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1 Describe the function of enzymes as biological catalysts and their importance in living organisms Figure 18 18

Follow the steps shown in Figure 18 to find out more about how an enzyme works. The
reactants that bind to the enzyme are called substrates. The specific location where a
substrate binds on an enzyme is called the active site. The active site and the substrate
have complementary shapes. This enables them to interact in a precise manner, similar
to the way in which puzzle pieces fit together. As shown in Figure 18, the structure of
an enzyme is directly related to its function. Only substrates with the same size and
shape as the active site will bind to the enzyme.

Once the substrates bind to the active site, the active site changes shape and forms the
enzyme-substrate complex. The enzyme-substrate complex helps chemical bonds in the
reactants to be broken and new bonds to form—the substrates reacl to form products.
The enzyme then releases the products. The enzyme is then available to bind with more
substrates.

Enzymes affect many biological processes. When a person is bitten by a venomous
snake, enzymes in the venom break down the membranes of that person's red blood
cells. Hard green apples ripen because of the action of enzymes. Photosynthesis and
cellular respiration provide energy for the cell with the help of enzymes. Just as worker
bees are important for the survival of a beehive, enzymes are the chemical workers in
cells.

@Gm It?

Describe how enzymes affect biochemical reactions.
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Substrate Enzyme Enzyme-substrate Product
complex

Figure 18 Substrates interact with enzymes at specific places called active sites. Only substrates with a
specific shape can bind to the active site of an enzyme. Once the substrates bind, the active site changes
shape and forms the enzyme-substrate complex. The substrates react to form products. The products are
then released.
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Enzymes

) JAky LihaSl O &l (e andl dhaas
O3 b @lld aa g Al (e o) el A A
4_\...\2.1 \.@...us.a S le L) e UJS:"“‘ cu\.ai).ﬂ“ s Lia

Many chemical reactions inside living
organisms take place within milliseconds.

Without the help of enzymes, however, these . . )
. g cd\.ml\d:\.\.més sl ecd.a‘)!&b:\;.i\da

same reactions would be too slow to support . .t s L L
R RENT L_i\j.h.n e\.:d:d\ (';.AAQ EPLEVEpsL ‘L_iLA:}JJ;Y\

life. For example, without enzymes, the
digestion of food would take many years.
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w N reaction
ad progresstwithout
catalyst
An enzyme is a biological catalyst that A L

speeds up a reaction in living cells.

Energy

B8 e damy (o slon Jise 8 3Y)

Al LAY s Jelal

Reactants

reaction
progress with
catalyst

AN S -
Products é-' =

Progress of reaction




"E
L4
%
%

Enzyme-Substrate Complex <

An enzyme catalyzes only one type of

reaction. el (ya Jai 3a) 5 1B 55 my Y1 i
catalyst : asubstance that speeds up a chemical reaction by lowering the

. activation energy
D s dde Ll 2 mdd 3ok e Slaasl Jeliill a i Lo Jast 3abe
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The substrates are the reactants that

: active
bind to the enzyme. YL g 5 Al il ol pall oo S ) site

substrate : the substance an enzyme acts upon
e &ial) salal) a Y Legle Jany il 32




The active site of an enzyme is the S 4 g 5 3 8 sall pa w3330 Ll 3 sl
location where the substrates bind.
The active site of an enzyme and its AL JISET ad3 58015 0 530U Lol o 5ol

substrate have complementary shapes.

active site : a specific part of an enzyme where a substrate binds 3280 Loy Cus g 55V (e Jadill 8 5l



2 Identify the parts of a chemical equation: reactants and products

latiall g dlelatall 3 gall 1Ailiasl Adaladl) o) 3af Je oyl

o Parts of the Chemical Chemical Equation
Equation

Carbon dioxide and water react to form carbonic acid.

Reactants | CO, + H,0——— HC0,

React to form

Products [

Product : the new substance that is formed in a chemical reaction
il el Jelatl) 8 JEs Al saaall 3alll

Reactant ©  the starting material in a chemical reaction i<l Jelall & 4d5Y) saldl)



3 Describe the function of enzymes as biological catalysts and their importance in living organisms

Figure 15 16
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Energy change in chemical reactions

Compare how energy changes during the reactions shown in Figure 15. Both reactions
require activation energy to get started. However, the reaction in the left graph has
lower energy in the product than in the reactants. This reaction is exothermic—it
released energy in the form of heat. The reaction shown in the right graph in Figure 15
is endothermic—it absorbed heat energy. The energy of the products is higher than the
energy of the reactant.

Energy Diagram Energy Diagram
X+Y
=
E = Products
@ @
b b
absa:ggd
Product Reactant L
B - >
Reaction progress Reaction progress

Figure 15 Left: In an exothermic reaction, the energy of the products is less than the energy of the reactant.
Right: In an endothermic reaction, the energy of the products is greater than the energy of the reactant.

Compare the erergy of the products ond the reactonts in the two graphs.
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q Compare and contrast solutions, suspensions and colloids

Figure 26 25

Colloids A colloid is a heterogeneous mixture in which the
particles do not settle out. You are probably familiar with many
colloids, including smoke, butter, milk, paint, and ink. Blood,
as shown in Figure 26, is a colloid made up of plasma, cells,
and other substances.
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Figure 26 Blood is a heterogeneous
mixture called a colloid.
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Types of Mixtures

l

Homogeneous
(Greek Origin)
I
( |

Homos- means
same kind

| | orange
juice

l
b

Homogeneous - You cannot see the
different parts of the mixture.

Genos- means

l

Heterogeneous
(Greek Origin)

l
[ |

Hetero- means Genos- means
different kind

Heterogeneous - You can see the
different parts of the mixture.




A solution is a type of homogeneous mixture formed when one substance dissolves in another.

oA sale 30l X Ledie () o5 (A (ilaial) Ladaldl e ¢ 55 sa J slaall

Suspensions

, i A suspension is a type of heterogeneous
odlaial e Lