................................................

Figure (2)
3. Which figure indicates that we use the high-power objective lens of a microscope?

(Give a reason fOr YOUT QNSWEL).......eeeeeeeeeeeeeeeeeeeeeeeeeeeee e e eeeeaaa s
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Activity 7 The parts of a Cell

Adal) o) 3al 7 Ll
Living organisms are classified according to the number of cells into

Unlcellular organisms Multlcellular organisms
‘*JAJ\ aJ.\;J t_nLu\.S Ls)\;j\ 3= ta s_aL\.ﬂSl\

made up of one cell made up of more than one cell
bhb‘\-\huﬂw& Ala (e SiS) (e o oS5
Example Bacterial and Fungi Example Plant, human and animal
g il 5 LS ;e O sially gl s il ;Ui
The number of cells in living organisms varies, as follow
Similar | form Ti form 0 form cvstom form
Cells —— Tissues rgans “y —
& ¢ 7

Levels of Biological Organization
The structure of most multicellular organisms is organized into five levels

Cells The human body contains Tissues Each tissue is often
different shapes of animal cells composed of a group of similar
cells that do the same function
Examples : Form Examples :
/ \\lﬂ Izw AL R IOTR
" 7L 9... 1j' ‘
f \Z\K{ & ao
RuScia ol Bohe el Muscle tissue Bone tl's’s;e A
. Form
Systems Each system is composed -
of a group of different organs to do Organs Each organ is composed
a certain function of a group of different tissues to
' do its own function
Examples : {
i Form Examples :
40 5 1
RG;SyF;itf:rtrC" B Dsi?,:tséir\r,‘e Heart Stomach

- /4
Form g E%\'

whole body The human body is composed of a group of different systems. -
The human body contains about 40 trillion cells (40 trillion = 40,000,000,000,000)

.(40,000,000,000,000 = ¢35 5 40) 413 (152l 5 40 Asa o Gl pin (5 giay AdlIRA 8 34aY) (e Ao gara (o GladY) peun ¢ 9Sh 14IS auial) !
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The Functions of Cell Parts
Most of animal cells and plant cells are composed of some main parts

Cell
Cell membrane (Plasma membrane) | membrane
It surrounds the cell from outside

.(especially the animal cell)

Cytoplasm

Cytoplasm
It is a gelatinous liquid (thick

liquid) which is found inside the
cell

Nucleus

It is often located at the center of Nucleus?
.the cell Animal cell

Organelles

.They are different tiny structures inside the cell

..Each type of organelles has a special function Chioroplasts
Notes

1-The plant cell is surrounded by a cell wall from outside (&
ZOAN (e (s sl lans Aalae Al 242 (c

2-The cell wall is made up of a substance called cellulose \S&e=s

Dbl anizale e Al Hlas ¢ S Plant cell

A special type of plant cell has the ability to make the photosynthesis process

as it contains special organelles called Chloroplasts
et Aald Claae e (5 siag Sua gl el dlas o) ja) o 3l 4pal 480l LA (e ala ¢ 533
o) pmdl) culagiudul)

.Give reason for The cell works as a living system
Because it consists of many organelles that work together to perform a
specific function

3axae Adids 5 o1aY e Jerd ) Clpaandl (e el (e (5S35 LY | o aliS Jand 41800 1 G Jac |
Complete the following sentences using the words below
(cellulose - cytoplasm - similar cells)
1-The thick liquid inside the cell is called
2- A group of....... forms a tissue
3-The cell wall is made up of a substance called............

SCIENCE = 14 immScience 6" prim
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Activity 8 The Functions of Cell

Although multicellular organisms are made up of many cells that differ in -
shape and structure, most cells have some common characteristics, where
most cells contain

Cell membrane - Cytoplasm -Mitochondria -Nucleus

- Endoplasmic reticulum - Golgi apparatus

Cell wall \ = Vacuoles
@ , =

| Sap vacuole |

Animal cell
Plant cell

Mitochondria

In this activity, we are going to study the function of the common parts of

most cells as iollows
Sl sl e AN alaeal A< yidal) of ) Adda g g a5 Ca g TSl 138 b
Cell membrane It is the outer lining of the cell
Al das Hlad) daladl) e A0A0 plie
Functions- . »
1-1t protects the cellisy
2- It controls the substances that can enter or leave the cell through the
"selective permeability" feature
i LAY A" Epald A e AN G g 585 o JR5 0 (S A 3l B S
Seleciive permeability featureé means that the cell membrane allows some
substances to pass through it into the cell, while it prevents some other

.substances from entering the cell
3 sal (ymamy aiay Ly Al J0a 1) AN (e 5 palls o) sall (mmd s 2080 oliie o Ay 2,00 dpals Jia
Aal Jgaa g gAY
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Mitochondria. < s s

They are from the organelles of the cell i cluae bo o

They are known as the Powerhouses of the cellata s 3 s 5 cllass Ll Gy
Function::.: »

They provide the call with the energy it needs by converting sugar inside
the cell into energy through the cellular respiration

oS Gl DA (go Al ) A (s Sl st sl e Lgabing 31 A8Ually 080 5 3 o

Cellular respiration.: ;< .

to It is the process that takes place inside the mitochondria, where oxygen
obtain the chemical energy stored in food to help the cells make their

functions
£1330) 8 43 ) Al A8 e J gandl eV e sanll oy s Ly 5 S giaall Jals 5 3 dleal) sa
Liilda g2 oLl e LA sac Ll

Cylonl_asm Nucleus
Function::.. Function::.. »
Itis the gelatinous liquid (thick It controls all the cell activities such
liquid) inside the cell in which all as
other cell parts (nucleus and .Formation of proteins
Oﬁgi‘”es)j?&\ ) e Cell division to form new. Cells
A8 212 3 g pall (lpand) Jilull) ASlnl) Jiludl i 5l (oS5 Jie Alal) Alail e b oSy
5) (AT AAl 1 5al puan 4 il 53 7 _f@;gv@ wﬂwj\”:j"s“
Endoplasmic reticulum 0191 apparatus
It is one of the organelles of the It is one of the organelles of the cell
cell Function:..
Funcllonww _ It helps in packing and transporting
It helps in collecting and different materials
transporting proteins inside the cell.  petween the cells-
to build and repair the cell out of the cell-
sl 0al) Jabs i s ol Jis g (ean) grant (A 2ol Al al) o) gl Ji g Aisnt 8 e Loy
Alal) ~3la) 5 A s A o -

Check your understanding Put () or (x)
1-Cytoplasm controls the cell division to form new cells ( )
2-The cell organelles float in the cytoplasm ()

SCIENCE = 6 smmScience 6" prim
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YN laliza ) Laliaa
Cells Lol organ slacy)
Tissues A Systems FINERN]
Chloroplasts ¢) pasll Claiu3l | Mitochondria L oS giall
Cellular respiration s A8l i) main parts FERINENY
packing i) chemical energy ilwaSl) A3l
stored PRREOA| float sakal)
repair zkaY! collecting ada
transporting Jail) a specific function 3adaa dala g
together 9% protects (o
to perform oYy selective permeability |4oleisy) 4,5
Powerhouses dalhl) wlass | gelatinous liquid ks Jila
special type B E T outside Rl

cell wall S Jlaa located &
surrounded by blas center IS all
build the el repair 7 oa)
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Exercises on Lesson 3
1- Choose the correct answer:

1. This body of unicellular organism consists of
a.one cellonly  b. three cellsonly c. six cells only d. many cells
2-All the following organisms are examples of multicellular organisms, except
a. human  b. home C. bacteria d. apple tree
3-Which of the following is the correct arrangement of the structure of most of
multicellular organisms bodies
a Similar cells —— Organs =—>Tissues ——p Systems
b Similar cells_,  Tissues=——»> Organs____, Systems
C. Organs——p  TiSSUESe——p Systems —Similar cells.
d. Tissues=——»Similar —— cells Organs ——» Systems
4-Stomach is composed of a group of different...........

First term

a. bacteria b. systems  c.organs d. tissues
5-All the following parts are from the main parts of animal cell, except

a. cell membrane  b. cytoplasm c. cell wall d. nucleus
6-The gelatinous liquid which is found inside the cell is known as...........

a. nucleus b. cytoplasm c. cell membrane d. organelles
/-The structure of plant cell which 1s made up of cellulose is the..............

a. cell membrane b. cell wall C. nucleus d. cytoplasm

8-Plant cell has the ability to make the photosynthesis process due to the presence
of.......... inside it

a. mitochondria b. chloroplasts c. nucleus d. cytoplasm

9-The organelles which provide the cell with the needed energy are called............
a. endoplasmic reticulum b. golgi apparatus
c. mitochondria d. cell membrane

10- Selective permeability of cell membrane means that cell membrane
controls................
a. the energy which is produced inside the cell
b. the food which is consumed by the cell
c. the substances which are transported inside the cell
d. the substances that can enter or leave the cell
11-All the following are from functions of cell membrane of animal cell, except that
a. it protects the cell b. it has the selective permeability feature
c. it provides the cell with the needed energy
d. it surrounds the cell from outside
12-The two cell organelles which are responsible for transportation process are
a. mitochondria and Golgi apparatus b. endoplasmic reticulum and golgi apparatus
¢ endoplasmic reticulum and mitochondria d. mitochondria and chloroplasts
13-Nucleus is responsible for controlling
a. formation of proteins only
b. cell division only
c. formation of proteins and cell division
d. formation of proteins and energy production
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2-Choose from columns (B) what suits it in column (A)
(A) (B)
1-Mitochondria a. All other cell ports float in it
2-Endoplasmic reticulum | b. They provide the call with its needed energy
3-Cytoplasm c. It helps in packing and transporting different
materials between the cells and out of the cell
4-Golgi apparatus d. It is made up of cellulose
5-Chloroplasts e. It helps in collecting and transporting proteins inside
the cell
f. It is responsible for making photosynthesis process
inside plant cells

L 2 3 4=, 5- v
3-Put (V) or (x
1-Bacteria and horse are considered as multicellular organisms ( )
2 Respiratory system consists of a group of different organs that do the function of
respiration process ( )
3-The human body contains about 40 millions cells ( )
4.Chloroplasts are found in the cells of banana plant leaves. ( )
5. The cells of monkey are surrounded by cell wall from outside ( )
6-Nucleus is found in the center of most cells ( )
7-All cell parts which are found inside the cell are floating in cytoplasm( )
8-Selective permeability feature takes place through the cell wall. ( )
9-Endoplasmic reticulum is collecting and transporting proteins inside the cell to build
and repair the cell( )
10-Mitochondria convert sugar inside the cell into the needed energy to make the cell do
its vital processes ( )
11. Cellular respiration takes place inside cells by the help of golgi apparatus. ( )

4 Complete the following sentences using the words below :

(selective permeability - chloroplasts - nucleus - cellular respiration)

1. The organelles that are found in the plant cell only are...........

2. The cell membrane controls the substances that can enter or leave the cell through the
.................. feature

3. The part of the cell that is responsible for cell division is known as the function of......
4. The process by which the cell obtains its needed energy is called............

5-Write the scientific term of each of the following
1-They are living organisms that their bodies consist of one cell only (.................... )
2-They are living organisms that their bodies consist of many cells(.................... )
3-It is a gelatinous liquid which is found inside the cell(.................... )
4. It is the structure which surrounds the animal cell from outside(........................ )
5. It is often located at the center of the cell (.................... )
6-They are different tiny structures inside the cell and each type of them has a special
function (................l L. )
7-They are cell organelles that provide the cell with the needed energy (.................... )
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8-An organelle which helps in assembling and transporting proteins inside the cell to
build and repairthecell (.................... )

9-An organelle which helps in packing and transporting different materials between
the cellsand out of the cell (.................... )

6-Give reasons for
1-Cats are considered as multicellular organisms

3-Both of endoplasmic reticulum and Golgi apparatus are involved in transportation
process inside and outside the cell

/-What happens if............ ?

1-There is no chloroplasts inside plant cells

3-Assembling and transporting proteins(.........
4-Control the selective permeability feature(............

5-Packing and transporting different materials(

9-Choose from column (B) what suits it in column (A):

A B
1- A cell s
2- A tissue \
b. Q
3- An organ
4-A system
. 47
7
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Activity 9 Comparing Plant and Animal Cells
, first let's see some parts that are found in the plant call only and
:characterize it, which are

Cell wall

It is made up of cellulose
It is a rigid (hard)
external material that
surrounds the cell
membrane of plant cell
Function

It surrounds the plant

Chloroplasts-
They are sac-like
organelles that contain
tiny green granules
' These granules have gree
' color because they contai
a green pigment called

cell to give it a . chlorophyll
definite shape ARSI
SLbdl e S AAl jlaa They have chlorophyll
L (la) Lla dn jla 50l 58 5 that absorbs the energy
:‘:‘M‘““ S of the sunlight for the
- plant to make its own
Sap vacuole food through the
It is a large sac-like - photosynthesis process
organelle A8 i b o) pndl] 3O
The plant cell has only - L0 N
one special big vacuole (o ) puad Raea e (g 5ind

called "sap vacuole ETPPS|

Function
It stores nutrients, water
and waste materials

.Inside the plant cell

5 pS e (0 5 e b g <Ay Jlume 5 5
oS 45

Lald S 5 gad e dnlul) Al (g gias -
4 Jlac 5 sad and Jaid 52 Plant call
elaall 5 A3l ualinl) (33 A% o 55 Al

Agilal) 400 Jada cablail) af ga g

s b sy sl e g it il Lgtiaida
L)AQLI\_\.\” (')SA.\.\!: ‘)-swﬂ‘ cjmﬁ&uaig
sl Adee A (10 Adlahs piia
sl

Vacuole:

1-Vacuoles in the animal cell

The animal cell has many and small vacuoles-
8 a9 b S ol gad e Al gl AN (5 a3 A0 gaal) ZulAd) 8 0l gl Animal cell

Function of vacuoles in animal cell: -They store nutrients,

water and waste materials inside the animal cell
A gaad) 308 Jals il 5 olaall 5 IR 3 sl (g A0 s 1A gaad) AR ) gadl) Aihs o
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2-The animal cell doesn't have a cell wall, so it doesn't have a definite
shape as the plant cell

EEETEANTRON T IN W PP NS RN RPN AN
3-Animals have other structures to keep their shapes such as
Some animals have bones such as cats, dogs, birds... etc. - Some animals -
have a hard shell-like cover called "exoskeleton™ that gives them their shapes

such as some insects
Jie LT e Jadlas (g al JSba il uall 3
il i L Lgaans a SUAD) ISl e Al 4ay (loa CidE Ll bl gunl ians - ). salall 5 S 5 Jaail) (Jia olie Ll il gonl) (mns

Comparing plant and animal cellsas i, wa s
The following figures and the table in the next page show a comparison

between the plant cell and the animal cell
A gaad) A0AY) 5 Al ) G 45 )l a5 A Al 8 J gaall 5 A0 JISaY)

Cell membrane \ Vacuoles

Cytoplasm

Plant cell \
Mitochondria

- Endoplasmic reticulum
| Sap vacuole
‘ Animal cell
| Points of comparison | Plant cell Animalcell oo
Definition It is the main building unit | It is the main building unit
of plant's body of animal's body

Cell membrane | Present Present
Cytoplasm Present Present
Nucleus Present Present
Mitochondria Present Present
Golgi apparatus | Present Present
Endoplasmic Present Present
reticulum
Vacuole One big sap vacuole Many small vacuoles
Chloroplasts Present Absent
Cell wall Present Absent
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Noteikasl
Cell organelles include mitochondria, Golgi apparatus, endoplasmic

reticulum, vacuoles and chloroplasts
1 il iUl 5 il gadl) 5 e 35 sy ASua 5 oadon Sleans LS siaall B ciluiae Jal

Give reason for- G kei
1-Animals cannot make their own foodtstsb gia il sl gk -
Because bodies of animals are made up of animal cells which don't have

chloroplasts

¢ padll Bl e o a3 Y A s LA e ) 5S8 l) gual) alad (Y

2-The animal cell doesn't have a definite shape:ass J<a L ud 4l sl 20141
Because the animal cell doesn't have a cell walls s s Lo s asy i pali a2l o
3-Plent and animal cells have many of the same organelles

Agliiall Cilucanll (e aaell e 4l gall 5 480l LAY (5 61a5 -3

Became to animal cell works similarly to the plant cell, where the

organelles work in both of them similarly to provide the cell with its needs.

A1) 35 30 4l JS Lagie S g llicmall Jan’ Cm i) Tl aliie JS Jand ) i) Bl Cinl
Lelalialy

Check your understanding

Complete the following sentences using the words below :
(sap vacuole - cell wall - mitochondria)

1-Both animal cell and plant cell contain...............
2-The plant cell has one big....................

3-The animal cell doesn't have a..............
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Activity 10 Planning A Cell City

The cell as a system looks like a city that has different buildings and -
structures to carry out the needed functions of the city

Agaal) 4y sllaall il ) 26 daliae JSUa 5 il e (5 i ApaeS pUAS Aal) o -

In this activity, you are going to design a city structures that could -

.represent some different parts of the cell

el e Al o) 3al) oy Jiad () oS e (aS) 5 aranaly o s oLl 1aa b

You can use different materials to build up your "cell city" model such -
.as: clay, cardboard sheets, crayons, blocks, wooden sticks...etc

¢ M) DN g ¢y 5 ,SI 3 )55 ecppal e ey Galal) ¢ & slal) Anadle & 73 sad ol dalidae o) ge aladin) Sy -

Use the following table that helps you build up your model»

Cell structures wai s 5 City structureSiud s 5
Mucews, iy hal
Cell membrane w0 cLze Guards at city gatesiud cuis, sie il sl

Mitochondria Electrical power station

Endoplasmic reticulum
A 3k 5a3Y) A8l

s A stone wall surrounding the city
Aall Jamy (5 ja

Chloroplast (plants only)
(asé lall) o) pmdll lasudul)

Chloroplasts = 2
Food factory

Mitochondria =
Electrical power
station

= Post office

Folgi apparatus

Cell membrane =
Guards at city gates

=
Endoplasmic reticulum
= Construction workers

Cell wall =
A stone wall surrounding the city
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Activity 11 Build A Cell City s s ol 11 S

In this activity, you will use your plan for building a cell city that you have
developed in the previous activity to create a visual model of a plant cell
and another model of an animal cell

DAz gad 5 Al AT 5 ye 3 gad o LESY (alaal) Jalial) 8 L o ghaty Caad 5 18 Aae ol libad aodiiidin oLl Jaa
What Will you do?sdss 13 ciasse sl L

1-Review your plan for building a cell city that you create in the

previous activity

2-Prepare your materials to build your models.

3. Build a model for the plant cell and another one for the animal cell and
label the structures of each model

4-Compare between the two models
lailad el el Aalal) o gl daely o8 2- el Tzl s Lgilaaly caad i) 4y Al Aipad) el Glilad a5 -]
G gl ()B4 3 gad IS a5 Aty o8 ¢ A o) AN HAT 5 Alall A0all 73 gai plin o8 3

( _— ) (

3 Plant cell city J A Animal cell city ———
Notei L
There are two structures in plant cell that are not found in the animal cell,
which are

Lot 5 4] ganll 40800 8 (posa e e OluS 5 Alall 40800 8 s

1-The stone wall surrounding the city (that represents the cell wall
AN las Jie A1) el o) gyl lasl)

2-The food factory (that represents the chloroplast)

(s) sl Clagudl) Jiey s2) 36 Y1 aias?

Check your understanding Put () or (x)
1. The nucleus in the cell structure is similar to the food factory in the city
structure. ()
2. Mitochondria in the cell structure are similar to the electrical power station
in the city structure. ()
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4 Laliza A1) Lalig
Cells EREN organ slac V)
food factory L3y aiae cellulose bl
represents Jiay rigid (hard) dla
photosynthesis pall Ll Llee | external da i il
process material
sap vacuole 4 uazl) 3 sadll surrounds Ly
stores nutrients e 3R] () 33 sac-like organelles Al Cilyuiaall
definite shape D JS5 tiny green granules 8 ja ¢l pad Slans
surrounding the city |4l oy green pigment g) il daall
City hall Al deld chlorophy!ll J 5SSl
Guards at city gates <l s e ) a0l | absorbs the energy Al alad
Al
Electrical power AUal) Adass The cell as a system | pUsiS 4,11
station Al Sl cell city Adall 4.
Construction workers | slull Jlee hard shell-like cover |4y la eldae
3 il
Post office 2l S exoskeleton O IS
Storehouse BB Golgi apparatus > e
A stone wall S Jla Endoplasmic A )N syl AS,lll
reticulum
Food factory L] aias similarly Jidll
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Exercises on Lesson 4 and 5

1- Choose the correct answer:
1- Cellulose forms ............... of plant cell
a. cell membrane b. cell wall ~ c. chloroplasts d. sap vacuole
2-The function of cell wall is.................
a. surrounding animal cell to give it a definite shape
b. storing nutrients, water and waste materials inside the cell.
c. surrounding plant cell to give it a definite shape
d. making food of plants by photosynthesis process.
3. All the following structures are found in onion cells only and not found in fish cell

a. cell wall  b. one sap vacuole c. chloroplasts  d. mitochondria
4. All the following are from characters of chloroplasts, except that............
a. they are sac-like organelles b. they contain tiny green granules
c. they are found in both plant and animal cells.
d. they contain chlorophyll pigment
5-All the following can be stored inside sap vacuole of plant cell, except
a.energy  b.nutrients c.water  d. waste material
6-The animal cell doesn't have a definite shape, because it doesn't have a.......
a. cell membrane b. cell wall  c. chloroplast d. nucleus
7-All the following animals have bones in there bodies, except
a. cats b.dogs c. birds d. insects
8-The animal cell cannot make photosynthesis process, because it doesn't have......
a. nucleus b. chloroplasts c¢. mitochondria  d. sap vacuole
9-The structure which is found in the cell of a banana tree leaf and not found in the cell of

acatis.......

a. nucleus b. golgi apparatus c. cell membrane d. cell wall
10-Most plants appearsin ......... color due to the presence of chlorophyll pigment in
their cells
a. yellow b. blue C. green d. red
2-Choose from column (B) what suits it in column (A)
(A) (B)
1-Cell wall a. stores nutrients, water and waste materials inside the plant cell

2. Chloroplasts | b. surrounds the plant cell to give it a definite shape. e

3. Sap vacuole | c. gives the animal cell its definite shape

4. Chlorophyll | d. are sac-like organelles that contain tiny green granules.

e. absorbs the energy of sunlight to make photosynthesis process

o 2-
3-Put (\/) or (x)

1- Cell wall surrounds the cell membrane of animal cells ( )

2- There is one big vacuole in the cell of onion plant ( )

3-Chlorophyll is responsible for absorbing the energy of sunlight to make the food of
plants ()
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4-The green color of plants is due to the presence of vacuoles in their cells ()
5-Their are many small vacuoles in the cells of a bird ( )

6-Exoskeleton gives some insects their shapes. ( )

7. Cells of human don't have definite shape due to the absence of cell membrane ( )

8-The horse can make its own food due to the presence of chloroplasts in its cells ( )

4-Complete the following sentences using the words below:

(exoskeleton - chlorophyll - cellulose - storehouses)
1-The substance that forms the cell wall of the plant cell is known as..............

2-Some insects have definite shape due to the presence of............ which covers their
bodies.

3-The cells of living organisms contain vacuoles that act as.................

4-Green plant leaves absorb the energy of sunlight by the helpof ................. n

chloroplasts

5-Write the scientific term of each of the following
1- It surrounds the plant cell to give it a definite shape (................ )

2. A one big sac-like organelle in the plant cell that stores nutrients, water and waste

materials (................ )
3-They are sac-like organelles that contain tiny green granules and found in plant
cellsonly (................ )

4. It is a green pigment which absorbs the energy of sunlight to make photosynthesis

process in plants (................ )

6-Give reasons for
1-Plant cell has a definite shape

7-What happens if

1-The animal cell is surrounded by cell wall
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8-Look at the opposite figure, then complete the following

sentences
1-Structures number ............. and
........... are found in plant cell only
2-Structures number
and............. et e e
co.and ... are found in both plant
cell and animal cell
3-Structure number ............ acts like the city

hall in cities
4-Structure number the food factory of plant cell is
considered as................

9-Label the following figures that show the differences
between plant cell and animal cell

@ g

(;) -~
-’ -
i‘l )
\

1 ................................. 2 .......................................
3 ................................. I .......................................
5 ................................. 6 .......................................
; ................................. 8 .......................................
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Activity 12 Record Evidence Like a Scientist

My Scientific Explanation i s

The cell is the main building unit of any living organism.

Each of the cell components and its organelles has a specific function,
where

Cua 3a3ae Ails g Lgtlame 5 4080 i e e g sSe IST oa (S (Y A 1) el Bas 5 o AG1RY)

-The cell membrane protects the cell and contains its components
Ll sSa e (s sim g Al enp dAl) cLbe -

-Cytoplasm is a thick liquid where all the cell components float

AR i S e 4 siad lians Jils o 520 giaud

--The nucleus controls all the cell activities

Aais¥) 4080 JS 3 KSa 6l il -

.Mitochondria supplies the cell with the needed energy-

AU A8l Al 5 i Ly i S siaall o 5 -

Note i

Your scientific explanation should explain your claim and evidence

introducing some supportive examples from what you have learned
Aala Las ac Al ABGY) Gamy 235 ) A1aY) 5 delea) aladl @yt a5 o g

Activity 13 STEM Careers and Cell Biology aali ta s s e

Cell biologists are scientists who study cells
LA & s elale Tl L g elale

Cells are very tiny, where the diameter of an (
animal cell is about (0.001 cm) y Wy .
(0t 0.001) 5= il sonll A1 b iy Cm 3 5 i LR
Cell biologists use microscopes to magnify cells so

they seem larger )
ﬁ\}@%bﬁ\ﬂﬁ@\uﬁmw\h}}u;w ‘

Cell biologists work in laboratories and do experiments to study
m\)ﬁu‘)&g\ﬁ\)ub@\‘;&w\h&}}mgwdm

-How cells work inside the living organisms - dall cstsll Jal LAY Jaad cas
- How cells respond to different variablesiaiaall il jsiall LAY Cuaiud oS
Cell biologists analyze data and present their conclusions to other e
researchers, where

Cun oAl Gials ) agilabiiu) wai s Gl Jalady 45130 cLal) clale o e

-Some cell biologists work with doctors to watch how cells can work to

repair body parts or how cells respond to different medicines
4 5200 LAY st A8 ol anad) o) Jal 2 3lal LAY Jee 488 48 jal oLl a4y glall e La¥) elale Gy Jany -
g

Trr . ® =
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-Some other cell biologists work in agriculture to study how plant cells -

respond to different environmental factors
Aaliaal) Al S gall Al LAY laind 468 Al jaldel 30 8 G A Cglall cla¥) slale (iany Jony

Nucleus

Staining Cellswaicn.
-Cells are usually clear and colorless, so it is hard

to see their structures under microscope
= el i g 4 ) Garay Gl (G Sl dpae 5 A8l ) oS La Bale LDLA)

-Stains (dyes) are used to add color and make the

cell's structures more visible e e
Ly S AR Gl a5 o ll) ALY (Flaal) adl padiod microscope
-There are different types of stains, where some stains are used to highlight
one part of cells and make it more visible such as "methylene blue dye that
helps you see the nucleus as a blue area in a sample of cheek lined
membrane cells

L son g ST alan 5 LD (go anl ¢ e o guiall Tadlodl] 008005 a8l ians 3 55 G cgl) (e Ailis ) 5if i
ARG Aidadl) ALl LAY (e A 8 6l ) ) AilaieS 6l il Ay e elaelus 3l o) 30 cplinall dasatJie

Cells In 3D sy asis uoiad

Scientists have built a microscope that shows the cell in 3D, which means

that they can see the top, sides and layers of a cell, where
ARl ik 5 il sall 5 g slall o Jall Ay agiSay 4l ey Laa calad¥) (G JS5 1A el () jema sl

[WEELN

The 3D microscope takes pictures of a cell in layers
Cligda 8 AR5 gea alad) DG jeaall atilly
Then, a computer puts these layers together. -

-Finally, colors are added to the formed image —
JSall ) o) Y1 Alca) o) a5 e lilal) 038 ey i saaSll o gy o - e S
How does the 3D microscope help scientists and doctors
Ll g elaledl slay¥1 326 jgaall aclisy i

The 3D microscope helps cell biologists to learn more about cell

components and how cells divide
LAl sl 48 5 40a) il s€a e 2y 3l 4 jra e A glall ela¥) elale ala¥) DG jeaall 2oy

The 3D microscope helps doctors to treat cancer which is caused by cells

that divide too quickly
B S Ao LA aluiil (e il Gl yudl 23k e e LhaY) Al SO jeaall 2oy

Check your understanding

Complete the following sentences using the words below

(methylene blue - cell biologists - 3D microscope)

1- The device that allows scientists to see the top, sides and layers of a cell
iscalled..................

2-We can use dye to make the nucleus of a cell more visible............
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structures Sl S Stains (dyes) (§laY) ol
add color sl ddla) more visible s gunn 5 i)
Cell biologists b ol s elale study cells LAY ) g o
scientists slale laboratories (Jalaall)l sl
experiments e methylene blue dye |85 (plivll dana
clear and colorless |05 daae 54383 | top, sides il sall 5 5 51l ¢ sl
divide — layers Slad
treat cancer Ot ) 3l quickly A e
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Exercises on Lesson 6

1- Choose the correct answer:

1- Cell biologists use microscopes to magnify.............. to appear larger
a. stones b. bricks c. cells d. rocks

2-Cell biologists do experiments and analyze data to study all the following except .
a. how cells respond to different medicines
b. how rocks are formed on Earth's surface
c. how cells can work to repair body parts.
d. how plant cells respond to different environmental factors

3-To see the structure of a cell under microscope we must color it by using......

a. stains b. water c. sunlight d. vinegar
4-Methylene blue dye helps us to see the ....... of the cell as a blue area under microscope
a. cytoplasm  b. golgi apparatus c. chloroplasts d. nucleus

5-The 3D microscope can help in all the following, except that it helps
a. cell biologists learning more about cell components
.b. scientists to know how planets revolve around the Sun
c. doctors to treat some diseases as cancer
d. cell biologists learning more about how cells divide

2-Put () or (x)
2-Cell 1-Cells are very large, as the diameter of an animal cell is about 0.00Lcm () ( )

biologists are scientists who study rocks
3-Cell biologists work in laboratories and do experiments to study how cells work inside living

organisms ( )
4-Cells are usually clear and colorless, so it is easy to see their structures under microscope ()

5-The 3D microscope can help doctors to treat cancer disease ( )

3-Write the scientific term of each of the following

1-They are scientists who study cells (........................ )
2- A stain that is used to color the nucleus of the bell in blue color(.................... )
3-The microscope that helps us to see the top, sides and layers of the cell(.................. )

4 -Complete the following sentences using the words below:
(methylene blue - microscope - agriculture - cell biologists - doctors)

1-Cell biologists use........... to magnify cells of bacteria

2-Cell biologists work in ........... to study plant cells and their respond to different
environmental factors.

3-Cell biologists work with.......... to watch how cells can work to repair the human body parts
4-To see the nucleus of a cell under microscope, we can stain the cell with..........

5- The 3D microscope can help ........... learn more about how cells divide

5-Give reasons for
1-Some cell biologists work with doctors

6-What happens if

We stain a sample of cheek cells with methylene blue dye.........ccoeeeeeeeeeeeiieeaaaaaaen...
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The body as a System | kA

| esson 1

Activity 1 Can You Explain
When you fool nervous, your heartbeats increase, your body starts

to sweat and you may feel pain in your stomach
Slaa ii.}..jj elld Chlians ala 3 “._L.aci}“ Sle ads Laie

livea b ally e 85 3 il

In your body, all systems work together as one whole body system
aoall JalS aal  JleaS laa s jea) aen Jasd cdlova b

How does your body function as a system

Different systems in your body perform different functions, where all -
systems Interact and work together in an integrated way

AlalSie 38y yhay Ure Jaxi 55 3¢y aen Jo i i (Aaliae (ol g clava 3 4818 5 36 ) sa58 -
Examples ax.i

The interaction between the nervous system and the circulatory system, where
G gl Jleall s uanll Hleall u Jelal)

When you feel nervous, your heartbeats increase

Sl g a3 il e Leaie

The interaction between the digestive system and the skeletal system,
where the digestive system provides the skeletal system with nutrients

needed for growth and fracture healing
jffg A?”i‘ Ao3l) yualially ISl Sleall a5 50 anagl Sleall a5t Cus Sl Sleadl s gl Sleall o Jel
e g

In this concept, we will study - i o seaa 138 L3

Danger response ksl iy Endocrine systemsteal sl sles

Respiratory system il sl EXCretory system siayl sleal
Digestive system «= skeall Circulatory system .z s

Building living systems ialis sy oLy

How do your body systems work together in dangerous situations

3 hal) Cal gall 8 e o 3 jgal dori (i

The opposite picture shows a cyclist in a dangerous situation

oebd (i ge B Aa) 50 1) st AL 3 ) sl

The body systems of the cyclist work together to produce physical

responses such as an increase in the heartbeats to face this dangerous

situation, where
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s i gall ladll 138 dgal gal JO D)
1-When the eyes of the cyclist see a V ’ -

dangerous situation, the brain receives the
information from the eyes

Ol (e e slaal) § Laal) ity o) yulad U g 3ad all (S1 ) i (5 58 Ladic
2-The brain sends a signal to the muscles that contract
and allow his body to face the danger

Dbl dga sa danad e s (i Al COlasll )5 L) ¢ Leall Jus o

So, the interactions between body systems (circulatory system and muscular
.System) are important in dangerous situations

Bolal) (ol all  daga (lmall Jleal) s Ay saal) 5y sall) ansal) 5 gad o e lal (8 1)

Activity 3

What Do You Already Know About the Body as a System

AUSE vl (e Jadly (o a1l

All systems interact and work

together in an integrated way

ALl Ay yhay L Jand s Je i3 jga) maen

How do the nervous system circulatory
system and digestive system depend on

each other to do their functions

soagd Jleally sl Sleadly canll Sleall adiny Cas
Legills 53 o) 3 (mndll Logumay e

ExampleJ:.

1-The nerve cells in the nervous system
need nutrients to perform their
functions, these nutrients reach the body
.as food

21338 anall ) 40030 jualial) ods Juais clgitilla g o3l 403 pualic ) cuanll jleall 3 duasll DAY £las
20After the digestive system digests this food, nutrients are transmitted to

the nerve cells through the blood in the circulatory system

Ay geall 5 eal) 8 aall yie dpnand) UDIAN 1) A00080) jualiall J55 calakal) 138 canag]) Sleadl aagy o) an
3-The nervous system depends on the digestive system and circulatory )
system to do its function)
Ak (adeny oLall (5 ) 9l Sleadls caagll Sleadl (o aaing cuasd) Slead)
4-The nervous system controls the muscles of stomach in the digestive
system and the muscles of heart in the circulatory system.
Rﬂ}aﬂ\sjjﬂ\gég__ﬂ\ QM}‘PA\'A@J\ J‘Lg_,\\\géf,_ud\ Olac Gs@md\ j@\M
This means that the digestive system and circulatory system depend on the

nervous system to do their functions)
(Logditls 59 aldll small Sleall o olacing 4 geall 3 all 5 caniag)l Sleall O (n 138 5)
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FONN| Lalizag 4K Laliza

nervous system oozl jleal heartbeats Glld ilizays

sweat B pain Al

stomach Blaa feel P

whole body system | J<Sasls SeaS | interaction between | o Jeladll

circulatory system SosY Slead Endocrine system slaall 232l Slea

Danger response shall4liay) | Excretory system > AY) el

Respiratory system | il Jleall Digestive system gl Sleal

cyclist NPy Building living Lall s ey ol

systems

dangerous situation | s s e receives iy

information Cila slall Brain (&) g laall

sends a signal 3L Jus muscles S

face the danger bl dgal sa contract sl

interact Jelas integrated alalSi

transmitted Jas together L

through BYEN nerve cells Fanaal) L3S
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Exercises on Lesson 1

1- Choose the correct answer:
1- When you feel nervous, your heartbeats increase, this indicates the Interaction
between .......... systems
a. digestive and nervous b. digestive and circulatory
C. nervous and circulatory digestive and respiratory
2-Skeletal system takes nutrients from.............. system for growth of muscles
a. circulatory b. digestive  c. nervous d. respiratory
3-When you touch a hotcup oftea, .................. system sends a message to the
muscles of your hand to contract
a. respiratory  b. digestive  c. circulatory d. nervous

4. In a dangerous situation, your eyes send the information to the............. to
perform the suitable action
a. brain b. stomach c. lungs d. heart
5-Muscles of stomach and muscles of heart can be controlled by......... system
a. digestive  Db. circulatory c. nervous d. respiratory
6-The nerve cells depend on........... systems to get their needed nutrients
a. digestive and respiratory b. digestive and circulatory
c. circulatory and respiratory d. circulatory and nervous
7-The system which transfers nutrients from the digestive system to the different
muscles of the body is the.............. system
a. circulatory b. nervous C. respiratory d. excretory

8-In dangerous situations.................
a. all systems of the body interact together
b. circulatory system interacts with digestive system only
C. nervous system sends message to digest food in stomach.
d. respiratory system interacts with circulatory system only
9-Which three systems of the human body work together to move and control body parts
a. Nervous, skeletal and muscular, b. Nervous, digestive and muscular
c. Digestive, skeletal and muscular. d. Digestive, nervous and muscular

2-Put (\) or (x)
1- All systems in your body work together in an integrated way ()
2-When you hear a clock alarm, your brain sends a signal to the muscles
to move and wake up ( )
3-In dangerous situations, nervous system only allows your body to face the danger ( )
4. Digestive system can digest food without the help of nervous system ()
5-Muscles of heart are controlled by nervous system ( )
6-Nutrients reach the nerve cells which found in your hand by the help of circulatory syste
()
7-Digestive system transfers oxygen gas to all muscles in your body ( )
8-The digestive system depends on the circulatory system to deliver the nutrients to all bod

parts ()
9-The brain and the heart are from parts of the circulatory system ( )
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3-Complete the following sentences using the words below:

(body systems-blood-nervous- nutrients-muscles - brain)
1-When you feel nervous, there is an interaction between circulatory system
and .............. system
2. When you touch a sharp thorn, your hand moves away quickly due to the
interaction between nervous system and............ in your hand
3. When you smell a fire smoke, the ................ sends a message to your leg
muscles to walk toward the fire location
4. The interaction between ......... 1s important in any dangerous situation
5-Digestive system provides the nerve cells with................ which are needed to perform
their functions
6-Nutrients are transmitted from digestive system to nervous system through
the................... in the circulatory system

4-Give reasons for
1- During dangerous situations, the brain send signals to the heart to increase heartbeats

.................................................................................

.................................................................................

.................................................................................

5-What happens to
The brain of a cyclist when he sees a dangerous situation

6-Use the following systems to complete the table below
(you can use the same system more than once)
(Digestive system - Circulatory system - Nervous system)

Description Name of system

1-1t controls the muscles of stomach .

2-1t transmits nutrients from digestive system to the nervecells | ......................

3-It provides the muscles of heart with its needed food | ......................

4-1t controls the muscles of heart

5- They help in providing and transmitting the nutrientstothe | ......................
muscles of arms

SCIENCE = 33 smmScience 6" prim




o lilzo @lygll e Jioai pi
drayle’ duiso pavig usl

ajaly LlSas Gubig pigo - 1
_— Mr:-Alifaz .\l . Tadrous

39 01005136959/ 01222978682

First term

| esson 2
Activity 4 Building Living Systems

The human body is a multicellular organism that consists of
O O3S LAY aaetie (S 9 L) anen

Similar | form y form form
Cells |—— Tissues form — Organs _—__, System
— ¢ M

How are cells organized to build the human body

SOl anen oLl DAY 2t oty (o

1-From cells to tissues iawi ) LAl oy

Although all cells have things in common but there are many shapes and sizes o

cells, because cells must be specialized to perform specific function
danadic (5S5 Of cang LAY (Y (UBIA alaal 5 JISET e aaed) @l o W1 AS i o Lul Lol LAY aaes of (0 a2 )1 e
3aaaa Ailn g olaY

Example: Muscle cellsestas s :Jis

They are in the form of long fibers to allow movement
A8l pledl Al sl LT JSS e

They must be able to store and use energy quickly.
Ao sy Laladind 5 A8l 533 e Gl )53 6 o oy

They do not work alone, because the size of the muscle cell is very small and
must work with thousands of other cells to be effective. They are bundled
(collected) together to form tissues

Lra (Lgman) Lgmpand oy Allad o 5S35 A ) LAY CVT ae Jas Of a5 12 i Al 40800 s (Y (Lo jiay Jan3 Y 2
Al oSl

2- From tissues t0 0rganSiacy! .l dswd o

muscle cell

Bundles of tissues are organized to form ,,,'.,,,,,,m,,,.,.,,:-

lllllll"( (LG

the muscle. X

The muscle is considered an organ 'Z:::j;;{;;;’,’,’:’.’,’:;;f
\jmc‘dm:d\ ""QM\UJ}SJMY\ePe.\L\.uFJ
An organ is a part of an organism that has a specific function
odmmb}‘d@u.}gwg);}% }aﬂ\

Example: The muscle that lies on the front part of
upper arm between the elbow and the shoulder
il g 3l e A e e alel) 6 ol b a3l Alaall ;Ui
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3-From organs to systems s s ) sbac ¥l
There are many organs in the body .

) 8 elac V) e el @llia |

Each system is a group of organs that perform a specific function for
the body

amall Badas Adyla 5 058 Al eliac ) (e de sama (0 ke Jlea S

Example Musculoskeletal system el JLasl Seall gyoletal
The musculoskeletal system is formed of system \-{“
two systems :

which are muscular system and skeletal svstem

that work together to allow the body movement

S Jlea s e hliae Laa g 0p e (e (ASsel) Liarll Sleal) o S5y

It consists of a group of organs which are w

- Bones. — Tendons- Muscles -Ligaments -Cartilages
Ay slmadl o YT - AUl - Aday Y1 cclzanll - a s eliae Y] (e Ao sana (e O 5ST

Each of these organs has a specific role to
allow the musculoskeletal system to do its Musculoskeletal system

function

Ak g ALl el Liasd) leall Zlandl dasa 550 eliacY) 038 (o guac JSIe

From systems to the whole body st st 55631 e

Many of the simple tasks you perform dally require different systems to

work together
Lra ol dalisie diadail Callati Ui g Lo 55 ) sl algall (e 2yaell

Example When you play football, this requires interaction between the
respiratory system, circulatory system, nervous system,

.musculoskeletal system and excretory system

wel DAY Sleadls (Sl lomall Sleals uanl) Slealls syl Slealy il Sleal) ¢ Jolil el s ¢l 35S canli Lasic Jlte
Check your understanding Complete the following sentences

1-Muscles and bones make up one of the human body systems known

Muscular
system

2-Muscle cells are in the form of .......... to allow

Activity 5 Moving Muscles

All systems interact and work together as one whole system

JalS aal 5 ol Lea x5 5 g Y] anen Jolis

We will study an example of systems which are the skeletal system
and muscular system that work together to allow the movement of

your arm towards your shoulder
S gai dle 13 A ja el e Olany I Liaall Sleadl s Sl Sleadl 55 56at) e Ylia (u jaiu
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Your arm moves due to contraction and relaxation of muscles

connected to the bones of the arm, where
L_u; c&bﬂ\ (’Uﬂu ‘ﬂm.m]\ n.\).m:d\ uA gl;)m‘zﬂ} ual_m\)]\ [SEETTE] d.c\)d AJJA.H

The forearm moves up

towards your shoulder when
the muscle in front of the upper
arm contracts and the muscle in \

Back muscle ™ .

the back of the upper arm relaxes relaxes
Uianll (i Ladie € gai LoD acllll & ay
il A i 5 8 1A e s oslall ¢l alal 53 5 sall
&\Jﬁ]\ % ‘fu\ c«‘};l\ Lf EJ};}A\

The forearm moves down

away from your shoulder when
the muscle in front of the upper \
arm relaxes and the muscle in the 1\“"‘\7 ——

Front muscle
contracts,

Front muscle
relaxes

Back muscle

back of the upper arm contracts contracts ;
oJP}«J\M\ u.a.\s.ujjmaj\ ?LA‘ aJP)AS\M‘@JMLAm c_q.\ﬁ\ds.\suc \mudm)jx_\...d\ d_);.u

M:d\ e AR ¢ 3l
Notes

1-The skeletal muscles that are attached to the bones of skeletal system
(such as the bones of fingers, legs, arms and other body parts) contract and

relax to allow these bones to move

Joarti g it (amnd) sl 3a) By g 535, JaLY), gla¥) allse (Jia) adaall Suell alans Alaiall 41 dlianl) -
A8 Al ol 33¢) ancd

2-The muscle can only exert force when it contracts

i Laxie Y 3 gil) J Alaall et Y22

3-The contraction of muscles moves the bones in one direction only

Lad aal g ola) A Ul &l oy Dlaall Gl ()3

Check your understanding Put (\) or (x)

1. The contraction of muscles moves the bones in two directions ( )

2. The forearm moves up when the muscle in front of the upper arm contracts. (
3. The forearm moves down when the muscle in the back of the upper arm
relaxes. ()
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FONN| aling 4K Laliza

organized pats Although ol e

things in common | 4S jids Lol specialized madlie

perform el specific function saane dila g

able to store and use | w035 A= 208 | quickly de yu

energy. Lgal 2l 5 48Uk

Bundles of tissues |4 2 a The muscle is an | juac Aliaall
organ

considered PR musculoskeletal Sl Liasll Sleall
system

work together Lo Slany simple tasks Adapeall aleall

allow the movement | 4S_all #landl different systems Aalid e dalail

perform daily e s Lgpa 58 require s

contraction ol relaxation Loyl

forearm 2oLl shoulder sl

the back of the e e 5all 4 I moves down JaS & ey

upper arm S

bones of fingers by alae exert force 3 a8l JA

towards your e

shoulder
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Exercises on Lesson 2

1- Choose the correct answer:

1. Cells differ from each other in

a. shapes only b. sizes only c. shapes and sizes d. neither shapes nor sizes
2-All the following are from the characteristics of muscle cells, except that they
a. are in the form of long fibers

b. can work alone due to their large sizes

c. must be able to store and use energy quickly

d. can be bundled together to form tissues

3-The muscle is considered as

a. acell b.atissue c.anorgan  d.asystem

4-Among the organs of musculoskeletal system are

a. muscles and bones of arm. b. muscles of arm and lungs

c. bones and heart d. lungs and heart

5-Musculoskeletal system allow the body to

a. digest food b. move from place to another

c. transmit nutrients d. exchange oxygen and carbon dioxide

6-Your leg moves due to contraction and relaxation of ........... connected to the bones
of leg

a. hairs b.toes  c.skin d. muscles

7-When the muscle in front of the upper arm contracts and the muscle in the back of the

upper arm relaxes, the forearm moves...............

a. up towards your shoulder b. down towards your shoulder

c. up away from your shoulder d. down away from your shoulder

8-When the muscles in front of the upper arm relax and the muscles in the back of the
upper arm contract, the forearm moves..............

a. up towards your shoulder b. down towards your shoulder

c. up away from your shoulder d. down away from your shoulder

9-The contraction of muscles moves the bonesin ........... only

a. one direction b. two directions c. three directions d. four directions
10-You can move your fingers due to the contraction and relaxation of the skeletal
muscles that attached to the of your fingers

a. hairs  b.bones c.skin d. nails
11-All the following organs belong to musculoskeletal system, except
a. tendons. b. cartilages. C. veins d. bones
2-Choose from column (B) what suits it in column (A)
(A) (B)
1- A group of similar cells form a. organs

2. A group of different tissues form | b. cells

3. A group of different organs form | c. whole body
4. group of different systems form d. tissues

e. systems
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3-Put (\/) or (x)

1.A group of different tissues can form a system. ()

2. Muscle cells are in the form of long fibers to allow movement ()
3.Muscle cells cannot store and use energy quickly ()

4-The muscle is formed from bundles of muscle tissues ()

5. Musculoskeletal system consists of muscular system and digestive system ( )

6. The body can move by the help of the skeletal system only ()

7.The forearm moves up towards your shoulder when the muscle in front of the upper arm
contracts ()

8-Contraction and relaxation of leg muscles allow the bones leg to move ()
9-Musculoskeletal system consists of muscles and bones only ()

4.Write the scientific term of each of the following:
1. They are cells in the form of long fibers to allow movement(................. )
2.1t is the organ which contracts and relaxes to help in the movement of the

3. The system which helps the body to move. (................. )
4. They are muscles that attached to the bones of skeletal system(........... )

5-Give reasons for:
1.Muscle cells are in the form of long fibers

6-What happens to
1-Your leq if the muscles found in it are damaged

................................................................................................

2-The muscles in front of the upper arm and muscles in the back of the upper arm when
the forearm moves down away from your shoulder

................................................................................................

7-Look at the following
figures, then complete the /'
following sentences: |

i ,—-‘_/;7,

Figure (A) Figure (B)
1-The forearm in figure........... moves up toward yvour shoulder
2-The forearm in figure......... moves down away from yvour shoulder
3-The muscles in front of the upper arm contract in figure ............. and relax figure.......
in
4-The muscles in the back of the upper arm contract in figure................ and relax in
figure....
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Activity 6 Mighty Muscles: st ety
Types of muscles

Involuntary muscles Voluntary muscles

20U Slaal) 23l Y D anl)

They are muscles that move They are muscles that you can

automatically and you cannot control | control their movement

their movement o (B ool iy Blme (o

Examples i Examples Skeletal muscles such

Cardiac muscle- i ilac as ‘

Eye musclesgs coiae o lSel) wlmad) AL

] gt Upper arm muscles ¢/, edtae
Neck muscles s estae

examples of involuUMary and voluntary muscles in details
Cradils 450 Y1 5 4l S izl e Al

Carding musclews sy

The heart is made of a type of involuntary
muscles known as cardiac muscle
Gl Alme iy 48 jaall Aal U Bl (e 58 e QBB () 5S
Cardiac muscle contracts and relaxes without Carding muscle
stopping
to allow the heart pumps the blood
) Gy ) o] 55 ()53 (g S5 il Alune (i
Eye muscles Your eyes contain a type of Involuntary
muscles that contract when you close your eyelid to
allow you blink many times in one minute without
thinking
ol i, () e (i ) Al ) a5 sl e (g 5 ol L
OASE (90 Baal gl Adal) 8 <) jaBae (e el

Note
Your eyes also contain voluntary muscles that surround the eyeball to help

you move your eyes in different directions
daline clalad) 8 chie @l a3 e Sac bl cpaal) Aliay Jaiad 40 ) Eae e Wyl dllie g5 daala

Skeletal musclesiis i csias
Upper arm muscles

Bending your elbow depends on two
different voluntary muscles, where

Skeletal muscle
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Cun pialiaae bl ) ilime e l8 ja (B ddiege-Ulal) g ) )3 O3l
When you bend your elbow, the muscle in front of
your upper arm contracts and the muscle in the back of

your upper arm relaxes
el ) e AR U',;j\géaq};}m%'aj\gsﬁjéju\ﬁcbhe\.ﬂiza,;ﬁ\&zﬂ\u@sﬂ‘éséf‘;mum
When you straighten your elbow, the muscle in front of your upper arm

relaxes and the muscle in the back of your upper arm contracts

SPPPEN] U',;J\u'aessg‘;éuﬁﬁl\&zud\gs)mjgju\éc\Jheuiz;ﬁjA\M\gst‘éséfa)gwésum
RESBY

Neck musclesis j couiae

Moving your head up and down depends on two

important neck voluntary muscles, where
a8 Glage il ) Giilme e ading JanY 5 e Y ) oy jai -
When you move your head up, one of these muscles contracts
O laall oda (o) it o e el y & jad ladie

.When you move your head down, the other muscle contracts
6 AY) Aiaall i (Jandl el & jas Laaie

Activity 7 Systems Work Togethers. des i 7 Liz

How the structures and functions of some body systems such as endocrine
system, circulatory system and respiratory system work together to help
the body gets ready to fight a danger (threat) or to run away from it
8ac Lusal Lra aalll lgad) 5 4 gl 5 ) sall ki g ¢ lavall aazll aUai i ) dadail oamy iilda 5 5 S 53 Jand (aS
ie g gl sl (gl Lhall Hhadl slasin) e auall

Endocrine systemeteai ssi jlea

[tS structure:.s s

It consists of glands that secrete hormones that help the body gets ready to
respond in different situations
AalAal) e gall 8 AlaindU dlaaiu) Ao avad) delud Gl gaya )i 228 e (5S4

Its function s,

It controls the body temperature and the blood pressure
all Lazia 5 aneall 3 ) ja Aa 3 8 oSl

Its role during danger s sic w5 .

When the body faces a danger, it gets ready to fight this danger or to run

away
gl 5l 13a 4 jlad axig s ¢ 1 5lad anal) 4l 5 Laxic
-The eyes see the danger and send a signal to the brain, then the brain sends
from it, where a signal to the body to respond to that danger.
Dba @y e 3l ) 5L s ¢ die §Ladll Al a3 ¢ glaall 53 Juyis yladl (g 55 () saall-
-The endocrine system secretes hormones that control this respond and affects
other body systems to face that danger or to run away from it, such as:-
—rfie dia gyl sl phaall lld dgal sal (5 AY) anall 3 jeal Lo s AlaiuV) sda A aSai s elanall 222l Slea i
-Contraction of muscles -Increasing of breathing rate
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-Increasing of heartbeats
sl 8 3ol 3o diill Jama 33L )= O anll (bl
.Circulatory system ;v s
Its structure «.< s
It consists of heart muscle and blood vessels that

allow blood to flow through the body

) e (3830 ol et Sl 4 geall dpe s 5l Alime (e S

The human circulatory system has three types of
blood vessels which are

Arteries. Veins -Blood capillaries .
ot el e 1 G i 430 e ) (530 g small 555000 e 5 55
35 geall ol el 325 Y1yl )
Its function: It transports blood, gases; nutrients
and hormones (secreted by endocrine system)
.throughout the body
aaadl Sl Wt ) il se el 5 Ailaad) yualiall ec 3Ll s canll Jai :lgiaka

el el gz 8 (el ‘ Human circulatory system
Its role during danger shal sl 5

When the body faces a danger, the heart begins to beat quickly, so the
heartbeats increase causing
oy Lo ) il 3l 38 e sy il Qlil) oy e Tl anal) 4l 5 Ladic -
.The heart pumps more blood to the muscles, the heart and the other organs
sl il s i) cBlzasll ) adll ce 3y sall Calil] ey -
. The blood pressure increases, ki ai - .-
Respiratory system, sl el
Its structures.s
It consists of lungs, diaphragm and airways
(such as trachea and bronchi)
o) 28 ) Al (Jia) Al sl )yl 5 ¢ Salal linall s et 5l 558
(A s .
:Its function .t — ;
It provides the body with oxygen gas and gets | Hyman respiratory system
rid of carbon dioxide gas
O3S0 20l B e (e el s eV iy aasall 2ay
:1ts role during danger o shall oLl s
The circulatory system depends on the lungs to do its function, where
Cun caiyls g 2Ll i ) e (5 sall leadl aainy

When the diaphragm muscle

contracts, the lungs take in the air -
. relaxes, the lungs release the air rich
rich in oxygen gas

) (B ¢ Sl el Alas i Lais - in carbon dioxide gas
syl i L) 51 sa) ;\,@J‘gmﬂ}ymg@u\ggs\wgs,mmm
: 0508 B AU Sy )
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breathing in / w breathing out(’_ S
LS

chest chest
expands contracts

ribs \ lung

diaphragm
\;-"i :/l, = /
diaphragm — '7’7’;.’{43/
contracts -_) ‘
I \

© 2006 Encyclopaedia Britannica, Inc.

The bloodstream carries oxygen from lungs to all the body organs

and other tissues

6 A A 5 el sliac ] paen ) G0 (e CpanSY) ) (6 jae Jany
When the body faces a danger, the breathing rate increases and the
heartbeats increase to allow the body to send more oxygenated

blood to the muscles and brain

Eilmal) Y g€ el ) e el Jo s aneall o Lanall 8l il ol iy el Jana 313 3 cla |yl ansad) 4n) 5 Ladic
¢ Laall

different body systems work together to help the body respond to
the danger, where:
-The endocrine system releases hormones to fight the danger or to

run away from it

4 jlaal lga a0 claall 232l Slea a6y éua ¢ Glaall i) e awal) 3ac Ll b dilisa) auall 3 jeal Joss
Ade el sl haall

-The circulatory system pumps blood quickly around the body
«carrying oxygen nutrients and hormones to cells

LAY ) g sl 5 Audrall o) sall ¢ GamasS Y1 Sl anall J s Ao sy al) Gy 5 5all el sy

. The respiratory system provides different organs with oxygen

such as muscles and brain
flaall s Ol i SV Aliaall eliac ) a5 i il Slgaldl o iy |

- y 5 —
- e
: ;
/ —

A

diaphragm — &£ 1
relaxes { |
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FONIN| aling 4K Laliza

organized pats Although ol e

Cardiac muscle Sl dlae Upper arm muscles | g 3l <Olac

Eye muscles Cpadl C3liac Neck muscles 4l Ciliae

cannot control their |? oSl iy can control their & oSl el

movement s movement LS oa

move automatically | lali & jas

Involuntary muscles | 421200 @3lasll ' V/oluntary muscles |4l )Y Solasl)

allow the heart g il el Bending your elbow | g 581 <l e 5

pumps the blood ol

Endocrine system claall 222l jlea straighten your elbow | & oSl <lad e o

respond in different | 4au3l secrete hormones Gl e a0

situations Adlidal) ad) sall

gets ready i) e glands e

controls & pSall temperature CPIBSEESPE

blood pressure pall Jazica g blood vessels 43 5al) A $¥)

Arteries Ol Blood capillaries 4 sell ) el

Veins 33! allow blood to flow 3810l aall s

bronchi A sed) aall lungs s )

trachea 42 gl duzadll diaphragm Jaladl claall

danger b

SCIENCE = # mmmScience 6" prim




( o lilao Glglll aaa Juoai pi
L draule’ &1iSo pavig usi
S Mr:-Alifaz .\ . Tadrous

50 01005136959/ 01222978682

First term

Exercises on Lesson 3

1- Choose the correct answer:

1. Among the muscles which you cannot control their movement are........
a. hand muscles  b. eyelid muscles. c. leg muscles d. arm muscles
2-Cardiac muscles are type of involuntary muscles which form the...........

a. stomach b. intestine  c.lungs d. heart

3-Muscles of heart............. to pump the blood carrying oxygen to all body cells
a. contract only b. relax only

c. contract and relax d. neither contract nor relax

4-Among the organs which contain both involuntary and voluntary muscles is the
a. heart b. arm C. eye d. leg

5-Skeletal muscles work in pairs when

a. moving your hands towards your shoulder b. pumping blood to all the body parts

c. transmitting food to all the body parts d. closing your eyelid to allow you blink.
6. The system which helps your body gets ready to respond in different situations

by secreting hormones is the ............. system

a. digestive b. endocrine c. circulatory d. nervous

7. Among the functions of endocrine system is...........

a. transmitting food to the nervous system  b. controlling the muscles of stomach

c. controlling the body temperature and blood pressure

d. providing the muscular system with its needed food.

8. All the following are happened by the help of endocrine system to face or to run away
from danger, except

a contraction of your muscles b. increasing your breathing rate

c. increase your heartbeats d. digest of food that you eat

9-All the following are from types of blood vessels, except

a. arteries  b. heart c.veins  d. blood capillaries

10-Circulatory system can transport all the following through all the body parts except
a. nutrients b.gases c.hormones d.bones

11-When you face a dangerous situation, circulatory system do all the following. except
a. your heartbeats increase b. muscles of your body relax

c. heart pumps more blood to the muscles d. the blood pressure increases

12-Among the organs which belong to respiratory system is.....

a. stomach b.heart c.lung d. brain.

13. The system which provides your body with oxygen gas and gets rid of carbon dioxide

0aS 1S ......... system

a. respiratory b. nervous c. endocrine d. circulatory
14. The lungs take in air when the diaphragm.............. , While they release the when the
diaphragm............

a. contracts-contracts  b. contracts-relaxes c. relaxes-relaxes d. relaxes-contracts
15-The system which helps the respiratory system in transporting oxygen gas from lungs
to all the body organs is the............ system.

a. digestive b. nervous  c. endocrine d. circulatory
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2-Put (\) or (x)

1. Cardiac muscles are considered as voluntary muscles. ()

2.Heart is made of a type of involuntary muscles known as skeletal muscles( )

3.Cardiac muscles contract and relax all the time without stopping. ( )

4. The muscles that help you move your eyes in different directions are considered as volun
muscles ()

5. All skeletal muscles are considered as involuntary muscles and work by contraction ( )
6. Endocrine system secretes hormones that control the increasing of your

breathing rate during danger ( )

7.The heart begins to beat quickly during normal situations ( )

8. When the heartbeats increase, the blood pressure increases also. ()

9. Trachea is the only airway through which oxygen passes to reach the lungs ()

10. In dangerous situations, the body sends more oxygenated blood to the muscles and brai
face the danger ( )

11.Blood transports oxygen gas only to all the body organs and tissues ( )

12.Forearm muscles are considered as voluntary muscles ( )

3-Write the scientific term of each of the following
1.They are muscles that move automatically and you cannot control their movement

P )

2. They are muscles that you can control their movement (................... )

3.A type of involuntary muscles which form the heart that contract and relax all time witho
stopping (c.vvveenveennnnn.. ) T )

4.They are muscles which allow the movement of the bones of skeletal system

5. It is the system that secretes hormones to control the body temperature and the blood
pressure(.....eeeeennnn.... )

6. It is the system which consists of the heart and blood vessels that allow blood to flow
through the body(................... )

7.1t is the system which consists of lungs and other airways(................... )

4-Give reasons for
1-Heart muscles are considered as involuntary muscles

5-What happens to

1-The human body if the cardiac muscles don't contract and relax for a long period of time

.............................................................................................

.............................................................................................

SCIENCE = 5 mm——Science 6 orim




o Lilao @liglll a2 Jaoai i

drayle’ duiso pavig usl
A’“’L‘“"‘“@“““““"’ L Mr:-Alifaz .\l . Tadrous

First term

Activity 8 Getting fuel:sa e Jpasy ____ Esophagus
Getting fuel (energy) (s 28 e Jseasl _ Stomach
The body s_yste_ms work together to keep the |, e W o
body working in a correct way Gallbladder
dagnaa 44yl vl Jee e Jaliall s sl 3 jeal Jand
So, these systems need energy from food Small intestine .  Pancreas
we eat to do their functions Large intestine —RgCIAL
Lgida 5 aLal 4l glits o3 aladall (pe d8UIN 1) 3 3ea ] 038 liag o3 Rectum — A

e = nus

Food contains different nutrients such as:

carbohydrates, fats and proteins _ - i diaasiive eyl ——
i 5 all 5 sl 5 Sl s g0 S Jie ddlise Alae alic o alakll (5 giay
The complex nutrients must be converted into simpler substances before they
can be used by body cells
Lgalating) (e aneall LA (St (o J8 Jassal 3 5 ) Lely st 2y (o Bl 4013801 jualial) o cang g
The human digestive system converts the complex food into simpler
Lol ) dieal) pladall Jysaiy (gl gl Sleall a5
Digestion process (process by which the complex food convert into simpler
substances that the body can use for energy and growth
( said) 5 A8l Lealasiin avall (Say Tl 3l ge ) Sieall aledall LIS (e J say dolec) anad dilec
Note Inside the cells, some of simpler substances are used in cellular

respiration process
Al L) ddee 8 andind Tanl1 ) sall Gans 2a 55 (LAY Ja)s ddaadle

-Digestion begins when you put food in your mouth.
lad A alakal) i Ladie anagll dlec faii -
-Jaw muscles move to help your teeth to chew the food
'(“L’d“]\ &ae AL Sliliad ae Ll Slal) ¢ Mcae &l jati

1 hewing breaks up the food into Smaller parts to help chemicals (enzvmes)
secreted by endocrine system to digest food easily
A s aladal) iz o elaall aaad) Slea W ok ) (g 33Y1) Alaasll o) sall saclusal jraal ¢l Jal () aledall cugits ) gacaall 505
When you chew food, saliva (a liquid in your mouth that contains enzyme) can

easily soften the food and begins the chemical breakdown of food
e\a.bﬂ@\.}qg\ M\gi&,\gjﬁweuu\dgoi (r) e s sing o)y clad 8 3 5a 5al) dab.d\) Glalll Sy sehu\&baé.b

After you swallow the food, muscles push it down to your |

2 ) esophagus, then to stomach

Basall N a3 e pall () daud ) cOlanll 428 caladall aliss o 2ay
-The continuous churning movement of the stomach and
secreting the stomach's digestive fluids that contain an

acid and some enzymes leads to more food breakdown
:@}y\u@}umécgju&d\sad\‘;w\ds\y.\\)'\)ébaéjwmw\zw\asﬁoj-
pladall Cuids (e 2 3l ) g5
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Enzymes secreted from pancreas and gallbladder Liver Pancreas

help in the chemical breakdown of food once it

moves into the small intestine.
o) AN 3 jaa alalall el Il 85l jall 5 Gul Sl (he 83 _jiall iy 351 aeli
ALgal) elaaY)

Absorption of nutrients (digested food) starts in

the small Intestine |
A58 slaaY) 3 (o sngall aladall) Alaall yaliall Galaial fay Small intestine

The walls of the small intestine absorb these nutrients through blood
vessels to carry them to all the body parts

e o) Lelantl 4y sadl) e 1 (33 5l e A1) pualial) o2 288N elaa) () jan (aial

The undigested food is passed to the large Large intestine
intestine which is also known as colon as a |
soupy mixture

#la Lol ) o) iy Wagf o yes il 5 Al elaa) ) o suimngall e laall iy

Then, the large intestine absorbs most of water from
the undigested food that leaves the body as solid

mass known as feces or stool Rectum
Llia AL S5 e anal) & i 3] o guagall yie aledall (g ol aline Aadall olaa) (aiai o Anus
1A 51 50 s
The last part of the large intestine is known as rectum that stores the feces
.until it leaves the body
el ez A a5l G5 ) aially Co ey Aalal) clead) (e 58 Y) ¢ 5all
The feces leaves the body through a muscular opening at the end of the
rectum known as anus

A A anly Ci el ainall Ales 8 Ailiae A8 DA (e a3 ) A

Transporting nutrients assi s

Nutrients are transported to different organs through the circulatory system
4 5all By sall DA (e diline liae ] 400300 jualinl) Ji5 &y

Some nutrients are used at once and others are stored as sugar and fats .
0535 S JSG e AV Gand) (g 345 ol g Baad 5 e A0 jualiall (amy aladind oy

Example Ju«

The liver and muscles can store glucose sugar and convert it into a special
storage substance called glycogen

O Sl ani Rald 0585 83la G alisads S slal) S 0385 Claall 5 2 gl

The liver and muscles convert glycogen into glucose sugar again and
release it when your body needs energy

AU ) o iy Lesie Ledllay 5 (530550 558l S ) G sSulal g say dlimall 5 2 o 58y

Your body needs this energy when you are exposed to a danger situation

to fight this danger or to run away from it
aie g el) sl Hhaal) 18 & jlaal judad (il gal (i yai Laie d8Ual) o2 ) Slesa #liag
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Activity 9 The Excretory System z1,ay1 jles 9 Lz

The body must get enough food, water and air to do its function in a correct

way

m@ﬁ&#ﬁe@ﬂd,@\j;w\}dhﬂ\w@;u&ﬁg\d@oigﬁ
Not all the materials we eat are useful. Also, some of the vital processes that

occur in our bodies produce waste materials

Ol oxits Liabaad 8 Caan ) 4 ol Cillasdl lans o LS 3aie Led sl il o) sl S s
How does the body get rid of these waste materials

L 53y aall Galdt (oS

The waste materials leave the body through the excretory system in a

process called excretion process

gAY e anddnlee G al AY) Sleall Gak Ge avall e Gl £ A5

EXcretory system a2y sl

It is a system that is responsible for storing and getting rid of waste

materials produced from cells

LA Lt Al il e paladll 5 0385 e dssaa) Jleadl 2

EXxcretion Process sy ile

Important vital processes inside the body, where the excretory system
collects the waste materials produced by cells and removes them from the

body

padl e Lea a5 LAY Leaty Al Gl pasy al 5aY) Sleadl o sl Cus cauad) Jas dage 4y soa dlac
The excretion process is necessary to remove the waste materials resulting

from burning food inside the body cells through their membranes

Leisie] 335k oo avall LA Jal abakall 5 a (e Aailill cdlzadll 3y 45 e )SY) dulee

Notesetaadu

1-1f your body doesn't get rid of waste, you will get sick

ey g il (0Ll (e o (alily Al 13)-]

2-The digestive system doesn't share in excretion process, where it doesn't

work on the waste materials produced from burning food inside the body

cells

emall LA Jah aladall (3 5a e Al cdladll e Jery ¥ Gz ) AY) dlee 3 aag) Sleall & Ly Y22
What are the body parts responsible for excretion process

1-SKin When you sweat, waste
leaves the body through pores

In your skin_
Sala 853 52 sall alusall

2- Respiratory system
When you exhale, your body

gets rid of is carbon dioxide
9 o paldty 3 e il Sleal) -2
G538 s
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3- Urinary system s e - kidney ',‘5} |
ws slts structure: e/
It consists of -Two kidneys Bladder

-Urethra-Ureters

Jsall 6 e - Ale - s - S e (oS5

Its function It removes waste materials
from the blood in the form of urine

ureter

Do IS5 e all (e cdlondl) A1) 3] 4t bladder

Urinary system sl sl urethre ol
1-Two Kidneys o S
The two kidneys contain a very big number of microscopic filters known as
nephrons

5 5anilly A8 5 paall Ay sgaall ol jall (e e € 220 e Gl (g ias
The two kidneys clean and filter the blood up to 300 times a day, where
i ol (43 50 300 (i aall dpdaal  Caplatiy (LIS 6 55 *

A large artery brings blood to each kidney -

AS S ) aal) Juady S (o siy -

Tiny blood vessels branch off and pass through each nephron that filters the
blood and removes harmful substances from the body

ol a5 olall ) gall A1) 5 ) Apdeay o 585 5 juia Ay 53 dae ) 5 R i a5 g

One of the most important waste materials o
removed by the kidney is called urea which is s s
formed due to the breakdown of proteins w1 e,

arteries

.Inside the body cells i
5 Ly sl s Bale SN Lgia Gaali ) cDzadl) o) sall aal g Segmental

arteries

meall DA s i o pll Jlad Al o 5 T/
After the filtering is completed, urea, other waste ey ||
materials and water become urine

s A elall 5 oA Cdladl ol gall 5 ) sal) J s e il dlae JLaS) 22y -
2-Two narrow tubes (two slender tubes) ... s
.They carry urine from the kidneys to the bladder

3-The bladder and urethra .

The bladder stores the urine, then it is removed from the bladder through
another tube called the urethra.

1- Blood cells and proteins are too large to pass through the filter
(nephron), so they stay in the body.

a3 (gl e pal) e s pall LeiSar Y s o 5 e il 5 22 LD -]
2. Urination is the process of expelling urine from the body
pall a Jsdl 2k due 52 sl 2
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Getting fuel (energy) |25 e Jsasll | converted ) J s
(A8Lal))
proteins Gl ;) carbohydrates Sl a5 SN
fats Osall simpler substances [ ol 5«
complex nutrients 8aaxe 430)2e yalie | Digestion process ot Ales
Jaw muscles Sl <Slac teeth il
chew the food pladall e saliva lalll
enzyme i) soften the food pladall cply
chemical breakdown | el Jlasl) small intestine 438all slaal)
pancreas Sl breakdown JIas
gallbladder 8]yl Absorption abalial
digested food psagall alakall undigested food gl e alalbill
soupy mixture el laida passed ()i
feces BIBY colon Ol
rectum PRGN anus z A
muscular opening dliac da7d Excretory System I AY Dl
sick a e waste materials COlad
Two kidneys CilS Urethra- Qs
Bladder il Ureters Il s
nephrons Gl 5yl microscopic filters 4 el Al )
urea (Jsd) Lsl harmful substances |5 Ll 3 sl
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Exercises on Lesson 4

1- Choose the correct answer:
1. The systems of the human body get their needed energy from ........
a. the Sun. b. water c. food d. carbon dioxide
2-All the following are from the nutrients that the food contains, except
a. carbohydrates  b. oxygen gas c. fats d. proteins
3-The system which converts the complex food into simpler substances that the body can

use for enerqy and growth is the.......... system
a. respiratory b. nervous c. circulatory d. digestive
4-You can use your ........... muscles to help the teeth chew the food
a.eye b. cardiac c.jaw d. hand
5-The system which helps the digestive system during chewing the food by secreting
enzymes in your mouth is the.......... system
a. endocrine  b. circulatory  c. respiratory  d. nervous
6-The function of saliva inside your mouth is
a. cutting up the food into smaller parts
b. softening the food and breaking it down
c. transporting the food into stomach
d. transporting the food through body organs
7-The organ which belongs to the digestive system and secretes fluids contain an acid
and some enzymes isthe ............
a esophagus. b. stomach. c. small intestine. d. mouth
8-In small intestine........ help(s) in breaking down of food by secreting some enzymes
a. pancreas only b. gallbladder only
c. pancreas and gallbladder d. pancreas and lungs
9-Absorption of nutrients inside the body starts in the....... organ
a. large intestine b. small intestine C. heart d. stomach
10-Walls of small intestine contain ........which responsible for absorbing nutrients
a. blood vessels b. hairs  c.glands d. nephrons
11-blood carries............. formed Inside small intestine to all the body organ
a.feces  b.undigested food  c. bones d. nutrients
12- The large intestine absorbs ......... from the undigested food
a. nutrients b. water  c. blood d. urea
13-The part of large intestine which stores the feces until it leaves the body is the....

a.rectum b.colon c. esophagus d. anus

14- The organs which can store glucose and convert it into glycogen are......

a. liver and pancreas b. muscles and stomach

c. esophagus and stomach. d. liver and muscles

15. The system which helps the digestive system in transporting the nutrients to all
different body organs is the............ system

a. nervous b. respiratory c. circulatory d. excretory

16-The body gets rid of waste materials by......... process

a. digestion  b. excretion C. respiration  d. sensation
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17-The excretion process Is necessary to.........

a. digest the food that you eat

b. allow your body to move

c. transport the nutrients inside your body

d. remove the waste products from your body

18-All the following are responsible for excretion process, except

a digestive system. b. skin c. respiratory system d. urinary system
19-The organ which is responsible for secreting sweat is the

a esophagus. b.stomach c.skin d. kidney

20-All the following are from the waste materials which are produced by your body except
a. urine b. oxygengas c. carbon dioxide d. sweat

21- Among the organs which belong to urinary system are

a. stomach and kidneys b. ureters and gallbladder .

c. kidneys and bladder  d. urethra and heart

22-The two kidneys play an important role in the filtration of........... inside your body
a.water b.enzyme c.acid d.blood

23-The blood which carries the waste materials, enters each Kidney through a large....
a. vein b. artery c. blood capillary. d. ureter

24-Urea is formed due to the breaking down of ........... inside the body cells

a. carbohydrates  b.fats c.acids d. proteins

25-The tube which transports the urine from the Kidney to the bladder is the

a. vein b.urethra  c. ureter d. artery
26-The process of expelling urine from the body is called process
a. urination b. respiration  c. digestion d. sensation

27-Inside the mouth food softened by the help of a liguid contains enzyme that is produced

from
a stomach b. esophagus c. small intestine. d. salivary glands

2-Put (V) or (x):

1- Systems get their needed energy from the food we eat ( )

2-The simple substances must be converted into complex nutrients

to be used by the body cells. ( )

3. Digestion begins when the food enters esophagus ()

4-Saliva is a liquid which is secreted by endocrine system inside your mouth( )

5-The acid and enzymes which are secreted inside stomach lead to more breaking down
of food ( )

6-Inside large intestine, enzymes which are secreted from pancreas and gallbladder help
in the chemical breakdown of food ( )

7-Absorption of digested food starts in the small intestine. .( )

8. The digested food enters the colon as a soupy mixture ( )

9-Colon absorbs most of water from the undigested food that leaves the body( )

10-The feces leaves the body through a bony opening known as anus ( )

11. Circulatory system transports the digested food to different body organs( )

12-All nutrients that are absorbed from small intestine are stored as fats inside the body ( )
13-Glycogen is converted into glucose and stored in liver and muscles ( )
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14-When your body needs energy, liver and muscles convert glycogen into glucose again ( )
15-Excretion process is necessary to convert complex food into simpler substances ( )
16-If your body doesn't get rid of waste, you will be healthy ( )

17-The main waste product which is expelled by respiratory system is the urea ( )
18-The two kidneys remove waste materials from the ( )

19-Nephron helps in the filtration of blood from urea ( )

20-Urine is expelled outside the body through urethra ( )

21-Blood cells and proteins are too small, so they can pass through the nephrons of
kidneys ( )
3-Write the scientific term of each of the following

The system which converts the complex food into simpler substances that the body can
use to getenergy  (......ooeeienn.... )

2. The process of breaking down the complex food into simpler substances

process 3-A liquid in your mouth contains an enzyme which helps in digestion

4. An organ in which absorption of nutrients starts (.................. )

5-The organ which absorbs most of water from the undigested food

6-. The last part of large intestine that stores the feces until it leaves the body (......... )
7-A substance that is stored in liver and muscles, then converted into glucose when your
body needs energy (.................. )

8-1t is a system that is responsible for storing and getting rid of waste materials produced

from cells waste materials produced from cells(..................... )
9-1t is the process of removing the waste products resulting from burning food inside the
body cells through their membranes(.................. )

10-The organ which helps in excretion of sweat through the pores that are found in it

14-1t is the process of expelling urine from the body (.................. )
.15-Glands that produce a liquid in the mouth to soften food (.................. )

4 -Give reasons for:
1-The body needs to convert complex food into simpler substance

......................................................................................

......................................................................................
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5-Undigested food becomes solid wastes inside the large intestine

......................................................................................

......................................................................................

......................................................................................

5-What happens If

1-Complex nutrients don't convert into simple substances inside your body

......................................................................................

......................................................................................

6-Look at the following diagrams that represent the sharing of some
body systems to do some processes, then use the words below to

complete the following sentences
(resplratorv system - skin - urlnarv system - cwculatorv svstem)
1-Letter (A) represents .............. S e

2-Letter (8) represents.............. (af)B) (o ( A 5 1 ( B l/ o )
3-Letter represents ............... \ VAR, \ ot B A2
4-L etter (6) represents ............... L c /'

_ - - \\
7-Write each of the following :  —— N
organs below the system that Excretion process. wasto riatesials Respiration process and
belongs to : (Heart-Lungs - and urination process.  transportation of gases.

Kidneys - Stomach)
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Activity 10 Getting Rid of Waste <t e alzal

The Kkidney is a filtering system for the blood » e sl s S -

So, engineers design special devices for people whose kidneys are not
working property. -These devices filter the blood to remove waste

materials

AN Y anll dphaiy 3 3] 038 a5 - (S agilS Jand Y (pdll GalaiD Aala 5 jeal araaly () sutigall o6 13
CScadll

an experiment to show how the kidney model is similar to the real

kidney to filter the blood from waste materials
il o o) At B Alinl) LIS I 73 05 4y B i 51 2 5

Tools
Cone-shaped filter Beaker Funnel Water

{represenils the nephron)

i =

Ste S Some salt Some red kidneubheans
' i 2t bi '

1-Place the filter 2-Dissolve
into the funnel, the salt into
then put them the water

into the beaker

3- Add the red | 4- Pour the @

kidney beans mixture into \v/
and rice into @/ the filter A

\

the water @ @ 0
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Observations ciasu.
The water that contains salt (they represent the

urine) passes through the filter

D8l e ey (Jsdl) e e (Ao s 58 (sl 2l

The red kidney beans and the rice don't pass through the filter
S e Gl Y oY s el yeadl W gealdll

i3 Conclusion

The kidneys work as a filtering system
for the blood, where:

When the blood enters the kidneys, they
remove some waste materials that come

out as urine

(SIS L aall Jay Laie : Cua caall ddan 2Uai IS Jand
s JS8 e 7 A3 Al Blzadll sy Jy 5 el

Blood cells and proteins are too large, so they don't pass through -
the kidneys' nephrons

S Alig i e a3 Y IA s 35S Gl pall 5 aall LA

Note Studying a kidney model instead of a real kidney saves time,
money and effort, and saves

Jasis agally Jlally i gl 5o 8 Al A0S0 B (e Yy SIS 23 g ) 0 Aan Sl

Activity 11 Systems Working Together s des auady

different body systems must work together to get energy and
nutrients from food we eat to keep the body healthy

Lalaall ad sl (gl aladall (e dudaall o gall g A8l e J geandl e Jand Ol cang Adlidall aneall 3 3¢l
anall dnia e

Each system depends on all the other systems, where if one system
does not do its function, the other systems will not able to do their

functions well
Ls)AY\:&AL:JY\uSAuJuU cMS:\Ja)JM.LJY\ h\ejmejb\g_u;cg);‘ﬂ'é)@;‘ﬁ\czm;ése%dsm
s IS8 et 5 o)l (e
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filtering system dadal ol The kidney Sl

remove J s waste materials GOliadl)

urine s rice oY)

kidney beans and el paall cld padll | filter () =l e

Systems Working Lre Jas dalaiY| remove some waste | il ey o 3

Together materials

depends on Sie ainy keep the body healthy |4sa e Lilsy
anial

SCIENCE = 63 smmScience 6" prim




<‘3“E'-?"t§bs'!llanp-,—
L draule’ &1iSo pavig usi
Bjals ClySao Gulais pigo . .

———_  Mr:-Alifaz .\l .Tadrous

64 01005136959/ 01222978682

First term

Exercises on Lesson 5

1- Choose the correct answer:
1. Engineers design special devices to work instead of ..... blood from waste materials

a.stomach b. heart c. kidney d. lung
2-Nephrons play an important role in
a. secreting hormones to control the body functions
b. controlling the movement of body from place to another
c. breaking down the complex food into simple nutrients
d. filtering the blood from waste materials
3-Among the substances which cannot pass through the kidneys' nephrons are

a. blood cells and urea b. blood cells and proteins
C. proteins and urea d. water and urea
4-Urination process happens by the help of............. system
a. digestive b. urinary C. respiratory d. skeletal
5-The two kidneys remove waste materials as....... and expel them in the form of urine
a. water and urea b. urea and blood cells
c. water and proteins d. proteins and blood cells

2-Put (\) or (X):
1-Kidneys are considered as a filtering system for the blood ( )
2-People whose kidneys are not working properly must use other devices to filter their
blood from waste ()
3-Proteins can pass through nephrons during filtration of blood in the two kidneys (

)

4-Studying a kidney model can save time, money and effort
5-The two kidneys remove waste materials from undigested food which
come out in the form of urine ()
3-Complete the following sentences using the words below:
(kidney model-proteins-blood-urine-nephrons-urea)
1-People whose kidneys are not working well, their...... cannot be filtered well
2-Some substances can pass through nephrons as............. while other substances cannot

pass through nephrons as..............
3. The microscopic filters which are found inside the two kidneys are called

4-We can save people's life when studying a......... instead of a real kidney
5- Waste materials that are removed by the help of urinary system are coming out in the fo

5-What happens if The blood does not pass through the two kidneys during its
circulation inside the human body

.................................................................................................
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Record Evidence Like a Scientist s i as Jse
different systems in the human body that work her to help the body
.pots ready to fight a danger or to run away from it

Ada el ol a4y jlaal dawin¥) e aall sl saclie o Jand Gl ana 8 dabisd) dalasY!
Now, try to think Ikea scientist by writing your claim, your
evidence and your scientific about one of the main points of this

concept through the four

Gonet ) JalEl) gaa) Jea dpalall dlaaa g @lilal g ele sl LS JMA (e LS eﬂ.cgj)SéSQi Jsa )Y
A )Y MR (e o sgiall 13g]

The Question How does your body taction as a system

Step 2 My
EVIOENCE. . e,

Step 3 My Scientific Explanation
Activity 13 TEM in Action ¢ Sl (=

Diabetes disease
The function of endocrine system is to produce hormones

that regulate vital processes in the body

anall 8 4 aal) illeall alati il G e el ) & slanall 233]) len Aia g

Diabetes disease Is one of the disorders of the endocrine system
People with diabetes disease are unable to make or use insulin, so
sugar stays in the blood and causes many problems

JSLER (o aal) g ool 3 Sl (il s 23850 4l ) e sl it (S im s ¢y sibeadl) alaisY)
Pancreas is one of the organs of endocrine system that
produces insulin hormone. where

Cun ol s (s iy A slanall aaal) Slea sliaef aal sa Ly <)

Noteilsd

Researchers are now working to develop an artificial pancreas, so ¢

.people infected with diabetes don't need the external pump
A s Aiima ) 5 Sl (e (o sibamal) gling VI ¢ e linm (uly Sip skl e (Y1 (sl Jange
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Exercises on Lesson 6

1- Choose the correct answer:

1. Diabetes disease occurs due to a disturbance in one organ of ......... system
a. respiratory b. nervous c. endocrine  d. urinary

2-The organ which is responsible for secreting insulin hormone is the.........
a. gallbladder. b. pancreas c. liver d stomach
3-Insulin hormone is responsible for requlating the level of......... in blood

a. proteins  b. fats C. water d. sugar
4-Pancreas belongs to..... system and its secretions help in completing ......... process

a endocrine-digestion b. circulatory-respiration

c. digestive-urination d. endocrine-sensation
5. People who suffer from diabetes can use the insulin pump device that injects the body
automatically with..............

a. sugar b. water  c. insulin d. carbohydrates

2-Put (\) or (X):
1- Diabetes disease is one of the disorders of the respiratory system ( )
2-Pancreas secretes hormone to regulate sugar level in the blood ( )
3. If pancreas cannot do its function correctly, the sugar level in blood doesn't
affect ()
4.The body uses sugar to get its needed energy ( )
5. The insulin pump device helps diabetics control the water level in the blood
with automatic injections of insulin ( )
6-Researchers are working to develop an artificial pancreas instead of the
insulin pump device ( )

3- Write the scientific term of each of the following:

1. The organ that is responsible for regulating the sugar level in blood

(e, )
2-A hormone that controls the level of sugar in the human blood
GO )
3. The system which helps in regulating sugar level in the blood by
GO )
4-A device that is used by diabetics to help them control the blood sugar levels
with automatic injections of insulin(.................... )
5- A disease that is resulting from the disorder of secreting insulin hormone by
pancreas(.................... )

4-Give a reason for
Diabetics must give themselves reqular shots of insulin e
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Concept 3

Energy as a System

| esson 1

Activity 1 electric circuits
Electrical poles that support electric wires
between cities and the wires inside walls are

all examples of electric circuits

LedS Gl anl Jaha el 5 el Al 5eSI DY) ae 5 1) 2L 1S saee Y]
Al S i 5l e Al

So, every time you turn on a light switch or an electrical device, you use

electric circuits
Al eI il gall aaais il ¢ L S Slea sl e guall Uike Qi Lsd o 5853 je IS 3 el

First term

How is a circuit considered as a system Simple Electric Circuit
Alaill 350 <5 il Aliag 5 ilall el (S ol

The electric circuit is a path for electricity that &

consists of many components that work batery (-
together as one system il
aa) g ol e Jard U e 2o (e 050 £l jeSU jluse o A3l oS5 il T

Activity 2 Light Bulb Trouble s gl s

connected series way connected parallel way
S sl e Jaa 5l 45 )k s e Jua il 43 )k
When a light bulb burns out, When a light bulb burns out,
all the other light bulbs are all the other light bulbs still
turned off light
s AY) A <) seliaa (s AV 43l <)
© hitp:TTveww electricaltechnology org/ Break |
| ff* | ki B

o All the;ulbs areic;;’: l I \-r I I

. . The rest of bulbs are ON
Series Conm—t.'ctlon _ Parallel Connection

From the previous explanation, we can conclude that

There are different ways to connect the components of an electric

circuit

Al Sl 3 palall s gSa o 5 Adliae (3 da llin () ettt O LSy ¢l 7 5801 (ga (g0 0
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Activity 3 Magnetism and Gravity wisi, ks

Gravity and magnetism are forces that affect us every day.
psr IS Lle Ol 558 (U 58 dpupalinall 5 dpilad) |

The two forces are different from the other forces because objects
do not have to come into contact with one another to get affected
by gravity or magnetism

gl gl pdlally ) Ganal) Lgimny o aliaa) e o 55 pall o o 45 (50391 (5 58 e i (ol il
Gravity at Work g sz
Gravity (gravitational force) is a force that affects everything

which has mass
Al 88 e i sl s (Apdlad) 5 8) dpilad)
Earth has great mass compared to everything located on its surface, so all

.0bjects on or near Earth's surface are pulled toward its center

GOl sl oY) e 5 ga pall slual) ases 8 Ul dleadan o 3 5a g0 o5 S A )la 5 S AN i )Y) e
208 e g mhadl Cas oy Lgie

There are two factors that affect the force of gravity Mass Distance

A ddbial) Laa Andlall 5 8 e o) Sis o Dale Sl __ Airplane
As the distance between objects and
the center of the Earth increases, the

gravitational force decreases
AoMall 5 58 Cumidil ¢ yY1 38 e aluaVl (ALl ) LS

We cannot see gravity, but we can observe its effect

on objects such as: Earth
i a1 e la il ddaa S WSy oS0 dpdlall Ay, LSy Y

- Gravity holds you to the ground.=,u e dsszssial - —o C:_-U
When you throw a ball into the air, it will stop C‘ |
moving upward at a certain point and fall back @ |
to Earth this is due gravity

La ) o 138 5 Y

:Magnetism at work
Magnets are made of iron and other materials . s s s sl pe g sime pulitiadl
A magnet has a force called "magnetism

Apelliial) panii 5 58 il
Maanetism allows the magnet to attract certain materials without

making direct contact
Bl L) (53 R 3 30 s Gubliaall s Rplalind

Magnetism allows magnets to attract or repel other magnets e
AV luglalianall A o Cday Gudalisnall prans dpdalisll

SCIENCE . i SN CE 6 PPN




UoLilho @ligll aaa Juoai pi

drayle’ duiso pavig usl
A ———  Mr:-Alifaz .\l .Tadrous
69 01005136959/ 01222978682

First term

Magnetic Field ubbiaad Jual

Magnetism of @ magnet appears in an area
around it known as magnetic field"
‘EHHLM\ Jaall iron filling

Magnetism affects certain objects that are in its magnetlc fie
Like gravity, we cannot see the magnetic field, but we can only

.observe its effects
Lo iy (S0 ¢ pualalinall Jlaall A5 LiSay Y edadal) S ceudalisnall Lellaa 883 5 50 Aima pluaal o Guubliaall i
a)uﬂ R A.L;m.q

The best way to see the magnetic field is to

.allow a magnet attract some iron filings
) 831y ans G Guliiall land) b (onalalidl Jlaal) 45 1 4 sk Junil o B8

The pattern that the Iron filings make near the
magnet is the cutline of its magnetic field as

.shown in the picture
ajjmj\ cmyﬁusw&w\ﬂbd&jm‘jaﬂ\}%uﬁw\wuﬂbmﬁ\eﬁ\}mtgﬂ\lsmﬂ\

Similarities and differences between gravity and magnetism
Andalizall g Audlad) p CaMEAY! 5 4Ll aa

o Graviy
Similarities 4Ll 4a
Both of them are forcess s L
It is not necessary for objects to come into contact with one

another to get affected by gravity and magnetism
Aoeodalinall 5 dpdlally il AT Laaast aa sbua) uadlii G ¢ )5 pall (e o

aay) Differences

Gravity attracts any Magnetism attracts certain materials only

object that has mass | =% s fesbindd 22
A A o gl 23 Al Magnetism is considered as

Gravity is always el e Al i _ _
downward pulling A pulling force when it attracts objects -
force .0r another magnet
Jdl i 558 Ll oo Ailal) AT Bubline o cludil @dat ladie a8

A pushing force when it repels another -

magnet
DA puhling 3 Ladie 2835 68
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| esson 2

Activity 4 Does It Attract
what objects are attracted to magnets and also how the distance between the
magnet and an object affect the attraction between them

Legins adal |5 Gubalital fyy Ailsall BB A0S Uyl y gulalitall ) ool Al bl gl
S A

|
&l
&l
= oy
Magnet Ruler Iron nail Aluminum foil

PEIl-NEY
) } J -
Plastic spoon Copper wire Steel paper clip -

Steps 1-Put the magnet near each item to determine whether it material
Y ol danle S 1) Lo ayanil dadad S (e ol ualinall e |

Observations The iron nail and the steel paper clip are attracted to the
magnet. The aluminum foil, the plastic spoon and the copper wire are not

.attracted to t magnet
o st W) BI85 A Y udalinall ) 53V 8l (3,550 cladia s gapand) Slensall dady cillaadldl) /
bl ] kol L AU Rinld ‘;
2-Put the Iron nail at the 0 cm of the ruler and put the e
magnet at the other end of the ruler l

8okl e DAY Gkl 8 pulalinadl paa 2358 plaall (e aa () Al die gaaall jlewal) a2
3-Approach the magnet slowly closer to the iron nail
guall Jlensd) ) iy edas Gulalinal (ge ) - 3

Observation aas>u

.The magnet attracts the iron nail at the distance of 6 cm
o 6 Al e saall el oy (ualaliaall

Conclusions 1-Magnets attract some metals only, such as iron (steel), nickel

and cobalt
<l 5S 5 JSall 5 (caliall) ayand) Jio Jadd cpalaall (iany Gudalinall Caday -] clalisigy)

2-The magnetic objects are attracted to the magnet from far distance when these

objects locate at the magnetic field of the magnet
oublinall wblinall Jlaal die alual) o2 25 Ladie 3y dilue o Guslaliza) ) dpusdalizal) dlua ) adasi -2

Magnetic materials Non-magnetic materials
Lunhliadl ol sall Guablindl e 3l sl

They are materials that are They are materials that are not
attracted to the magnet attracted to the magnet

Examples Examples Aluminum, plastic,

Iron, nickel and cobalt copper, paper and wood
<l S 5 JSaill 5 sl el (b5l 5 uladl 5 LUl 5 o sria 1Y)
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electric circuits Al yeSl ) sall connected Jua 5ill
Electrical poles il ¢Sl s2acY) [ electric wires Al eI LY
parallel way )l A5y Hha series way sl A&y Hla
burns out G Gravity Al
magnetism Aplalizall forces s
Magnetic Field ublinadl Jaal | gravitational force Anilall 3 48
attract Qi iron filings paadl 33
pattern bl contact o
affected by gravity | &= 5 .downward Jat

and magnetism gl

pulling force s repels A
A pushing force g i A attracts e
Magnetic materials | fsbliad 35 Non-magnetic Apaghalinall s 3 sall

materials

iron nail gl lewd paper clip Gl el
(steel),iron (lall) 3 magnet il
aluminum Sl copper ol

not attracted to the |o==d =5y Injckel Jsals
magnet
attracted to the ceblidl s cobalt sl
magnet
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_esson 1

1- Choose the correct answer:

1. Gravity and magnetism are similar in that...........

a. they are repulsion forces only b. they are attraction forces only
c. they are forces that attract all objects  d. we cannot see them

2-When we throw a ball upward it returns back to the Earth due to..........

a. gravity only b. electricity and mass
Cc. magnetism only d. magnetism and electricity
3-The ............ of objects and the.......... between them affect the gravity force

a. mass-color  b. distance-mass c. mass-distance d. volume-distance
4- Gravity and magnetism

a, are two pushing forces only b. are two pulling forces only

c. have some similarities and some differences

d. both of them attract all types of objects.

5- Magnets can be made of.............

a. copper b. glass c. iron d. plastic

6- is a magnetic material that is attracted to the magnet

c. Paper  b. Nickel  c. Paper d. Wood

7-Some materials cannot be attracted to the magnet, because they are b. made of nickel,
iron and cobalt

a. magnetic materials b. magnetic field

C. non-magnetic materials d. iron filings

8. If we put a piece of aluminum foil and a piece of wood close to a magnet, the
magnet......
a. will attract aluminum foil only. b. will attract wood only.
c. will attract both of them. d. will not attract both of them.

9-All the following materials are called magnetic materials, except...........

a. iron b. plastic C. nickel d. steel

10. Magnet affects certain objects like ........ when they locate in its magnetic field

a. wood and steel b. nickel and plastic c. iron and copper d. cobalt and steel
11-The area around the magnet in which magnetism can be observed is known as.
a. magnetic materials b. magnetic field

C. hon-magnetic materials d. iron filings

2-Put () or (X):

1- The force of gravity increases between objects when the distance between them
increases ( )

2-Electric circuit is the path for electricity that consists of many components that work
together as one system ( )

3. Light bulbs can be connected together by wit ways, which are semes way and parallel
way ()

4- Due to the great mass of Bath, it attracts all objects towards its center

5-The attraction force of a far object from the earth surface is more than the near object ( )

6- Magnetism is an attraction or a repulsion force, while gravity is a repulsion force only ( )

SCIENCE = 72 immScience 6" prim




o lilzo @lygll e Jioai pi

droule’ duiso pavig usl
A ———  Mr:-Alifaz .\ .Tadrous
73 01005136959/ 01222978682

First term

7-The force of gravity appears when any object is thrown upward into the air as it will
return back to earth's surface ( )

8-The magnet has a force called magnetism ()

9- Small pieces of paper can be used to see the magnetic field of a magnet( )

10-All materials can be attracted to the magnet ( )

11-Magnets attract the non-magnetic materials such as iron, nickel and steel( )
12-Cobalt is an example of magnetic materials ( )

4.The magnetic objects are attracted to the magnet at any distance from the magnet(
15-We can use the magnet to separate between some iron nails mixed with magnet(

16-A piece of aluminum foil and a plastic spoon will be attracted to the magnet ( )

3-Correct the underlined words
1-Magnetism is a pulling or pushing force, while gravity is a pushing force only

(ceeeeeees )

2-The magnet is surrounded by an area called magnetism in which the magnetic force of
a magnet appears (.................... )

3-Gravity is the force by which a magnet attracts some materials(................ )
4-Electricity is the force that affects all objects that has mass and attracts them towards
Earth's center (.................... )

5-The force of gravity is affected by two factors which are distance and shape

3-Write the scientific term of each of the following

1-The area around the magnet in which its magnetic force appears(................ )

2. The force of Earth which attracts all objects on its surface to its center (........... )
3. The force that allows the magnet to attract some materials without making direct
contact(.........ooeeunnnns )

4-The materials that are attracted to the magnet (..................... )

5-The materials that are not attracted to the magnet(..................... )

5- Give reasons for
1-The electric circuit is considered as a system

6-What happens to

1-The mass of an object increases. (according to the force of gravity)

.......................................................................................
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Activity 5 Generating Electricity.. . s
The generator is a device used in generating electricity %
2l el A 55 3 a2diy e 5 sl

Generatoras.

Structure It consists of: -Large magnets -Coiled wires

Function: It changes mechanical energy (kinetic energy) into electrical energy

used in lighting houses and operating electrical devices

Tl eS8 a1 by el 5 ) (o8 w353 A8 5aS Al ) (S sl 48Lall) ASlSal) 38Ul gy o sy righs

How does a generator Work sl sl Jes; s

When large magnets spin at a high speed, the spinning magnets create electrical
charges on the coiled wires, so electricity is produced

£ LS ) Ay UL 5 Al DL e Al jeS clinnd 5 ) sall ciludalinall O 55 dglle Ao b S Cilughline 535 Ladic
There are different forces that can be used to make the magnets in the generator
spin to generate electricity, such as

e eel jgSI el jeSI ol il ) a5 Al gall 3 53 g sall lisplalinall Jrad Lgalasiind (S dalias (5 8 cllia

1-Water in dams are used to operate

water turbines, causing the magnets in

the generator to spin

Al gall 8 Cdaliaall )50 ) (525 Laa colaall iy 58 Jaseil 3 gl 8 olsall a23ius
2-Winds are used to operate wind turbines,
causing the magnets in the generator to spin

A gall (& Gulalinall G 50 (N a5 Laa (Ll Sl ) 58 sl 21 ) aadi
3-Sources of fuel such as oil and coal are used to
make water boil producing steam which causes

the magnet in the generator to spin
53 (b it ) A iy elall al amill § 3] a8 Jha 351 obiaa
Asall 8 3 sa sall Gualalinall

Electric current The flow of electricity through wires
ELTO IS EUPPA VIS (E t Ui VLS (g P

The electric current comes from the movement of tiny
charged particles through conducting wires

SO ol ja) IS (e 3 pprall 45 padiall Clagual) 48 ja e Sl Sl 6SD) L)
Magnetic field magnetic effect formed around the wire when an electric
current flows through

el Ll (3aah Laxie @bl J s clalinal) Jlaall sl il () 5S3y

If a wire wrapped around a metal core, the magnetic =
field produced by the flowing current is Battery— -
strengthened, so the metal core attracts the iron nails =
¢ gaaiall Uil e i) odalial) Jlaall 3y a5 & ¢ e a8 a8 gile 8L (1S 13
ALEA 5 ) geal) 3 LS ypaall jialisa Jiamall ) ey I
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. Electricity and magnetism can work together e ks o Se fabliadi s el <) -
Activity 7 Components of a Circuit s_ial e e 7 bzl

Magnets, generators and turbines can be used to generate electricity.
L)l il iy )5 ol gall 5 ualaliaall aladiol ¢Say

Electricity: It is a form of energy from a flow of electric charges "electrons".
moving along a path,

Duse Jsha e @ paill ¢ &l g yiSIYIe & Al 5ol clindll (3835 e Al A8Ual) JISE (e JSG 8 16l jeS))
Electric current: It is the flow of electric charges along a closed path.

(Bl s Jsha o Al jesl) lialll 3855 8 1 L e bl Simple Electric Circuit
Electric circuit: It is a path for transmitting an il
electric current. | )

(eSOl i jlae (4 AL 5eSI B i)

To make the electric current flow through a
circuit, the loop (circuit) must be closed,
this means that it must. begin and end in the same place witheut any

breaks in the loop.

Ailaa (5_0001) A8l () 585 G g B3 e (33N AL e Ll Jaad
Alal) & Jeal i g1 050 LSl s B gt g Tadt I Cang all i V20
The source of electricity, this

source could be: Battery- Wall socket

Wall socket is a source of electricity that transfers electric = o

battery

light bulb

current from power lines connected to the building. s
(el Alaiall ol jeSl da ghad e (AL seS Ll Jat oL jeST jaae s Lilal) 424
* Most electric circuits consist of many components Light bulb

[electric device]

that conduct electricity, el .
- A metal wire. -An electric power source. )

A switch. -An electric device.

cc\.ﬂ)@ﬁﬂ:dmy&_!hj&ajc w:’\_\:\h‘xﬁ\ )J\)ﬂ\elamu)ﬂo

o PhoeS Slea - g lite A0k oS A8l jaan - el -

The switch: to open and close the electric circuit.

Metal wire -

Swilch

“ . . Battery
400 HeSIl Byl (3l ¢ pidl o~ Lidall (electric power source)

A switch can be manual such as a wall switch for lighkissevbereic divdan the
switch is closed (turned on), it closes the circuit (closed electric circuit),

(Al AL 5gS 5 i1a) 3_lall (3l 438 ((aliid) ZUdal) (3Me) wie - rCua col N laal) Flide Jie L ()5S o) (S il
the electric current flows through the circuit. Switch Light bulb (electrlc deV|ce]

Metal wire Switch Battery (electric power source) Closed electric gincuit

A\.JJU:.\.\.“ CL\AA G.}L\)@.S Sl (‘5.\1_\)@5 JL@A) ‘;.\\_1)@53\ Cl_ua.d\ CL:SA a).}\.ﬂ\ e ggb)g_ﬂ\ J\_uj\ ds Xt
aalza 31\3\_1)@5 B)B\J (:’\_\3\_1)@55\ 43l JLAA)

-When the switch is opened (turned off), it opens Sulioh 1
the circuit (opened electric circuit), SO the electric

current doesn't flow through the circuit. The swilch is tumed off
3yl e @b)@ﬁ\ Sl dﬁ.l.uy‘;ub} ‘(@W@b)éo).\b) 3 ylall C_\S.H\_M ‘(Qi_-m) r\_\é.d 78 die -
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-When the switch is closed (turned on), it closes I OE "

the circuit (closed electric circuit), so the

electric current flows through the circuit..
Dl 3axid (Al AL 5 5 ila) 5 _plall 3lay 4ils (alei) Uil (3Me) die -

Switch |

LA e AL yesl) ﬂ
A switch can be automatic such as the internal switch on
a thermostat, which adjusts the temperature inside The swilch Is turned on

devices such as the refrigerator

AN Jie s 3eal) Jalasl all Ay 3 jall s o Jaway 315 ) jal) abiie e Jalall ~ Uil Jie LSl 5351 2l 055 o oS
Electric conductors and inSulators:J s s i < i sl

Electric conductorsiut: »<i s sl

They are materials through which electric current (electrons) flows easily

A sgns (Dl I (Al eI LAl LIBA (e (3837 o 5 (o2

Electric conductors also known as "good conductors of electricity

el Sl Bl iMa sl analy Lal 48 5 ymall 433 4SOl all

Examples of good conductors of electricity:

-All metals such as copper and aluminum. -Water

elam o ssial¥l g el e Cpoleall aaan 1ol Sl 3l s sall e Al

Electric insulators They are materials through which electric current (electrons)
does not flow easily

A pans (il g I AlLeSI Ll LeIMA (he RN Y 350 L) Al seS U)o

Electric insulators also known as "bad conductors of electricity".

el Sl G sl A0 ) 0 pall" sl gl 48 5 yaal) Al 501 51 52

Examples of bad conductors of electricity.Rubber - Plastic
Sl el el Sl Rl ¢ la sall e At

Current safety Ll i
Most electric wires are coated with rubber or plastic which are bad conductors

of electricity, to protect people from electric shock
A 5eSI) Faneall (o (el Alead ¢ el e SU A 0lia 5o 4 5 i) 5 Jallaally 4l e SH LY alans

Touching non insulated wire that an electric current
flows through causes an electric shock and may cause
death, because the human body contains a lot of water

which is good conductor of electricity

dada yie el Ll gaaty AL el e DL udl

el (e SN e (g sing Gl anea Y ¢ U gl Gy 385 300 5S

2 leSU s Sla ga 22y 3

Examine the circuits in the diagrams, then choose

the circuit that will cause the light bulb to light up

Light bulb

Wire Wire
7.:.\Batlery & . Batery
a. Circuit (A). b. Circuit (B). c. Circuit (C).
— a th -
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4 alixa PN Laling
Generating b yeSll a5 Generator Al sl
Electricity

Large magnets RS Jaaline Coiled wires 48 5ila L
mechanical energy | 4SSl 43kl kinetic energy 4S sl ddldal)
electrical energy Ay yeS 4y lighting houses J ol 354
Water in dams 3 sl 4 oLl Winds zL A
water turbines olaall iy ) 53 wind turbines Ll a6
Magnets laliall electric current LSl Ll
Electric circuit Al ,eSI 3 _ilall Battery 4 )

- Wall socket Lila) Add switch i
opened (turned off), | (likae)zlidall i electric device S Dl
bad conductors of Juasill 430 good conductors of | sxall Sl sl
electricity sL S electricity el
Electric insulators A8b S Jolse automatic [
Current safety FEERW coated with rubber or | sl Lladll dlalas

plastic Slaudull

electric shock Ak S deda protect people sl dglaal
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1- Choose the correct answer:
1. Generators convert........... energy to ............. energy

a chemical-thermal b. thermal sound ¢ sound-mechanical d. mechanical electrical
2-Electric energy is used in all the following, except

a operating washing machines b. operating televisions and refrigeration

C. spinning the magnets in generators d. lighting up the light bulbs

3-The flow of electric charges along a closed path is known as

a. electric wire  b. light energy  c. electric current  d. sound energy

S are used to spin the magnet in the generator to produce electricity
a. Water and winds b. Light and sound

c. Electricity and sound d. Sound and heat

5-Wind turbines need ........... to produce electricity

a. water force  b. electric force  c. gravity force  d. generators
6-The source of electricity in an electric circuit is a......
a metal wire b. switch c. battery d. light bulb

7. The electric circuit contains a......... which is responsible for opening and closing the circuit
a. battery  b. switch  c. light bulb d. heater

8-When the switch is turned off, it........ the circuit, so the electric current........

a opens will flow through b. opens-will not flow through

c. closes will flow through d. closes-will not flow through

9-All the following materials are considered as electric conductors, except.........

a. copper b. water C. rubber d. aluminum

10-The automatic internal switchon a ......... 1s used in the refrigerator to adjust its
temperature

a battery  b. thermostat c. light bulb d. wall socket

11-Electric insulators like........ and ............... do not allow electricity flow through

a. copper-plastic b. rubber-iron  c. rubber-plastic  d. copper-iron

12- An electric shock may happen to a human body due to

a. touching an insulated wire has an electric current.

.b. touching a non insulated wire has an electric current

.C. that there is no water in the human body

d. that the electric current cannot flow through the human body.

13- A magnetic field can be formed when electric current flows around ...............
a.aplastictube  b.abattery c.ametal core d.aglass core

2-Choose from column (B) what suits it in column (A)

(A) (B)
1-Electricity a. is a closed path through which electrons move
2-Electric conductors b. are materials that electric charges flow through
3-Electric circuit c. is a source of electric charges in the circuit
4-Electric insulators d. is a form of energy
5-Battery e. is used to open and close the circuit

f. are maternal through which electrons can't flow

-, 2 3 i S,
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3-Put (\) or (X):

1-Electricity can be produced from magnetism ( )

2. Water in dams are used to operate wind turbines ( )

3-To make electric current flow through a circuit, all components must be connected to eac
other ( )

4-The electric circuit must contain a source of electricity such as the switch( )
5-The thermostat in a refrigerator contains an automatic switch( )

6-All materials allow electric current to flow through them ()

7-Copper, aluminum and rubber are electric conductors ( )

8-When the electric circuit is opened, the electric current doesn't flow through it ( )
9-All metals are electric insulators ( )

10-Electric wire can be made of copper and covered with plastic or rubber ( )
11-Electricity and magnetism can work together ( )
4-Write the scientific term of each of the following

1-The device which changes mechanical energy into electrical (................. )

2-A form of energy produced from generators and turbines (................... )

3-The flow of electrons through an electric wire (..................... )

4-A closed loop through which electric current can flow (.................... )

7-The materials that the electric charges can flow through(..................... )
8-The materials that do not allow electric current to flow through (.................. )
5-Give reasons for

1-Electric generators have great importance in our life

..................................................................................................

..................................................................................................

6-What happens if
1-L arge magnets spin at a high speed, around coiled wires

..................................................................................................
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Activity 8 Conductors and Insulators u; s, s

Materials are two types electric conductors and which are electric insulators
4l 56S J3lse (A s el Sl COla s e 5 315l

Toolsaps

i+ —

Battery Small LED lamp Two wires with Aluminum foil

non insulated ends
S 4

Plastic spoon Coin Small piece of wood Rubber (eraser)
%\ .
StepSe shal Piece of cloth Metal paper clip
1-Use the wires, the small LED lamp and the battery to
create an electric circuit
Al S il el 4 Ul 5 jpall LED zluas s DY aadin)- |
2-Insert the coin in the circuit as shown to test if i)
it conducts electricity or not ?:'5]
Yool eleSldlia se & Ja oY munse sa LS s pilall 8 dpiaeal) Aleal) J201 22 __
3-Insert the rubber (eraser) in the circuit as shown to ; @
test if it conducts electricity or not i
N al el el dlia o culS 1Y) HLEAY ia ge 58 LS5 0l 8 Akl slaaall J301 -3 [ S

4-Repeat the previous steps to test all materials you have f
Glal 3l ) sall paes il A5l <l shadll ) <4 :

: S
«zo. Observations
The lamp lights when the coin, the aluminum foil or the paper clip are inserted
into the circuit
Bl 8 Gy sl eludia ol asiaad¥1 (555 sl Aamall dlead) JWA) 2ie luadll ¢ oy
The lamp doesn't light when the rubber (eraser), the small piece of wood or the

piece of cloth are inserted into the circuit
3l 8 iladll dadd i 3 juaall cadal) dakad ol (slaadll) Lladll JWA) vie Fluadll oy Y
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Conclusions

Electric conductorsisb < etz sall Electric insulators st < J ) sl

Materials made of metal (such as | materials (such as the rubber, the
the coin, the aluminum foil and small piece of wood and the piece

the paper clip) of cloth)

LAY 56 ) 5 Aiaeall Aleall Jic) Cpanall (ge de giall ) sl (Chladl) dadad 35 yaal) Cadial) Zatad g Jalladll) 3 sall
(GsV ladiay
conduct enough electricity for the Jdon't conduct electricity for the

lamp to light lamp to light
gliadll oo i sleSl (o S Lo Ja s o guall ladll el oSl Joa 53 Y

If you wrap one of the previous electric
conductors (such as the coin) with the
electrical tape which is made of plastic
and insert it again in the circuit, the lamp
in the circuit will not light because the

electric current cannot flow through the L___’ﬁ
.plastic
Al 5 e ailanl g il (e g giadd) Sl yeSU Loy il (Apaal) dlead) Jie) Al 40 56 SH COlia sall aal Caly cadd 13) -
i e e O ¢S Y (el Ll Y s 830 8 3 sa sall Flaaall (a5 i
Electric wires are wrapped in plastic which is an insulator to prevent

electricity from moving from the metal wire into our hands
Lol ) el Ll (pa sl 5eSH QI ey Jole 58 5 bl dilie 2l oSl LY -

Check your understanding
Classify the following materials into electric conductors and electric »

insulators
(Iron nail - Plastic spoon - Rubber - Metallic spoon - Piece of wood -Metallic key)

Electric conductors Electric insulators
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1- Choose the correct answer:

1., is a material that cannot allow electric current to flow through

a. lron b. Copper c. Plastic d. Cobalt

2-The electric wires can be made of............ (O SR

a. wood-plastic b. rubber-wood

c. aluminum-copper d. plastic-rubber

3-The electric wires are covered with........... asitiS.............

a. copper-good conductor of electricity b. plastic-bad conductor of electricity
c. iron-strong material d. plastic-electric conductor

4-All the following materials are electric insulators, except ..............
a.rubber  b.plastic.  c.wood d. steel

5-Which of the following is a poor conductor of electricity and 1s used to coat wires.....

a. A conductor.  b. Non insulator c. Aswitch. d. A battery.

6. Metallic materials are considered electric .............. while glass and rubber are
considered electric................

a. insulators-conductors b. conductors-insulators

C. circuits-conductors d. insulators-energy

2-Put (\) or (X):

1-Wood and plastic are electric insulators. ()

2 Electric current can flow through all materials ( )

3-Electric wires are covered with plastic to protect us from electric shock ( )
4-Electric insulators only allow electric current to pass through them. ()

5. Copper, rubber and iron are electric conductors ()

6-Materials made of metals can conduct electricity ( )

7. If your hand touches an insulated wire you will be shocked by electricity( )
8-Glass is a good conductor of electricity, while water is a bad conductor of electricity

3- Give reasons for
1-Electric wires are made of copper

...................................................................

...................................................................

4-\What happens if
1-Rubber is used in making electric wires instead of copper

...................................................................

..................................................................
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Activity 9 Construct an Electric Circuitas s -

Electric conductorsius »<i s sl

They are materials that allow
electrons to flow through them easily

Electric insulators st i J) sl

They are materials that do not
allow electrons to flow through

U s oy 3L Gl g JIDU mand o) 50 (8 5

If a conductor (a paper clip) is placed
in a circuit with a battery and a light
bulb, electricity will flow and the

light bulb will light

them easily

(A s o ye 3L Sl g SIS andi Y 3 90 (A
If an insulator (an eraser) is placed

in a circuit with a battery and a
light bulb. electricity will not flow

and the light bulb will not light

glaans A tay e 8 ila (8 (s dludie) Jia s a5 1) glaaa s 4y U L 3 5 i (Blaee) e guas o3 1)
S Flaaall ¢ a5 el S 33T (g ¢ Sl eSSl (Sl e Zlaadll o a5 el Sl T | L S

Eraser

Paper clip
Importance of INSUlAtOrs Ji s i

Insulators stop the flow of electricity, so they keep you safe from getting

shocked by the electric current

eI L) (e Aaal (im yaill (pe claand gd 1 el Sl (3855 ey e 31 sall Jaxs
Plastic is an insulator that coats wires and plugs to keep you safe when you are
handling them

leme dalxill ie lidls o Bliall uliall g MY Jaxy J ke oo 5 5ke cliudll
Electric ResiStors i s ci jaa

They are components of an electric circuit that limit the flow of electric current
PP R VLN g | PR EN i S VAN | S K| &_IL.\}SA‘SQ

Importance of Electric Resistors are used to slow the ' j-
flow of electrons through an electric circuit to avoid —

the damage of the components of an electric circuit
Al el 5 yalall ol S cali Cuianl Al 5eSI 3 Al e <l g IV (385 pUayY aadid

Resistors can be found ins ss s i gl

(L

Rasistorn

Toaster —— Microwave — ~—— Electric stove —

45

T

' I
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Activity 10 Electric Circuits: Series versus Parallel Circuits
L) siadl i sall Qe 2 giall il gall Al 5eSU il all 1() Lol
The electric circuits can be connected in two different ways.
Ciline (i g Al eSH 3l 5ol Jpum 53 (S,
These circuits are called (Series circuits- Parallel circuits)
(Vs 3l sall - il 0 50) il sall o3a ansi s

Series circuit s s Parallel circuites s s

-all the components must be -The light bulbs are connected in two or
connected in a single loop (one path) | more different branches of the circuit
(2] 5 Jluse) Baa) g dila 8 U Sl aan Jra 5 oy 88l e ST 5l e 5 8 A0 Sl maliadl Jua 58 25
-Current can only flow along one path |- Current can flow along different

from the energy source through the parallel branches (more than one path)
CII’CUIt and back to the energy source [ from the energy source through the

Jaeae sl s o e B8 i o oS S i it and back to the energy source

QM\JMQ\JF}::}\JS\)L i w o . P
- . . e (Db (0 JSI) 45 ) gle g g 58 calina Jsha e (3 ol oS
if one light bulb blows out or is T i ) 50505 5 11y ALY

disconnected, if one light bulb blows out or is

the other bulbs will notwork [ disconnected the other light bulb will
e Bt lostbossl a1 Y remain it

Al e Gine AY Fladl (8 (Jaiil ol malaall aa Lkl 13)

Advantage to use parallel CIrCuitSa s i assais s

Parallel circuits are found in houses, so we can operate the blender, the
refrigerator and the television all at the same time but, if we turn off one of
the previous devices, the others will continue to work because they operate

on a parallel circuit
M&JG&QMB!Q&}“L}ﬁ)j\w@i&dﬁ‘}m\}:\;ﬂ‘)kw\MM\M‘J)M\&BJ}%}A%)\)M\}\}AM
L)) sie iy Ao Jand LY daad) 8 5 AY1 3 36l ainciud (Al 3 3¢aY) s
Towns and cities are part of an electric circuit, where
Eun (Al 5S35l e 12 e aall g Calalal) s

The energy source is the power plant which has generators that push out

electricity.
c«\_\)@ﬁ\ \‘);\‘_,’chmu\ﬂ}n‘;c (_s‘j.\AJL;\M c«\_\)éj\ AJ}JA.L:M}AMLH\ Dlaa
Then electricity travels along conductors called power lines into all kinds

of electrical devices in houses, businesses and factories.
@LAA\,QLS)E\}J)M\g;@g)@_ﬁ\s)'@;“y\t\)j@g‘;} S EPVIN| B O e WL FLI IO P PR P VAN R et
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Activity 11 Magnetism and ElectriCity.u e s bt
How a magnet can generate electricity

2l 2 55 uplalisall Sy S
Galvanometer It is a device used to detect the flow
of small electric currents

5 el 4L 56l ) Ll G855 e RSN paaiy Slen sb i sllal
A scientist made an experiment, where-
Cun oy ah slalal) aaf 2l -

-He tightly coiled a wire around a hollow cylinder and he

connected this coil to a galvanometer
e gilalally Calall 138 Jra gy al8 5 48 g 4 shansd Jgn alSals el Caly A8 -

- Then he placed a magnetic bar in different distances
from the coil and he noticed that
il Laa¥ 5 Calall (g ddlide clibise o Guhaline Gnal puia g o -
When the magnet was placed at rest away from the coil:
The needle of the galvanometer did not move, which

indicates that there was no electric current flow
e Ao Jaylae @l jamy Ve gilalall 5 ) S e Cilal e e ()5S Alla 8 Gulalizall auia 5 o Ladic
Sl lall Gaxi s ea
When the magnet was moved toward and into the coil (cylinder):
The needle of the galvanometer moved to one side
caal g caila ) yie gilalall 5 ) S a1 (Al shaul1) Calall Jalay s apdalizall ¢l i ad Laxie
which indicates that there was an electric current flow.
Ol (385 AL 5eS Dl asa s A e Lea
When the magnet was moved rapidly back and forth

Inside the coil
aldl) Jala Ul 5 Ulad Ao _jpuay (ppdalinall @y ja 2 Ladie

The needle of the galvanometer also moved rapidly so, he
concluded that when the movement of the magnet increases,
the generated electric current increases
siall (Al eSI L) ol ¢ udalinall 48 ja 2y 3 Letie 45 el GllAl de oy Wyl jia ilalall 5 ) €S a3
Note if the number of loops in the coil increases, the movement of the
needle of the galvanometer will increase which indicates that the amount of

.generated electric current (voltage) will increase
2 i (2gadl) Al giall AL HeSI L) 4 O e Ja las 2l jiw jia gilalall 5 5) A ja old Caldl) & Slaladl aae ) G 1)

There are relation between magnetism and electricity, which is used in
b e Al ol yeShl 5 Apualalinall (s A8Dall b je A5Ludl 4y jall

~—— Electric motor —— ~— Electric generator — — Electric transformer —
S———F |- ;
X& ATal b j

. (. J

SCIENCE . 5 i SN CE 6 PPN

Galvanomeler




Uo lilho @ligll a2 Juoai pi
droule’ &1iS0 panig usi
djaly CilS30 Gulaig pige

First term - Ry
o+ @Dictionary
FONN| aliag 4K aling
Electric conductors | 4k ¢Sl &3a sl | Electric insulators 400 ,eSI J ) sl
electricity will flow | £L_eSll Gy Electric Resistors Al el Sl sl
light bulb will light | zleadll ¢ Insulators stop the (38 88 ¢ (J ) gl
sl flow of electricity LS
keep you safe from | s==dll (e clweai | Parallel circuit s )5l il sal
shocked dadial
limit the flow of Dbl 88y e as3 | Series circuit sl i s
electric current N
Current can only Jsb e Lad 3335 | Current can flow Jsh e oy
flow along one path | 2l 5 sl along different 4 ) gle g g 8 alidg
branches
Parallel circuits are | 4 siall i all Galvanometer e gilalal)
found in houses JoLall (83 52 ga
detect the flow of A (e il The needle of the PEESHEIENIRJ
electric currents 4L ,eShh @l lall | galvanometer did not | <l sk
move
moved rapidly Ay &y ya back and forth ULl Llad
number of loops Gl axe generated electric A siall AL yeSI Ll
current
voltage 2]
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First term

esson 5

1- Choose the correct answer:
1. Electricity can flow through.........
a. electric conductors  b. electric Insulators c¢. wooden bar  d. an eraser
2 ... are used to stop the flow of electricity
a. Resistors b. Electric conductors c. Electric insulators d. Galvanometers

a. Microwaves - electric stoves b. Resistors - electric stoves
c. Electric stove- resistors d. Microwaves-electric resistors

4-Inthe. ............ circuit, all components are connected in one loop
a. open parallel Db. closed parallel c. open series d. closed series
5-Ina......... the electric current can flow through different branches
a. series circuit  b. parallel circuit c. resistor d. microwave

6-......... Is used to slow the flow of an electric current in the electric circuit
a. A battery b. A switch c. Aresistor  d. Alamp

7-Scientists use a......... to detect the flow of small electric currents
a. generator b. galvanometer  c. battery  d. switch

8- Electric Resistors are found in all of the following devices, except ......
a. toasters  b. microwaves c. electric stoves d. batteries

9-All of the following are from the properties of parallel electric circuits except
a. all components are connected together

b. electric current pass in one loop only.
c. we can turn off or remove one light bulb without affecting the other light bulbs
d. electric current flow through different branches

10-The clectric wires are made of ........... that conduct electricity
a. plastic and glass b. rubber and aluminum
c. copper and aluminum d. wood and plastic

2-Put () or (X):

1- In the series circuits, the electric current can flow in different branches ( )

2-The materials that are used to connect the components of the electric circuit called
electric insulators ()

3-Resistors are used to slow the flow of electrons through an electric ( )

4. The electric insulators keep us safe from getting shocked by the electric current ()
5-Towns and cities are parts of an electric circuit. ( )

6. The electric devices in houses are connected in series circuits ( )

7-The device that is used to detect the small electric current intensity is called
galvanometer ( )

8-When a magnet is placed at rest away from copper coil, an electric current

will be produced ( )

9- The needle of a galvanometer moves on moving a magnet in and out of a copper coil ( )
10-By increasing the number of loops in any coil and moving a magnet inside it rapidly,
the amount of generated electric current will decrease ()

11-There is no relation between magnetism and electricity ( )

SCIENCE = 37 jmm—Science 6 orim




<‘3“E'-?"t§bs'!llanﬁ
L draule’ &1iSo pavig usi
—— Mr:-Alifaz .\ .Tadrous

88 01005136959/ 01222978682

First term

3-Write the scientific term of each of the following

1-One of the components of an electric circuit that is used to limit the flow of electricity
through the circuit (.................... )

2-The type of electric circuits in which all components must be connected in one loop

at the same time (.................... )
4-A device can be used to detect the flow of small electric currents(................. )
5-Materials that allow electrons to flow through them easily(.................... )
6. Materials that don't allow electrons to flow through them easily(................. )
4-Give reasons for

1-Some electric circuits contain resistors

---------------------------------------------------------------------------------------------

2-In the parallel circuit, we can turn off or remove one light bulb while the other light
bulb will remain lit

---------------------------------------------------------------------------------------------

3-When a magnet is moved rapidly back and forth inside a coil, the needle of the
galvanometer connected to the coil moves rapidly

5-What happens if
1-A large amount of electricity passes through an electric circuit has an electric device,
and this circuit doesn’t contain a resistor

.............................................................................................
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Pacemaker i ci, e ks s
The heart is a muscle that beats consistently for the

duration of our live
Lila Jhsh ) eiuly i dliae (e 3 jle ld) S 8
The heart has a natural pacemaker which creates electrlcal currents that |t send

.out through the heart, causing the heart to contract
Qll) i) ) (ga5 Lae clil) e Lebu 200 56S <l 5L Al gy (oA andal) Qll) by yuim aida® Slea e Qi (g giny
When the natural pacemaker starts to fail, sometimes we need an artificial
pacemaker to keep the heart beating correctly
Gl i e Jaliall o Ul a¥) Bl iy juim pdati Slea ) Ul lind 381 el QIR Gl puim a5 e oy Latic
Artificial pacemaker ety ci, a i s
It is a device that operates with a batteryi sl dess Sles 55
It is inserted into the chest and stimulates the heart muscle to beat at regular
.ntervals for patients who have a slow or irregular heartbeats

) il pam (U el eday (30 () silay (Al (adm el Aualiie ) 58 e Gl (e IR L Ge iny AT SR
Acrtificial pacemakers have been in use for over 60 years
Lle 60 oo ST e Ao likaa¥) Calil) il jum ashaii 5 jgal alasiind o5 %

How to build a pacemaker you need
anling (g3l Bl iy juim ola Slen ol i
A Dbattery -A motherboard -An insulated electric wire
Jsme il seS el - GV da 5l - 4 sy

The future of pacemakerS i ci e b jeal Jiis
The artificial pacemaker has a built-in antenna to }
send information sys (doctors), so they know how the

heart is behaving
RS yro o |58 in (sl o shadl ol LY grade (ot e e Ulaal) Q) Sl juin oidaii Slen (g sing *
il (o jpeaty

Pacemakers are getting more advanced by the year and becoming smaller too
A 4033 3 jae (e ral i g aladl 5 ey RN il i anlaii 3 g axi

Today, doctors can place a tiny, effective pacemaker well within the heart *

.with a simple surgery

Adases don) e Alany QN JA Jladll 5 psrall QBRI I jum ailas Slea s LY ankaion ¢a gl *

Check your understanding Put () or (x)

1-The heart has a natural pacemaker which causes heart contractions ()

2-The artificial pacemaker keeps the heart beating correctly ()

atrium

Right
ventricle
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1- Choose the correct answer:
1.The...... 1s a muscle that beats inside the human body to push the blood to body parts

a. stomach b. brain c. heart d. hair

2-The normal hearthasa .......... heart to which creates electrical current that cause the
heartto .................

a. natural pacemaker - stop b. natural pacemaker contract

c. artificial pacemaker — stop d. artificial pacemaker - contract

3-The artificial pacemaker is inserted intothe .................. of the human body

a. brain b. chest c. legs d. hands

4-The artificial pacemaker contains a ............. to send information to physicians, so
they know the condition ofthe ................

a. battery-lung b. motherboard - brain

c. built-in antenna - heart d. battery- heart

5-The artificial pacemaker is made to produce ............ that makes the heart contracts

a. thermal energy  b. light energy  c. electric energy d. sound energy
6-All of the following is correct about artificial pacemaker, except
a. It needs a battery to do its function b. It acts as a system inside the chest
c. It has a built-in antenna d. It allows the stomach to work correctly
2- Put (\) or (x)
1-Sometimes electricity can be used to help our body parts to move ( )
2-The heart is important in our body as it helps in food digestion ( )
3-The natural pacemaker inside our heart creates electrical currents to make it contracts( )
4-The natural pacemaker contains a built-in antenna ()
5-Scientists use an artificial pacemaker to stimulate the heart muscle to beat regularly ( )
6-The artificial pacemaker should contain a battery to do its function ( )
7- The source of energy in the artificial pacemaker is an insulated electric wire ( )

3-Write the scientific term of each of the following
1-A muscle in the human body that beat regularly to push the blood inside the body

2-A device inserted into the chest to stimulate the heart to beat regularly(.................. )
3-it is a part of artificial pacemaker that sends information to physicians to know how the
heart is behaving (.................. )

4-Complete the following sentences

1-The heart has a natural .............. which causing the heart to contract
2-The artificial pacemaker has a built-in.................... to send information to physicians.
3-To build a pacemaker, ............ an insulated electric wire with a coating and ............. are needed.

5-Give reasons for
1-Scientists provide the new artificial pacemaker by a built-in antenna

............................................................................................

.6-What happens If A patient has a slow or irreqular heartbeats
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Activity 2 Glassblowing e 2 we 68

Glassblowing zts 3
Manufacturing of glass depends on changing the

glass from one state to another
A N Aa o pla 3l s e zla ) gl aaiag

1-When the glass 2-The molten glass
(solid state) is heated | could be blown by a
at very high person from the open
temperatures, it end of the hollow tube
changes into molten |and he could make

aglass (liquid state)
(Aaleall ATl Zla 3l it o4 Leie
Jsaid o ddle 3 )l ja cila ) xie
(Al lln) Jgamia pla

different shapes of
molten glass

(o gaiall zla 5 zas (LD (S
JSi] pim 48y 5 M = gidall Cakal

3-the molten glass
IS cooled forming
different shapes of

glassware

JSE jeuaiall Zla 3l b 3 S0
Aala 3l 15V (e Adlide QK]

peemiall gla ) e it

\(
- ——
Activity 3
What Do you Already know About Thermal Energy in States of
Matter

salall W 3 3 ) yal) A8l (e oy 3l

Everything around us is made of matter

aldl (e ¢ sian Ul ga o 5 S

Matter can change from one state into another
A A A (e i o 33kl Sy

S Ja s 3 ansi il (30 4 5 Bkl
Atoms the smallest building unit of matter
3.JLAM "’Lﬁ); ;U:I 'S.A;J ):..sai k_i\).l]\

Molecule a group of atoms bound together
oanll Lpiany 4ot o A (e de gane {5 5adl
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First term

Some properties of different states of matter

Al ) Balall ¥ la ailiad iy

Solidsuia s, LiquidSas.y s, (Gasess. s a5

Shape and volume Shape and volume Shape and volume:

They are substances | They are substances | They are substances

that save fixed that have fixed that have variable

shape and volume ] volume and variable | shape and volume

e Bilad o) ge A aaall g JSA Shape Js.fjepl.@:\}ngaf ) g JSE
Gl pas Led al ga o8 anall ) JSA -

e JSG

Molecules Molecules Molecules

Their molecules are I Their molecules are Their molecules are not

held together tightly held together more held together as they are
loosely than molecules | much more loosely than

L8 Al ASuliie Ly iy e | OF SOlIDS .molecules of liquids

In their positions
IS8 e Ll o bt - ey sall BLaY e Ll ja lalaii ¥ - - el sl
bl o el iy o e A eSS Pl e absla ) S

» Molecules movement Molecules movement
Their molecules | Their molecules move | Their molecules move
vibrate around their | faster than solids and | independently in all

places slide over each other | directions
Jon el sn Jigh iy jal A8 n fOSE Leil sa o pati Sl all 48 a1 JS il s o i cily 5all 38 5a
LSl G5 s laall 3 pal) e gl Y] mues A Jiia
il Lo
Thermal energy in states of matters:a ey iz )l s

All matter contains thermal energy
MJ\PMLLL;Q L.'g}'j;:\"édw\ XK

iy iy Thermal energy
It is the movement of particles of an object.sl s i~
The transfer of thermal energy is called heats b i) s 2 s o

How much thermal energy in different states of matter
aabiaall salall Vs 3 3 ) jal) 28l lake oS

leral 5
Molecules movement
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LiquidSasi s s m:g Sl 3 sall

Its Particles move Its Particles move
faster, very fast,

gl U8 4y ja A jas S Ao ju gy & e
they have moderate they have the most

thermal energy thermal energy
Usvine 4 ) ya 48 Leal L) s dila LS L

Example: Water Example: steam
elall : Jlia ol G

First term

Solidsuia s
Its Particles move
slowly,

eday il ja &l a

they have the least
thermal energy
Jal 4 ) s Al agal

Example: Ice cubes
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4 alixa A1) Lalig

natural pacemaker Gl aadati lea beating correctly Zna Q)
device that operates |4 sl Jexy s |inserted into the chest | saall 8 allay)
with a battery

stimulates BNy heart muscle beat ool Je lal) Aliae
regular intervals Aaliiie ) irregular heartbeats | <l <l jua AU e
motherboard AT future of pacemakers | ki s eal Jiivus

Qlil) <y ym

Solids alall ol sall Liquids AL ) sall

Gases A sl Glassbhlowing gla sl &&
temperatures )l dla 2 changes J sy

glass gl molten glass eaiagla 3l

matter 8Ll particles RRETETN

atoms <l move very fast B xS Aoy & 2
move very low, b Aphay o] o moderate move o sia de oy o s
Ice cubes gl s Thermal energy FAPENEIAT
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First term

Exercise on Lesson 1

1- Choose the correct answer:
1. The molecule is composed of very small particles called .........

a. cells C. mixture b. atoms d. compound
2-All of these substances are solids, except

a. pen b. balloon  c. soup d. snow

3-Both .......... and ............. are examples of liquid matter

a. water-milk b. water-wood  c. water-copper  d. oil-paper
4-Particles of all the following substances have a lot of energy, except
a. oxygen  b.carbon dioxide c. water vapor d.glass

5-Thermal energy affects.......... and ............. of a matter

a. temperature-state  b. temperature-color c. color-taste  d. color-smell
6-The.......... energy is related to the motion of particles of a matter

a. chemical  b. potential  c. light d. thermal

7-On boiling water inside a kettle............

a. water particles will move faster b. water particles will move slower

c. thermal energy of water will decrease  d. thermal energy of water will not change
2-Choose from column (B) and (C) what suits them in column (A)

(A) (B) ©)

Type of matter Example Its particles have.... enerqy
1-Solid a. steam A. high thermal
2-Liquid b. water B. no thermal
3-Gas c. sound C. low thermal

d. ice D. moderate thermal
1-...... _— ... 2- i —_—. 3- . — e

3-Put () or (X)

1-Matter can be changed from one state lo another ()

2-Glass can be melt at very low temperatures ()

3-Almost all matter contain thermal energy ( )

4-The movement of particles within an object is used to describe the thermal energy ( )
5-Substances in gas form have the least thermal energy( )

6-All forms of matter are made of particles that are in a state of motion ( )

7. Gases have variable shape and volume ( )

4-\Write the scientific term of each of the following

1-1It 1s the smallest building unit of matter (.................. )

2-1t 1s a group of atoms bound together (.................. )

3-The state of matter at which its particles has the most thermal energy(......... )

4-The state of matter that has fixed volume and shape (.................. )

5-The process of shaping a mass of molten glass by blowing air into it through a hollow
tube (cvvvvvininnnnnn. )

6-What happens to the state of glass when it is healed at very high temperatures
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Activity 44 b

Thermal Energy, Heat Transfer and Temperature
E)\);J\&;JJJBJ\);M Jb.\.ﬁ\j:‘\_\)\‘)aj\gdu\
Thermal energy Kinetic energy is the energy that molecules and atoms of a
substance has due to their motion
LS ya sy Balall il 535 iy S LeShis ) A8l o A8 jal) 8Ll 4y )yl 5L
Thermal energy it is the sum of Kkinetic energy of its molecules and
atoms
Ll s Lt sad S jall Aall ¢ sana (o 4 ) ) A8
Where Thermal energy of a substance is the total sum of kinetic energy of its
molecules and atoms
EPRR N RSN IR PIWORIS TR E AN ELIAICNN
Example The molecules of solids are not moving as fast as molecules of
liquids, so solids have less thermal energy than liquids
O sl (e 8 51 48U Zbial) o gall llied AL (5 gaall Gy Ao as i Aabiall o) gall il e & e Y
Thermal energy (heat) transfers from one substance to another have different
temperatures, where
IGITEN M.sl\Ma‘)\J;t_ﬂ.;JmL;‘):\Gj\ojuw(b‘)\)aj\)ﬂj\ﬁ\‘uu\Js.\.u
Heat flows from a hotter substance to a colder substance
83 0 i sale ) 48 i ST Bala (pe 5l ) Ji
Example If you hold ice cubes in your hand that has more thermal \ /

energy than the ice cubes, so the ice cubes will melt because heat
flows from your hand (hotter substance) to the ice cubes (colder

substance)
u}ucj.d\uh:SAu\Aecﬁ\uh&w)ﬁ\mjlﬁﬁuaésdwcbub&dmgdmuﬁb\ Jlia
(325 Y Balall) i) laSa ) (A 530 Y alall) @y (e (380533 ) yal) oY s

Temperature It is a measure of the average Kkinetic energy
of molecules and atoms of a substance

3aldl il 3 5 by sad A€ jal) d8UAl) Jas gie (i Ledl 3 ) al) s )
When a substance is heated sl ;s 2 Lavie
Thermal energy is transferred to the molecules of the ...
.Substance
edw\ k_ﬁb.\); ‘;\ 4..\)\);“ aaLl) Js.u.\
Then the molecules qaln thermal enerqv and move faster and this causes

.The total kinetic enerqv of the molecules Increases
iy Jall 2K S jal) 2 saly

The temperature of substance increases - .
Ay salall 5 s da o
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When the thermal energy of a matter Increases, the kinetic energy of its
molecules increases and they move with faster speed, this leads to increase the

temperature of a matter

alall 3 )y A ja 3ol ) () (g2 e ¢ ST Ao pon & 5ot g Ll jad A8 jal) 28Ul ala 33 calall Ay ) jal) Z8UAl ol 3 Ladie
At certain temperatures, when the thermal energy of a matter changes, the

matter will change from one state to another

GOA AR e Sl salall e esalall Ay ) jal) A8l s Laie ddisea 5 ) e Chla 0 dic

Melting e

It is the change of state of matter
from solid state to liquid state

AL A ) Adeall sl e solall s i

On heating a solid matter

Llall alall (paad die

The thermal enerqy increases

4 ) al) A8l ol

The force that holds these molecules
together decreases so, they vibrate
faster

S gl e 1) el iy Sl o3 o5 08 8 i
g

Molecules start to move away from
each other, so the solid matter
changes to liquid matter and this
process is called "melting

salall J saiid ¢ amd) Lgiany (e Slaia¥) 8 iy ol Tas
DVl Adaal) oo caud g Alili 50l ) Aplial)

Particles of ice Particles of water

Freezingaes

It is the change of state of matter
from liquid state to solid state

Alal) sl ) AL DA e saladl sy 5o

On cooling a liquid matter

AL salal) &y 40 2ie

The thermal enerqy decreases

4 el dalall Jis

The force that holds these molecules
together increases so, they vibrate

slower

IS 3igh ad 1A (e iy Jall o2a oy 55 ) 5 gall ala 33
(L

Molecules start to get close together
so the liquid matter changes to solid
matter and this process is called

"Freezing"
Sl Ly 5 mndl Lgamny (30 ol V) b iy sl T
sranil) dleal) 538 e s Al 3ala ) oLl J gas

Particles of ice Particles of water
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The following table shows the change from liquid state into gas state and the opposite

.change from gas state to liquid state at certain temperatures

A lad) Al ) Ablad) Al e salal) Al s

Evaporation (vaporization) Condensation wass

(A) A

It is the change of state of matter from | It is the change of state of matter
liquid state to gas state from gas state to liquid state

AL AN D) A ) Al e salad) Alls ks sa

On heating a liquid matter. The thermal
energy of molecules of liquid matter

Increases

Balal) <l yad ay ) sl AsUhal) afa 3 AlLud) sala) pas sie
AN

The force that holds these molecules
together decreases so, they vibrate

more faster
& ol S8 3igh 68 1A e iy 3ol o oy 5l 5 ) (5

On cooling a gas matter. The thermal
energy of molecules of gas matter

.decreases

Gy el 4 ) jad) Akl adlin 4 sladl salall &y 40 die
Ay ) sala)

The force that holds these molecules
together increases so, they vibrate
.Slower

IS g Lald 1A (e iy ) o2 Jay 35 ) 5 g8l1 o 3 g
U

Molecules start t0 move away from each

Molecules start t0 get close together, SO

other, so the liquid matter vaporizes
into gas matter and this process is

called "evaporation”
AL Balal) JA TR ¢ yand) Leiany ce AaiYU iy Sall g
Al laall 038 e s Ay e 3ala )

the gas matter changes to liquid
matter and this process is called

"condensation”
Al 3ol ) A ) Balal) J st el iy el s
Cadiille Aalaall o8 e

Example: Water changes to water

vapor
slo iy I slall it e

Example: Water vapor changes to

.water
sla (Al elall iy 1 e

Particles of ice

Particles of water

Particles of water

Particles of ice

|
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o+ »@Djctionary
FONIN| aling 4K Laliza
Thermal energy ) yal) daal) Kinetic energy 4 jal) daal)
molecules Gl i atoms of a substance | &lell &l )
motion 48 energy FERN|
ice cubes i Clesa Temperature 3l oadlda 0
Freezing el Melting FURN]
Condensation o<l Evaporation (oA ) LAl
(vaporization)
state of matter salall Alls average Kinetic A8 )al) Al Jas g
energy
thermal energy Al el dall holds Ly i
force 3 gall vibrate Jigd
Molecules iy jall close together lgaany (o o i
heating (i move away from each | o=l leam e wxis
other
Cooling 2
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Exercise on Lesson 2

1- Choose the correct answer:
1. When you touch a piece of ice, heat transfers from. ......... t0. e

a. ice-hand. b. Ice-the body. c. hand-ice d. Ice-air
2-Heat transfers from

a. a cold object to an object that has the same temperature.

b. a hot object to an object that has the same temperature

c. a cold object to a hot object

d. a hot object to a cold object

3- Temperature is a measure of the

............ energy of molecules of a substance.

a. kinetic  Db. potential

c. light d. chemical

4-\When the molecules of a substance gain thermal enerqgy, their total kinetic enerqy

......... and the temperature of substance............

a. decrease-decreases
b. increase- increases

5- Melting point of a substance is the temperature at which...........

c. decrease-increases
d. increase decreases

changes into..........

a. solid-liquid b. liquid-gas ¢ gas-liquid d. liquid-solid
6-Boiling point of a substance is the temperature at which ........... changes into ...........
a. solid-liquid, b. liquid-gas. c gas-liquid.  d. liquid-solid

7-The transformation of gas into liquid is called..........

and the reverse process IS

called......
a. melting - evaporation.

C. evaporation - condensation.

b. evaporation - melting.
d. condensation - evaporation

.2-Choose from column (B) what suits it in column (A)

(A) (B)
Process (Matter changes)

1- Melting a. from liquid to gas
2-Evaporation b. evaporation-melting
3- Freezing c. from solid to liquid
4-Condensation d. from gas to liquid

e. from liquid to solid

-, 2, 3 et

3-Put (\) or (X

1-Heat flows from a hotter substance to a colder substance ( )

2-1f you hold a hot cup of tea with your hand, heat transfers from your hand to the cup.
)

3. Molecules of solids move faster than molecules of liquids ()

4-By Increasing the thermal energy of molecules of matter, the force that holds these

molecules Increases ( )

5-The transformation of solid to liquid is called melting and the reverse process is called

freezing ()
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4-Write the scientific term of each of the following
1-1t is a measure of the average kinetic energy of molecules and atoms of a substance

2-1t is the change of matter from solid state to liquid state (.................. )
3-1It is the change of matter from liquid state to gas state (.................. )
4-1t is the change of matter from gas state to liquid state (.................. )
5-It is the change of matter from liquid state to solid state (.................. )

5-Give reasons for:
1-Ice melts when it is put in a hot cooking pan

...............................................................................................

...............................................................................................

6-What happens when

1-You hold a piece of frozen chocolate in your hand. (According to transfer of heat

...............................................................................................

...............................................................................................

...............................................................................................
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Activity 6 L

Temperature and Particle MOVEeMENTeioa is x5 i
how the temperature affects the kinetic energy and the motion of molecules of mater

through observing how quickly red dye will spread out in hot and cold water
el 8 o) yeal) Axpall HLil de ju (sae AdanDle JOA (e Balall Gy A8 ja g S ) A8 e 5 ) jall da jo yilidas
ks palad)

Tools - [
J
Beaker contains Beaker contains Two eyedroppers
100 ml of hot water. 100 ml of cold water.  contain red dve. o slopwatches.
Steps
1-Add two drops of the red dye to the center :
Of each beaker at the same tlme Cold water beaker Hot water beaker

gl a8 S Ty M ol peall dpall (e (45 ylad Caal- ]
2-Stan the two stopwatches at thee that
the drops of red dye added to each beaker
S 08 (P el el Al ik Legl) bl il el elle @852 St T et water beaker
3-Record the time that the drops of the red dye take to
completely spread out all over the water in each beaker
S JS 8 el el e 8 JalSIL o) pead) dapal) i o) yeal) dapall <l a4 O e 3 S5l (a3
a:ao. Observation
The red dye spreads out faster in the hot water beaker than the cold water
beaker
L el S e ALl el sS 8 6l S o) peal) dapall s

Conclusionseisu.y

In hot water beakerssis .wi s
The hot water has more thermal energy, so molecules of hot water have more -

Kinetic energy and move faster
DSTAS a A8 elliad calud) elall iy ja Gl 131 ¢ ST ) ja Al o L) elliay ALl elall -

-S0, this causes the red dye takes less time to spread out in the hot water
CAlud) oLl &l 8 8 g (3 i o) yaad) danall Jeay 138 Ol cellal oyl IS8 & jai

In cold water beaker «uw w4
The cold water has less thermal energy, so molecules of cold water have less

.kinetic energy and move slower
Lol JSiy o jami g J81 48 ya A8l Lgpald o)L elall iy 3o ()8 131 (81 4 ) ja d8Ua e o L) el (5 sing

So, this causes the red dye takes more time to spread out in the cold water
L el il skl 8y (5 jai o) jaal) dapall Jaag 138 ol (UL
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First term

Exercise on Lesson 3

1- Choose the correct answer:

1. Changing from gas to liquid is called ...........
a. melting  b. evaporation C. condensation d. freezing

2-When wax melts, its particles..............
a. gain thermal energy and speed up  b. gain thermal energy and slow down
c. lose thermal energy and speed up  d. lose thermal energy and slow down

3-In which state(s) of matter are the molecules away from each other?.....
a. Solid b. Gas c. Sold and liquid d. Sold and gas

4-The state(s) of matter with the greatest amount of energy is are ............
a.solid b. liquid c.gas d. solid and liquid
5-Water molecules have the lowest kinetic energy when it is in the formof ............
a.ice  b.waterdrops. c. water vapor d. steam
6- Changing ice into water followed by changing water into steam show two different
processes whichare ................... and.........coo......
a. freezing-condensation b. evaporation-condensation
c. melting-freezing d. melting-evaporation
7-. Objects with more thermal energy have................... kinetic energy
a. more b. less c.thesame d.no

2-Put (\) or (X)

1-When the temperature of a matter increases its molecules move slower ()
2-Hot water molecules have more kinetic energy than cold water ( )
3-Food coloring (dye) spreads out in cold water faster than in hot water ()
4-Temperature is a measure of the average kinetic energy of the molecules of a matter ( )
5-By decreasing the thermal energy, the kinetic energy increases ( )
6-Kinetic energy is the energy of motion ( )
3-Write the scientific term of each of the following

1-A process in which liquid molecules move faster and change to another state(................
2-A process in which liquid molecules move slower and change to another state (..............
4 -Complete the following sentences:

1-Molecules of liquid matter can move more faster than molecules of ............... matter
and more slower than moleculesof .......................... matter
2-As temperature ............ the kinetic energy of molecules increases
3-When we keep water inside the freezer, the state of water changes from liquid to
.............. state
4-A drop of food coloring added to a hot cup of water will spread out........ than in cold
water.
5-Changing of matter from............ state to ............. state is called evaporation
5-Give a reason for the following:

Food coloring takes less time to spread out in the hot water than in cold water

........................................................................................

5-What happens to The speed of molecules of a matter when it is heated.
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| esson 4

Activity 7 s

Thermal Energy and Particle Movement i s » ;b

We can apply what we have learned in the previous lessons on the following
graph that shows the different processes that happen when a beaker of ice
cubes was heated until the ice (solid) changes to water (liquid), then water

(liquid) changes to water vapor (gas)
sla I (cliall) el J gty i el CilinSia dy o oS st e a3l AdB Al llaal) e g o311 N SLal) s )

L 3

Boiling

Area O 5

2 Eva i &

- poration
s | Melting ———
b ’ —
= . &
£ . Area @ =
= © Melting e

Area @
s

States of matter

At area (1). When the ice is heated the molecules of ice absorb thermal energ
and they move faster due to the increase of their Kinetic energy

LS oal Ll 5l 5 sy ol Sy 8l jai g 4 51 jal) A8UA) Y sall iy i ) Gy Lo 5 (1) i)
At area (2). By increasing the temperature, the kinetic energy of ice increases
that leads to decrease the force that bonds the molecules of ice together, so
they slide over each other and ice (solid) changes to water (liquid), this

temperature is called "melting point"
Lean alall Gl ja Jay 3 3l 6 g8l (alads) () (5375 Lae dlad) il jad 43S ) 28Ul o 335 ) jadl Aa ja 30l g (2) Adhaia 2ic
StV Ak sl sall a5 138) el ) (lall) Al Jsats s (el Loany (58 (31348 ¢
Melting point It is the temperature at which a matter changes from solid state
to liquid state

AL A ) bl Al e 5ol adie Jgati 3 5 jall da 0 4 leaaiy) A
At area (3). By increasing the temperature, the force that holds the molecules
together becomes more weak and they spread in all directions, so water (liquid)

changes to water (gas vapor) and this temperature is called "boiling point"

) (il slal) Jsaid clalasV¥) JS A 500 g Lgaiansy Sy all day 5 A5 8l Camaal 3 ) jall da ja 80l g (3) Adhaia dic
¢ olalall dagicoa BJ\)M\ ;\;).J (g (J\.ﬂ\ J\A.!) cla

Boiling point ot a

It is the temperature at which a matter changes from liguid state to gas state
A5 sl ) AL A (e bl Wadie J a0 )l A o o

Note The melting point and boiling point are physical properties of matter
Salell 2Ly 380 ol A (g Sl Ay gtV An 3
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.Examples Ice has a melting point of zero degree (0°C)

(s da 50 0) a2 e (o alall jleail da 0
Water has a boiling point of 100°Cx. s 45 2 100 2 sl e da
Mercury has a boiling point of 357°C s is 0357 (o 330 glle 3s 50 -
Activity 8 s

s a0 Thermal Expansion

The matter behaves differently when they are heated or cooled, where
Can 5 ol Lo o Lavie Calide (S5 salall (o juals Molecules

When we cool a matter, the spaces °° 000 o @ 00 o
between its molecules decrease and the  |e;e%e2ce | Heating | o oo:" ol
molecules come close together o900 o l e g e
'('contract) apd t"hIS is called_ B mersitiean e

Condensation before heatina after heatina
Ll s O el 85 (Lo 3ala 2y 55 o 585 Laie Molecules

138 5 (Ualiill) ol Ledany (0 il Jaldl 0 i85

When we heat a matter, the spaces
been its molecules increase and the

Moo 0000
po— oog°°o°°%

YOHINKC °°° °°°° °°O
00500 2000,
09 900 9 %00
00,0 :ooo o0
00 0gogooo

molecules spread out (expand) and A matter A matter
this is called "expansion" before cooling after cooling

2208l can Lo 138 5 (248 il hadh & il Ll ja G ilaluall il ) LS aalal) (padind a 58 Ladie
some examples of the contraction and expansion of some matter
3 sall (amy daai g ali e Y] ans
e Thermometer
Some thermometers contain alcohol (liquid) mixed with color
Ol ae o slae (i) JsaS e 5l jall () 50 (lars (5 5ind
When the thermometer is placed in hot substance, the temperature of alcohol
increases and the spaces between its molecules increase, so the molecules of
alcohol spread out and expand giving high level of temperature in the
thermometer

Sasa il Gdddle 5l s da jo ey

Hot water ] Cold water
When the thermometer is placed in cold substance, the temperature of alcohol

decreases and the spaces between its molecules decrease, so the molecules of
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alcohol come close together and contract giving low level of temperature in the

thermometer
e J sl by ha o i cadly da o Glilaall J85 9 J oS3 ) ja A )0 (2a8d 583 5l Bala (& dxaa g die yia ge 3l (G 5S5 Ladie

S Jars
.Sometimes it is hard to open the lid of the jar -

Boall el i Guaall (g ()5 haal) ans b -
When you pour hot water on the lid of the jar, it opens easily,
.where The lid of the jar is made of metal
Ol (e & giian s jall el dua (Al geun ity 4dld 3 jal) ellae o palull clal) coal Ladie -
When hot water is poured on the metal lid, the temperature of the metal lid
increases and the spaces between its molecules increase, so the molecules of

metal lid spread out and expand, so it can be easily opened
laall Ol ja 8 cadly ja Cp Cililual) 2o 335 Samall elaall 351 ja A )3 a8l 5 ¢ Jamal) claall Je palud) eldll cua die
4a8 Jeund cau 5T g Jdaall
Bridges are made up of steel (metal) and concrete

Al A 5 (aall) 3V 8l e ST ) gl
When bridges are exposed to hot weather, the temperature of
metal increases and the spaces between its molecules increase, so
the molecules of metal spread out and expand
AT il ja ( Olilisall 2y 359 Gamall 30 ja Aa 3 adi 5 el Guhall ) gl (a2 Ledic -
o5 Oanall iy 5
So, engineers use expansion joints to keep bridges safe from

buckling when they expand at high temperatures
e 35 ja Gla o vie daaii ladie bV e dial ) gual) e alall aaall @dlia 5 ¢ suigall aading Al
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Thermal energy 4l pall ddldal) Particle Movement | &l jall &S s
absorb thermal Al pall A8l paias | move faster Ae ju & 2%

energy

Kinetic energy

S, a8l

Mercury has a boiling

< Gu)l oble da

point of 357°C 450 da 2 357
melting point of zero | ulsll jleailds 0 | Water has a boiling | o2 Wl glile s 5o
.degree (0°C) e ha A point of 100°C 45 da 2 100
bonds the molecules | xdall <l e 1y 3 | decrease the force 3 gl Jalas
of ice together, G
physical properties | 4L 3l sal 31l | Boiling point Olall ddad
hard to open the lid | sUsxll =i xall | Bridges D sall
concrete Al Al steel (metal) (el Y 5l
hot weather Dl akall expand (22a50) o 555
temperature 3l da ) buckling gl
spread P
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Exercise on Lesson 4
1- Choose the correct answer:

1-Melting point of a substance is the temperature at which............ changes
nto............

asolid - liquid  b. liquid - gas c. gas-liquid d. liquid - solid
2-Boiling point of a substance is the temperature at which............ changes
Into............

a gas-liquid  b. liquid - gas c. solid-liquid d. liquid - solid

3. On a very hot summer morning, water on the ground may turn into water vapor. this
changeiscalled ...........
a. melting  b. evaporation. c. freezing. d. condensation

4. Some thermometers contain a colored alcohol, what happens to alcohol when the
thermometer is placed in hot water
a. Alcohol contracts b. Alcohol evaporates
c. Alcohol changes its color d. Alcohol expands

5-When the temperature of a rod of iron is increased
a. its length increases b. its length decreases to its half
c. its length doesn't change  d. its length decreases to its quarter

6-When the temperature of alcohol inside thermometers increases, its volume
a. increases causing its contraction b. decreases causing its expansion
c. decreases causing its contraction  d. increases causing its expansion

7-As a result of heat flow through metals, they

a. expand b. contract c. get smaller d. are not affected

8-Expansion joints are designed to allow concrete ............ when temperature........

to keep bridges safe from buckling

a. expands- decreases b. expands - increases

c. expands- doesn't change d. contract - doesn't change

9-When a thermometer is placed in a cup of iced water, the liquid inside the thermometer
............... duetoitS..............

a. goes down - expansion b. rises up - expansion

C. goes down - contraction d. rises up - contraction

2-Put (V) or (X)

1-The melting point and boiling point of a substance are considered as physical properties

.of this substance ()

2-The boiling point of water is less than that of mercury ()

3-The decrease in volume of matter that occurs when matter is cooled is called expansion (
)

4- When an object gains heat, Its temperature Increases and its state may change ( )

5-We can measure the temperature by using thermometers ( )

6-The main idea to make a thermometer is changing the volume of liquid inside it

according to the temperature ( )

7-When a substance is cooled, its molecules come close together ( )
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8-If it is hard to open the lid of the jar, we need to pour cold water on the lid of the jar to
openiteasily ( )

9-When objects lose heat, they contract ( )

10-When a substance expands, its volume increases ( )

3-Write the scientific term of each of the following

1- The temperature at which matter changes from solid state to liquid state

(2Thetemperatureat)wh|ch matter changes from liquid state to gas state

g—A dev1ceused to 'r.n)easure the temperature (...................enee. )

2-The increase in the volume of a material as its temperature increases

(3The decreasels thgz volume of a material as its temperature decreases

E1J0|nts betweenpart)s of a bridge that allow its expansion without being damaged
(oo, )

4-Give reasons for:
1-Engineers use expansion points in the designing of bridges

2-The level of alcohol inside a thermometer rises up if we put it inside hot water. and goes

down if we put it inside cold water

4-\What happens to
1-Bridges if engineers don't use expansion joints in their designing

.......................................................................................

.......................................................................................

SCIENCE = 109 mmm——Science 6" prim




<‘1°E|“-“\§|Js'!l|n‘:n.jémpi

droule’ @1iso panig usi

A ——— Mr:-Alifaz .\ .Tadrous
1 10 01005136959/ 01222978682

First term

esson 5

Activity 9
Making a Thermometer make a model of a thermometer

’

Plastic bottle contains 50 ml A bowl contains A bowl contains
of alcohol and 50 ml of water cold water hot water

1-Add three drops of the red dye in the plastic bottle

LSO Aala 3l o) peall drpall (e <l e G Caual -]

2-Put the straw in the bottle and fix it by using the clay as
shown, than measure the height of red the row temperature
ea ) Caall 3l ja da 52 g i) Gl (e ¢ granse 9t LS Cplall aladialy Wi s Aala 3l 3 sallall casdy 3.2
3-Place the plastic bottle into a bowl of hot water and measure the @

Plastic straw Eyedropper contains Clay )
Ste S red dye i

height of the red liquid in the straw
L) 8 el Qi) gl ) Gl s calull elall e sl 5 8 4SO dala ) aca-

Observation The height of the red liquid in the straw increases

when the bottle is placed into the hot water 1
bl Ll 8 dala 3l aua g aie () 3 a1 Jilad) gl ) ala |
4-Place the plastic bottle into a bowl of cold water and measure

en

the height of the red liquid in the straw
L) 8 el Jild) gl Gl 2kl elall e sle 5 8 4SO dala 3l o

Observation The height of the red liquid in the straw decreases wh

the plastic bottle is placed into the cold water
2 oLl 3 A A Aala 3l s die (il BN 3 jeaY) Sl i)

Conclusions

In a bowl of hot watercata sl g sle 5

The temperature of red liquid increases, so the molecules
of red liquid spread out and the spaces between them

increase |

Lagrias colilinal) oo 355 i ) Jiladl iy 3o o8 L ¢ 5D Qi 551 a A ja ala 33
This leads to the expansion of the molecules of red liquid and increase in the
height of red liquid in the straw
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Gl 5 yea) QI gl 5) 50 55 eyl Jild) S e e ) Glld ga s

In a bowl of cold water

The temperature of red liquid decreases, so the molecules of red liquid come
close together and the spaces between them decrease

L oliloall J85 5 Lecmny (pe pea¥) Jild) il ja o jET8 ¢ paal) J5L) 3 ) ja da )3 (a8d

-This leads to the contraction of the molecules of red liquid and decrease in the
.height of red liquid in the straw

-Place the plastic bottle into a bowl of hot water and measure the height of the

red liquid in the straw
L) & pea) Qi) i) (aliss) g peaY) Jilad) iy S el ) 505 138
Al 8 peal) Jilad) gl ) (el s oAbl el (e sle 5 8 AL dala ) s,

Activity 10

Increasing Thermal Energy

The thermal energy of matter increases, so the molecules of a matter move
faster and their Kinetic energy increases -So, the temperature of a matter
increases

Check your understanding
Complete the following diagram using the words below
(increases-expand-faster-temperature-rise)

When the thermal energy of a matter increases

S 7

The kinetic energy of its molecules ......... and move...........

The spaces between molecules of a matter .............

N 7
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Exercise on Lesson 5
1- Choose the correct answer:

1. During melting process, matter starts to change from......... state to...... state
a. solid-liquid ~ Db. liquid-solid  c. liquid - gas  d. solid-gas

2-The temperature............ during the melting of solids
a. decreases b. increases
c. does not change d. may increase or decrease

3-By decreasing the temperature of a substance, its molecules move ........ each other and

the spaces between them..........
a. farther away — increase  b. nearer to increase
c. farther away - decrease d. nearer to decrease

4- By increasing the temperature of a substance, its molecules move ........ each other
and the spaces between them..........

.a. farther away — increase b. nearer to- increase
c. farther away - decrease d. farther away - decrease

5-A metallic rod of 50 metre length was heated at high temperature, its length could
reach........... metre after heating
a. 47 b. 48 c. 49 d.51

6-Materials ........... on heating
a. expand b. contract C. compress d. does not change

7-A tightly closed metal lid of a glass bottle can be opened more easily if it is put in
............. for some time

a. cold water b. iced water c. cold vinegar  d. hot water

2-Put (\) or (X)

1-When the temperature of solids increases, their volume decrease ( )

2-Substances change from liquid state into gas state during evaporation process ()
3-Spaces between molecules of a substance increase by decreasing the temperature of this
substance () ()

4-Expansion and contraction of matter occur due to changes in temperature
5-Expansion and contraction are two opposite processes ( )

6-When a liquid is cooled, it may change into gas ( )
3-Write the scientific term of each of the following

1-The site of matter which changes into quid state by healing (.................. )
2-The state of mat which changes into liquid state by cooling(.................. )
3. It is the increase of the son of a substance due to increasing of its temperature
(e )

4-Complete the following sentences using the words below
(expand-contract-faster-slower-increase-decrease-near to- away from-thermometer)

1-Cooling causes mater to ............ and cases particles to move...........

2. When a liquid is breezed, the spaces between its molecules............ causing their
movement............... each other

3-Healing causes matter to ............ and cases particles to move.........
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4-When a liquid is heated, the spaces between its molecules.............
causing their movement............... each other
5 Expansion and contraction of liquid explain how a.......... work
5-Give reason for

1-Matter expands when its thermal energy increases

......................................................................................

6-What happens to
1-The size of an inflated balloon if it is put in hot weather

......................................................................................

......................................................................................

7-Look at the fiqures below that show a metallic ball that can pass through the

ring easily. When the ball is heated, the ball cannot pass through the same ring

i

1

4

SRR V. sestem e

: Complete the following sentences using the words below
(heat-cool- expansion - contraction — kinetic)
1-Whenwe ............... the ball, the ......... energy of its molecules increases
2-After heating the ball, the ball cannot pass as a result of its..................
3-Ifwe......... the ball, it can pass through the ring again as a result of its..............
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Activity 12

STEM iIn Action

Engineers use some techniques to protect bridges and railroad tracks from
expansion or contraction in different conditions of weather

aaliadl \w@u\q})gg;uzum\ j 22l (pe Al S Gl jlua g gueadl Alead laEill sy () suaigal) PR
ik Examples

In bridges .
When the temperature increases in hot weather or

decreases in cold weather, the metal that made up

bridges expands and contracts

@A Gaall (é o) aahall L (dds gl el Gkl 8E ) jall da o a5 Leie
dgiall 5 oadiy ) puall 4de 0 Sy

So. engineers use expansion joints to keep bridges
.safe over time

In railroad tracks iwssl dsu el o

Railroad tracks are made of iron

Engineers leave small spaces between the road tracks T
to allow these tracks to expand in hot weather withoutSSsSEs:

being bent to avoid train accidents

22l Ol jlsall 03 Zlawall Gy plall il jlise (3 e Slalise G gudigall &y
<l ) ¢l gl (o i) 9o jlall Gkl

Check your understanding

-Put (\) or (X)

1-Engineers use expansion joints to keep bridges safe from expansion in cold
weather ()

To avoid train accidents, engineers leave small spaces between the railroad

tracks to avoid bending the tracks ( )

=

Railroad tracks
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Exercise on Lesson 6

1- Choose the correct answer:
1. Metallic parts of a bridge............. In different temperatures
a. expand only b. contract only
c. expand and contract d. never expand or contract
2-When the Kinetic energy of liquids decreases, they may
a.expand  b.contract c.evaporate d. disappear
3-Railroad tracks are made up of........

a. glass b. coal c. plastic d. iron
4-Engineers leave .............. between railroad tracks
a small spaces b. very large spaces  c. large spaces d. no spaces
5-Materials ............... by, their temperatures
a. expand-decreasing b. contract-increasing
c contract-decreasing d. melt-decreasing

2-Put (\) or (X)

1-Engineers use expansion joints to keep bridges safe ( )

2-Temperature increases in hot weather causing contraction of materials( )
3-Railroad tracks are made up of iron ()

4-No spaces are left between railroad tracks ()

5-Without leaving spaces between railroad tracks, train accidents may occur(_ )
6-Volume of metals increases during expansion and decreases during contraction ( )
3- Complete the following sentences using the words below:

(Increases - decreases - expand-contract-heating-cooling)

1. When the temperature ...... in hot weather, metallic parts of a bridge.......

2. When the temperature.......... in cold weather, metallic parts of a bridge..........
3. Metals expand by ............... and contractby............

4-Write the scientific term of each of the following:

1-Joints allow expansion and contraction of some parts of bridges during temperature

changes (.................. )
2-Decreasing the volume of a substance as a result of decreasing its temperature
(ceereeeienns )

3-It is the state of matter that has a fixed shape and spaces between its molecules are very
narrow
4-the state that doesn't have fixed shape or volume (.................. )
5-Give reasons for
1-Expansion joints are designed in bridges

.........................................................................................

.........................................................................................

.........................................................................................

........................................................................................
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Concept 2.2

Heat transfer
| esson 1

Activity 1 What happens to an object when heat is transferred
951 _all i a3 Ladie Lo awad dhasy 13l
Heat transfers from the hotter object to the cooler object that causes the molecules
in object with lower temperature will start to move faster while the molecules
of the object with higher temperature will move slower
Aaddial \:;J\);J\I\;)qg;be..@\gza);}d\ QL‘H)';J\Qig%ﬁgwg)u\augj\QJ}LPJSSY\P@\OABJU;J\M
Unl (IS5 Jii 5l 5l sl Ao 53 sl o ) ot Ly el JS o a3 T
Examples In the opposite picture sz, .a i,
The rock absorbs thermal energy from the Sun rays, so the
molecules of the rock move faster
g oml JS8 Al il & et (uadll dadil (e 4y ) ) A8 Al (aiiay
When the lizard stands on the rock, the skin of lizard
.absorbs thermal energy that is released from the rock
aaall e dallaiad) Ay )l A8 dda ) als ey ¢ aeal) o ddal) G Lavie
So, the molecules of the rock will move slower while the
.molecules in the skin of lizard will move faster
& omh JSs Alaal) sl (853 5 pall iy Sl o i Ly Ul S0 o syl iy 5o (8
Activity 2 lroninge-si < ["”._
1. Your hand may hurt, if you hold the handle of
.cooking pot () Metal
2-1f you touch the metal body of cooking pot, your
..hand will feel the heat and may hurt ( )
Thermal energy transfers when two materials with different temperatures touch
each other. The thermal energy transfers from the object with higher temperature to

.the object with lower temperature

L_A\ é&y‘i‘)\)ﬂ\h‘)é)dﬁd\w‘u)\)ﬂ\;\ﬁu\ ds.\.\j“dha.a EJ\PQBJJLAQJL)L}JLQLMMLAJ.\QM”J\‘)AJ‘MLH\ Jais
351 all A 53 63 anall

There are two types of materials according to their ability to transfer thermal energy

which are thermal insulators and thermal conductors
A ) yad) b sall 5 41 all O3 sadl a5 Bl el A8l Ji5 e 165508 G 3 sall (g e 53 Sllia

Example

First term

Iro — Plastic

Iron is a thermal
conductor that transfers
the heat of the electric
iron to the cloth in order
to ironing it

Plastic is a thermal

insulator that does not
allow heat to transfer
through,

¢ so you can hold it without feeling
= x»v — the hotness of the electric iron
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Thermal conductors

Thermal insulators

(Good conductors of heat)

(Bad conductors of heat)

They are materials that allow thermal

energy to transfer through

They are materials that resist the

a5 350 a5 transfer of thermal energy
) el daal) )

Example: Metals such as iron

Example Plastic

s~ Jasl Heat Transfer
Some properties of heat: s =5 (o

1-Heat flows from a hotter object to a cooler object
8350 ) e (40 s ST ana (a8l yal) Jii

2-Heat is an essential component of life on Earth
oY) e slall Jllid jeaie 35l

3-Heat cannot be lost but it is only transferred
Jass Jaig (L3 ) sl ylasd oSy Y .l -
Thermal energy relates to the total sum of the kinetic enercji R
of molecules and atoms of a substance, so any substance has
thermal energy even the cold substances as they have

molecules that always move
Led O G 3 )l ) sall s g ) s A8 Led Bl (o Gl 1 eaalall il )3 5 sy ad A8 yad) Q8L ¢ gamay (3lacti 4y ) yall 48U
Ll @l yarii Gl s
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First term

Exercise on Lesson 1

1- Choose the correct answer:

1-Any matter has thermal energy, because ............

a. its molecules always move. b. it has fixed shape

c. its molecules don't move d. It has fixed volume

2-1f heat transfers to a lower temperature object, its molecules will

a. slop moving  b. move slower c. move faster d. not be affected

3-Heat transfers from ................ objectto .............. object

a. cooler-hotter  b. hotter-cooler  c. bigger-smaller  d. smaller-bigger

4-The handle of an electric iron is made

a. iron b. thermal insulator material c. metal d. thermal conductor material
5-All the following are properties of heat, except ...........

a. it is an essential component of life on Earth

b. it cannot be lost but it is only transferred

c. It flows from a cooler object to a hotter object

d. it flows from a hotter object to a cooler object

6-If you stand on hot sand in barefeet, you will feel the hotness of the sand because
a. heat transfers from your legs to sand b. heat transfers from sand to your legs
c. your legs are hotter than sand

d. your legs and sand have the same temperature

7-1f you hold an ice cube in your hand, which of the following sentences is correct
a. Your hand temperature is lower than the ice temperature

b . The ice temperature is higher than your hand temperature

c. The ice and your hand have the same temperature

d. The molecules of ice will start to move faster

2-Choose from column (B) what suits it in column (A)

(A) (B)
1- Plastic a. Is an essential component of life on Earth
2- Metal b. is used to make the electric iron handle
3- Heat c. is a thermal conductor
d. is the measuring unit of volume

1- . 2 3
3-Put (\) or (X

1-When objects with the same temperature touch each other, heat transfer takes place ( )

2-Heat transfers from the cooler object to the hotter object ( )
3-The molecules of the hotter object move slower than that of the cooler object ( )
4-Thermal conductors are good conductors of heat ()
5-Plastic resists the transfer of thermal energy ()
6-In electric iron heat transfers from cloth to iron ()
7-Heat transfers between two objects that have the same temperature ()
8-Thermal energy relates to the total sum of the kinetic energy of substance's atoms and
molecules ()

9-Molecules of cold or hot substances always move ( )
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4-Write the scientific term of each of the following
1-They are materials that allow thermal energy to transfer through(............ )
2-They are materials, that resist the transfer of thermal energy(................ )
3-Thermal insulator material used to make the handle of an electric iron

4-Thermal conductor material used to make lower part of an electric iron that is used in
ironing clothes (.................. )

5-Give reasons for

1-The handle of an electric iron is made of plastic

............................................................................................

............................................................................................

6-What happens to
The molecules' movement of a lizard's skin when it stands on a rock in a sunny day

7-:Look at the figures below, then answer the questions
1-In which figure the hand will feel heat

Plastic handle

/

R A \ -

e

Figure (a) Figure (b)
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First term

| esson 2

all materials around us are composed of molecules
and atoms that vibrate all the time

gl sk yigh <l jd s iy s e 0585 W s (a2 sall paen

When a matter becomes warmer, the klnetlc energy of its atoms or molecules
increases, and when that happens, the molecules vibrate faster

& ol U880 il sall 3igh eelld Caang Lavie 5 olgiliy Jo sl Les) )3 A8 ) 48U ol 35 clids ST salall praal Lodic

Ly il s e HOW dOES matter become warmer

Matter gets warmer by transferring of thermal energy from hotter matter
to cooler one that is known as heat
a)\);jhu)a_iajj).\).\s\cdué\‘u};u}s‘ aJ\AwMJ\)ﬂ\MM\d&\@}u&:L\SJJﬁ\ ajl:ci\“c_ua.\
Example When a hot food is left on a table for s
sometime, it gets cold because heat flows from the “

hot food to the cooler air around it
3835 5l yal) GV 13,b sy (8 gl sl Al e il alake o 5 e
Aol ) sl 3 judll 1) AL aladall e

So, heat is transferred when there is a temperature dlfference between
two objects and it flows from the hotter object to the cooler one until both

objects reach the same temperature that is known as thermal equilibrium.
o in 2l awadl &5 s SISV sl (e JE3E 5 Cppansan (g B0 padl s 50 & CDUAT 2 sa g 2ie B ) el JiEE ()
(AN G G Le s 55 adl da o el ) Glena)

object(A) object(A) object(A) object(A) object(A) object(A)

The heat transfers from higher temperature object (A) to lower temperature
object (B), until they are equal in temperature

Notes . The measuring unit of heat is called calorie

Al oall Gl el candis ) pall Guldsaa 5

If you hit a piece of metal several times by a hammer, the piece of metal
becomes warm

Adla ol dadad raal (A8 Hlaay G e Bae Al Aadad Gy i 1))

Activity 5 Final Temperature

thermal energy flows from an higher temperature object to lower temperature
object

How thermal energy flows and how thermal equilibrium takes place
a5l o) s A 5 Ay )yl A8 (305 A€

Tools Empty beaker-Beaker contains 100 ml. of hot water with temperature
(60°C) - Beaker contains 100 ml. of cold water with temperature (10°C) -
Thermometer - Spoon

SCIENCE . 1) e SN CE 6 PPN
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Ll (e e 100 ol o sime S - (Basie Aoy 60) 5l a Aau AL el e e 100 (e (5 5im iS¢l S
Alale - 5 )l () s - (Rasie dn 0 10) 501 Ax 2L

i skl Steps e ey
1-Record the temperature of water in beaker ,
(60°C) and the temperature of water in beaker 2
(10°C) in the table below

Gl (B elall 3 a da 3 g (A g An )3 60) B (B elall 3 a A )3 s
ol J sl A (A5t da 2 10) 2

2-Calculate the average temperature of water

in the two beakers using the following rule

Bl e ) alasiuls Sl 3 el 5l s Ao Jass sia i Beaker (1) Beaker
Temperature of - Temperature of
Average temperatiure  water in beaker (1)~ water in beaker (1)
oi water ' 9

Then, record the average temperature of water in the table below
oLl Jgandl 8 elall 3 ) a A )3 o gie Jas a3 T

3-Pour the two amounts of water in the empty beaker, then

use the spoon to mix them together |
L Lagalad daelall anaiin) &5 &l (5 sall 3 elal (5 ylaie S fapo Bl

4-Wait for 3 minutes and measure the final temperature of the “Tl N jq

third beaker and record it in the table below
5-Compare the final temperature of water to the average temperaturEio'

sial Jganll & alaus g Gl (3 sl o sSU Al 6 ) jall s 5o (s 85 (383 3 pla

water that you have calculated before aure (2)
8 e Lgtisn Sl elall 3)) g A )2 Jas s e Algill clall 3)) A o )8
Temperature of hot water 60 °c
Temperature of cold water 10 °c
Average temperature of water 60 °c +10° =35°
2
Final temperature of water after mixing 33 °C

s> Observation

The final temperature of water (33°C) almost equals the average temperature

of water (35°C) that you have calculated before

8 (e g A (A500 4a 50 35) elall 3] A 53 o e Ly 55 (5 sl (43530 4 40 33) elall 40l 5 ) ad) A o
Conclusion When two substances with different temperatures come in contact
with each other, thermal energy transfers from the hotter object to the cooler obj

until thermal equilibrium happens and they reach the same temperature
A FEY) sl (e Ay ) pad) A8l 855 (anl Legaiany ae ddlide 3 ) o Cila 5 Lagd (lisle uadlii Ladie zLisiuY)
5l padl da ) et () GBan s sl ol )1 sl Caang (s 3 ) anal)
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First term

Notes When mixing two substances with different temperatures, their final
temperature at thermal equilibrium almost equals their average temperature,
so the final temperature of them is between the temperature of the hotter

substance and the temperature of the cooler substance

A Jas sl Ly 5 (g sl (g )1 adl )53 e Al Lagl )l pa A 5o (8 Adliaa B )l ja il )3 Lagd (ke Jala vie cillaale
'SAJL.J\EJN\E)\);:\;)J}:\J}MJSS;\}“B.JLAS\B)\);A.;JJQﬁh@i@@‘ﬁ)\)ﬂ\&;)dojﬁgmb} dlegd )l

The final temperature when mixing two substances with different
temperatures is less than their average temperature as there is some thermal

energy transfers to the air or the container

Al pall AU Gany 3 sa ) Lagi )l A3 o s (e Bl Adlida 5 ) s il )3 Legd (pinle el aie Algil ) jall da 50 683
sle sl ol o) sl ) Jams )

After mixing two substances with different temperatures, the motion of their
molecules changes, where

Cun clagiliy ja 48 a i Adlida 3 ) ja Sl )2 Legd idle Ll 2ay

1-The molecules of the hotter substance become slower after mixing

ol ey Ul et A5 i Y sall) iy 3

.2-The molecules of the cooler substance become faster after mixing

Llal) aay t).u:‘ Tuan cJJL}S\ Balall Gl e
3. In some cases the final temperature when mixing two substances with
different temperatures is less than their average temperature as there is some

thermal energy transfers to the air or the container.
3. s Legipa da ) o gia (e J81 Adlina 3 ) ja sy (piale Jali wie 2lgill 3 ) jall da 3 0S5 OV (s B
Aglall i e sall ) A jall A8Ual) (my JUES) Ciany,
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First term

Exercise on Lesson 2
1- Choose the correct answer:

1-The average temperature is almost ............ the final temperature of the mixture of
two substances with different temperatures at the thermal equilibrium

a. more than b. less than c.equalto d. double

2-1f you pour a cup of water with temperature 30°C to another cup of water with
temperature 80°C, the final temperature of the mixture may be

a. 80°C b. 30°C c. 50°C d. 110°C

3-The final temperature of two mixed substances with different temperatures is less than
that of the substance

a. hotter-cooler b. cooler-hotter c. bigger-smaller  d. smaller-bigger
4-After mixing two substances with different temperatures, the molecules of the cooler substance

a. will move faster b. will not be affected c. will move slower  d. will stop moving
5- In the opposite figure, if some thermal energy of mixture transfers to the cup, the final
temperature of this mixture will be the average temperature.........

a.equalto b.double  c. more than d. less than
B, occurs when heat transfer stops between two
objects as they rea the same temperature

a. Calorie b. Heat flow

c. Sound equilibrium
7-The measuring unit of

d Thermal equilibrium
heat is called.............

a. calorie  b. kilogram

C. gram d. meter

8-Hitting a piece of metal several times by a hammer causes

............

a. the temperature of the metal becomes lower b. molecules of the metal move slower
c. molecules of the metal move faster d. the metal becomes cooler

9-On heating a substance, the of its molecules

a. kinetic energy-decreases b. kinetic energy-Increases

c. temperature-decreases d. movement-decreases

10-Which of the following rules can be used to calculate the average temperature of

mixing two substances together have different temperatures
Temperature (1)+ Temperature (2)

2
Temperature (2)
2

a. Temperature (1)+ Temperature (2)  b.

c. Temperature (1)xTemperature (2)  d.

3-Put (V) or (X)

1-When mixing two substances with different temperatures, their average temperature is
lower than their final temperature ( )

2-After mixing two substances with different temperatures the molecules movement of
the cooler substance becomes slower ( )

3- The final temperature of two mixed substances with different temperatures is between
the temperatures of hotter and cooler substances ( )

4-The temperature of a hotter substance increases after it is mixed with a cooler substance

()
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5-When you add some cool water to hot tea the molecules of tea will move slower ()
6-When kinetic energy of molecules decreases, they vibrate slower ( )

7-Heat is measured in calorie ()

8-Thermal equilibrium means that the objects in contact reach the same temperature ()
3-Write the scientific term of each of the following

1-It occurs when heat transfer stops between two objects reach the same temperature

2-1t is the measuring unit of heat (....................... )

4-Complete the following sentences using the words below

(thermal equilibrium - faster-equals - hotter-cooler)
1-When you mix two substances with different temperatures, their final temperature at
thermal equilibrium almost their average temperature
2-Molecules of cooler substance move substance after mixing it with hotter
3-The final temperature of two mixed substances with different temperature is between
the temperature of the .......... substance. and the temperature of the........... substance
4-When mixing two substances with different temperatures, they reach the same
temperature at...............

5- Give reasons for:
1-Sometimes the final temperature of a mixture of two substance with different
temperature is less than their average temperature

................................................................................

3-After mooing two substances with different temperatures the molecules of the hotter
SUDSEANCE MOVE SIOWET . . ..o e e e et

..............................................................................

..............................................................................

6-What happens to
1-Molecules movement of a hotter substance after mixing with a cooler substance

................................................................................

..............................................................................

..............................................................................
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_esson 3

Activity 6 Conduction, Convection and Radiation
The kid feel the heat of the fire although does not touch th

transfer from the fire to the kid's hand through the air
Juﬂwmex L)A(;Q)S‘éc JU\BJ\F‘M‘ iy

o) 56l Gk oo Jikall ) Ul (e Ji5 G 3 ) pall Sy -

Heat can transfer by three different ways, which are

Conduction Convection Radiation
e sl Jeal) glaiy)

1-Conduction

Heat transfers by conduction when objects with
different temperatures touch each other

oand) Lgaany 280N 5 ) jall il 50 3 alua) (uadl Ladie Jaa 5illy 5 ) jall Jiis 1k 1
ExamQIe éooling péds

When you have a fever and your temperature is high. you put cooling pads to
transfer the heat from your body to the cooling pads by direct contact

2-Convection
Heat is transferred by convection due to the movement of a liquid or gas
.When we cook noodles, we put noodles and water in a pot
sle g o elall g 405 Saall puzal i g jSall gay a 58 Ladic

During heating, the noodles close to the bottom of

the pot that near the heat source get hot and rise to

the surface, then cold noodles at the surface moves

.down to the bottom of the pot and so on e
oJJLﬁ\M}JS:.A\d);_ueJ C.Lmd\‘;\cs.\).a}aj\)ﬂ\ )MUA‘—“Jﬂ‘ cb‘ﬁ\&\jwmﬂ\m})ﬂ\u&u u_\;m.d
J3Sa 5 oY) el ) Jaud ) dadl e 33 g all

The movement of noodles up and down shows the movement of water in the *
pot during heating, where

s cpdol) U ele gl 8 oLl A8 ja e Ja5 Jawlly (e ) 1) &y jalll A ja * -

Hot water at the bottom of the pot moves up

e G ay (LY g8 80 s sall AL Ll -

.Cold water at the surface of the pot moves down

Jall ) ele ol mdans e o)Ll slall &l ey

The continuous movement of water up and down causes the transfer of heat
.through water by a way known as convection

LSJ‘);“ML’“—’)’UM-’))‘”‘M‘)-“;°)\)L“ d\_q.u\‘;\ d&u‘}!}é“—y sl ¢ M\«S);‘\qu},

Cold water sinks
JJ\.,\.“ sLall d)z:a

Hot water raise
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3-Radiations s

.Heat transfers by radiation through gases and space
sbadll g Gl jlall e gladYlhs )l sl Jas

Ji. Example

When your hand gets close to a fire, you feel

warm because the a ir between the fire and your
hand allows the thermal energy of the fire to

.transfer to your hand
Ay I JEEYL Ul A ) el AUl ey dlay g U G 2 ga gall o) sed) Y eciall

In sunny days, we feel the heat of the Sun although -
there is a space between the Sun and Earth. Space
where the thermal energy of the Sun transfers to Earth
through the space by a way known as radiation
slzmdll |y W5 el (g Qe 2 5m 5 (e a Il il ) ja e dsadiall ALY1 8 -
YL o Ayl eliadl) e my 1 () Gl (3o ) pad) Al G5
:The speed of transfer of heat

The speed of heat transfer between objects increases when

1-The difference in temperature between objects increases

2-Surface area of objects increases

3-Time of contact between objects increases

Notes

-Meteorologists (scientists who study weather) must understand convection
and radiation to help them predict the weather

-Engineers must understand conduction, convection and radiation to design
new products such as tools of cooking and also

Thermal Insulation and Conductivity

Activity 7
Materials are classified according to the rate of transferring heat into

Thermal conductors

Thermal insulators

(Good conductors of heat)

(Bad conductors of heat)

They are materials that allow thermal

energy to transfer through
LA (e Ay ) yad) AUl JUEEL e 3 50 o8 5,

They are materials that resist the

transfer of thermal energy
Ayl all dslall QW) o 5l ol se 8 5

They are materials that allow heat to
travel freely through them

They are materials that slow down
.the heat transfer

Example: copper, iron and aluminum

Example Air, plastic, wood and
.glass

Thermal insulators cannot prevent the transfer of heat completely, but they
.Sslow down the heat transfer through them
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:Examples
If you pour hot water into a metal bowl and a plastic bowl, you will notice that

z—(The metal cup becomes hot Jﬁ {'Ti;;—é plastic cup becomes just nu}\

Metal cup Plastic cup

Because Metal is a thermal conductor, so it allows thermal energy to transfers
through
Plastic is a thermal insulator, so it slows down the transfer of thermal energy -

If you touch a metal doorknob, you may
feel that it is cooler than the wooden door it

is on. Because your body always
generates thermal energy, where
Thermal energy transfers fast from -
your hand to the metal doorknob which (‘ﬂ
.Is a thermal conductor ‘

Thermal energy transfers slowly from your hand to the wooden door which is

a thermal insulator —
Thermos is used to keep the temperature ;s*
of drinks inside it as Thermos is made o

up of heat insulating
O5Sh S alalay Gl s il 5)) s da ) Slo Bléall aading (e il
cJ\);“‘dJLC BJLAOAUAA)'}“
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Exercise on Lesson 3
1- Choose the correct answer:

1- Heat is transferred through solids by............

a. radiation only b. conduction and convection
c. conduction only d. radiation and convection
2-Heat is transferred by convection through
a. solidsonly  Db. solids and gases C. space only d. liquids and gases
3-Heat is transferred by radiation through
a. solids only b. solids and liquids  c. liquids only  d. gases and space
4-1n the opposite figure, heat transfers between the two metal
cubes from cube (.......... ) to cube (.......... )by.......... W | @
a. A-B-conduction b. A-B-convection
¢. B-A-conduction d. B-A-convection s°C 20°C
Metal cubes
5-Metals............
a. don't allow heat to flow through them  Db. allow heat to flow through them
c. are heat insulators d. are bad conductors of heat
6-Meteorologists are scientists who study .
a. weather b. rocks C. water d. cells
7-Heat transfers from a hot slide in a sunny day to your hand by ....... when you
touch it
a radiation only b. radiation and convection
c. conduction only d conduction and convection
8-Heat transfers from an electric heater to your body by........... when you stand near by
it
a radiation only b. radiation and conduction
c. conduction only d conduction and convection
9-Heat is transferred through copper and Iron by.............
a radiation only b. radiation and convection
c. conduction only d conduction and convection
10-Thermal energy transfers from the Sun to us through the space by.............
a radiation only b. radiation and conduction
c. conduction only d conduction and convection

11-Thermal insulators.............

a can prevent the transfer of heat completely through them

b. slow down the heat transfer through them.

c. allow heat to travel freely through them

d. increase the speed of heat transfer through them

12-All the following materials are considered thermal conductors, except
a. copper b. iron c. wood d. aluminum
13-When you heat water in a pot, molecules of

.a hotter water move down and that of cooler water move up
.b. hotter water move up and that of cooler water move down
.C. hotter water stop moving

.d. hotter water not be affected

SCIENCE = 128 mmScience 6" prim




o lilzo @lygll e Jioai pi

diaule’ duiso panig pusi
A(ﬁmhﬁbihéghiseiso - 1
= Mr:-Alifaz .I\l .Tadrous

Fl I’St te 'm 129 01005136959/ 01222978682
2-Choose from column (B) what suits it in column (A)
(A) (B)
1-Heat is transferred when you touch a hot metallic ball by a. Radiation
2-Heat is transferred from the Sun to us through the space by b. conduction
3-Heat is transferred between molecules of boiling water by c. Freezing .
d. convection

1o 2 3,

3-Put (\) or (X)

1- Heat transfers by conduction through solids only ( )

2-Heat is transferred from the Sun to the Earth through the space by convection ( )
3-Heat is transferred through solids and liquids by convection ( )

4-When you boil water in a pot, hotter water moves up while cooler water moves down( )
5-The speed of heat transfer between objects increases when the difference in temperature
between objects increases ( )

6-Meteorologists are scientists who study weather ( )

7-Metals such as copper and iron allow heat to travel freely through them ( )

8-Plastic and wood resist and slow down the heat transfer through them ( )

9-Air and glass can prevent the transfer of heat completely ( )

10- We use an insulating material in making thermos ( )

4-Write the scientific term of each of the following
1-The way by which the heat is transferred through solids only (................ )
2-The way by which the heat is transferred through liquids and gases (................ )
3-The way by which the heat is transferred through gases and space(................ )
4-They are scientists who study the weather (................ )
5-They are materials that allow heat to travel freely through them (................ )
.6-They are materials that slow down the heat transfer through them(................ )

5-Cress out the odd word

1-Conduction-Convection-Friction-Radiation

2-Plastic-Copper-iron-Aluminum

3-Air-Copper-Wood-Glass

6-Give reasons for

1-You feel the heat of the Sun, although there is a space between the Sun and Earth

....................................................................................................

7-What happens if

1-You touch a hot metal spoon placed in a bot cup of tea
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| esson 4

Activity 8 Heat Transfer in different Materials
When observing cooking pots, you will notice that

C?‘t’r‘]"“g nlols e ”t‘ade __aa The handles of cooking
of thermal conductor N @852 pois are made of thermal
51l Al ga 314 (pa gl ol picd ‘;—// Insulator mate_)rlals such as
) Jia wood or plastic
Ujle 3 ga (1 de giaa falall gl Gailia
A g udad) Jia b all
Note

The theme cantor material that we use to make the handles of cooking pots is
.safe to Manh yoking as it isn't good conductor of heat

There are two factors that affect the thermal insulation of the handles of
cooking

pots, which are Type of material Length of handle

1-Type of material

The type of material from which the handles of cooking pots is made of
affects the thermal insulation of these handles

Example

If you place 2 plans with 18 cm handle on stove, where -

The handle of one of them is made of plastic-

The handle of the other plan is made of wood-

Then measure the temperature at three places on the handers during heating
2-Length of handle

The length of handle is an important factor which affects the thermal
insulation of the handle of a cooking pot

Example

If you place 2 pans with plastic handles on stove, where

-The handle of one of them with 18 cm

-The handle of the other pan with 36 cm

-Then measure the temperature at three places on the handles during heating
-The measurements of temperature differ from one place to another along the
handle of the pan

The handle is warmer closer to the pan, and it is cooler as we go far away
from the pan because the heat travels very slowly along the handle, that is
.made of a thermal insulting material

The plastic handle is better than the wooden handle in thermal insulation when
.their lengths are equal as shown in the first example
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The thermal insulation of the handle increases as the length of the handle
increases, where the temperature of the long handle was always lower than that
the short handle as shown in the second example

Activity 9 Heat and conservation of mass

When any matter changes from one state into another by gaining or losing of
thermal energy, its mass does not change and this is called the Law of
conservation of mass

Law of conservation of mass

The mass of a substance does not change when this substance change from one
state into another

So, no matter is destroyed or created, but it just changes from one state into
another

Examples

When you put a bowl of ice cubes on the flame, the ice
cubes changes into liquid water

The mass of the ice cubes before heating equals the mass
of water after heating

If you put a plastic cup of a juice in a freezer.
it freezes but its mass does not change before and after
freezing

There are some cases that the mass of a substance before the change does net
equal the mass of the same substance after the change. That is because the
.Substance is mixed with other substance

Example

If you have 100 grams of popcorn grains and they have a small amount of
moisture (water) in them. When they are cooked, they become 97 grams only.
The decrease in the mass of the popcorn is due to the evaporation (vaporization)
of the water during cooking

Note If any liquid substance changes into gas state, its mass does not change
after evaporation even we don't see its gas state but it has a mass that equals its
mass before change

Check your understanding Choose the correct answer

If you melt a chocolate bar with mass 150 gm, its mass after melting may
equal................ gm (149-40-180)

If you freeze a cup of 200 gm. of water, its mass after freezing is .....200 gm
less than - equal to - more than)
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Exercise on Lesson 4

1- Choose the correct answer:

1-When you put a plastic cup of water in a freezer, the water freezes a mass

a. decreases  b.increases c. decreasesto half  d. doesn't change

2-Matter... .. it just changes from one state to another

a. neither be created nor destroyed b. can be created and destroyed

c. can't be created but destroyed d. can be created but can't destroyed

3-When you melt 100 grams of chocolate bar, its mass after melting is .....100 grams
a. a lot less than b. a lot more than c. a little more than d. equal to

4-Matter can be changed from one state to another.......

a. by losing the thermal energy only  b. by gaining the thermal energy only

c. by losing or gaining the thermal energy d. by keeping the thermal energy without change
5-.... 1s the best material to make handles of cooking pots, as it does warm fast

a. lron  b. Plastic c. Wood d. Copper

6-The mass of a substance doesn't change when this substance change one state into
another, this is the law of conservation of

a. mass b. energy c. volume d. state

7-When you freeze some amount of water, it changes from........ state to.... state and its
mass........

a. solid-liquid-doesn't change b. liquid-solid-doesn't change

.C. gaseous-solid-Increases d. solid-gaseous-decreases

8-According to the opposite figure, which of the following sentences is correct?

.a. Temperature of point (A) is higher than that of point (B) ey

.b. Temperature of point (B) is higher than that of point (A) \

.c. Points (A) and (B) have the same temperature w

.d. Temperature of the handle is higher than the pot M (A)  (B)

2-Put (\) or (X)

1-Matter can't be changed from one form to another ( )

2-Matter is not destroyed, but it can change its state ( )

3-The mass of chocolate bar before melting equals to its mass after melting ( )
4-Matter changes its state by gaining or losing thermal energy ( )

5-If you put some juice in a freezer, it changes into gaseous state and is mass doesn't
chance ()

6-When water freezes, it loses thermal energy ( )

7-The temperature increases when we go far away the source of heat ( )

8-Plastic is better than wood in making the handle of cooking pots ( )

9-Wood is warm faster than plastic ( )

10-When boiling 500 gm of milk, the mass of the milk and the vapor that is produced
during its boiling equals to 500 gm ( )

11-The handle of a cooking pan gets warmer as we go far away from the pan ( )

3-Write the scientific term of each of the following
1-The mass of a substance doesn't change when this substance changes from one state
into another
2-A form of energy that gained or lost by the matter to change its state
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4-Give reasons for
1-The mass of ice cubes before melting equals to their mass after melting

....................................................................................................

....................................................................................................

5-what happens to¥¢...
1-The mass of a piece of butter after melting it

....................................................................................................

....................................................................................................

6-Look at the following fiqures, then complete the sentences below:

e N -
7 P p -~
» : ’
A ) J _Ar )
Ay s A e
. —

Popcorn without any moisture (40 gm.) Popcorn with some moisture (40 gm.)
Figure (1) Figure (2)

....................................................................................................
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Activity 8 Design a Marble Run

When a bicycle go down a sides potential -

energy chanting to Kinetic energy

The bicycle stops after some time because there is
fiction between the trees of the bicycle and the road
So, some of the Kinetic energy changes to thermal energy due to the
Imagine that you have designed a marble track as in the opposite picture,
where

If you put the marble at the top of the track, then

leave it to move down the track —_—
You will observe that the marble will not reach the -

end of the track F & s
From the previous, you would notice that oy S

At the top of the track, the marble has the most potential energy-
As the marble moves down the track the potential energy changes to konete -
energy

As the marble moves along the track, some Kkinetic energy changes to -
thermal energy due to the friction between the marble and the track, that
decreases the speed of the marble, so it doesn't reach the end of the tracklIf you
use a larger marble, it will move downward faster because it has a larger mass
.S0 it gains more Kinetic energy

If you use a larger marble, it will move downward faster because it has a
Jarger mass so it gains more kinetic energy

Check your understanding Put (V) or (x)
1-Energy does not change from one form to another ( )
2-When friction happens, some of kinetic energy changes into thermal energy

()

3- When an object is placed at a high place, it has potential energy
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Exercise on Lesson 5
1- Choose the correct answer:

1- When an object stops on the top of a ramp, if stores ....... energy

a. kinetic  b. light c. potential d. sound

2-When a car goes down on a ramp, its .......... energy changes to....... energy

a. kinetic-potential ~ b. potential-kinetic  c¢. sound-potential  d. light-potential
3-Due to the friction between a moving object and a flat road, the the .......... energy of
moving object changes into ................ energy

a kinetic thermal  b. thermal-kinetic  c. potential-thermal  d. kinetic-potential
4-Due to the friction force between a moving object and a flat road, the speed of a
moving object.........oonn....

a. decreases then increases b. not be affected c decreases d. increases
5-If there are a small car and a truck moving down on the same ramp.........

a. the car moves faster than the truck

b. the car and the truck move with the same speed the car and

c. the truck moves slower than the car.

d. the truck moves faster than the car

6- if there are a small car and a truck moving down on the same ramp.

a. decreases-increases b. increases-decreases

C. increase-s increases d. does not change - decreases

7-When a marble goes down on a ramp, its stored potential energy

a, increases b. doesn't change

.C. changes into Kinetic energy d changes into light energy

2-Put (\) or (x)
1-Energy can be stored in the form of kinetic energy inside an object ( )
2-When you go down on a slide, your stored kinetic energy changes into potential energy

()

3-Due to me fiction force, thermal energy of a moving object changes into kinetic energy
()

4-Fiction increases the speed of moving objects ( )

5-A heavier object moves faster than a lighter object when they go down on the same
ramp ()

6-When a marble goes down on a ramp, its potential energy increases ( )

7 A moving car has potential energy, while stopping car has kinetic energy ( )
3-Write the scientific term of each of the following

1-A form of energy stored in an object when it is placed on the top of aramp (.......... )
2-The energy that the object gains when it moves down on a ramp(................. )
3-The energy that potential energy changes into, when an object moves down on a ramp

4-The energy that kinetic energy changes into when a moving object(................... )

4-Give reasons for
1-Due to friction force, the tires of a moving car becomes hot
2-A truck is faster than a small car, when both of them move down on the same ramp
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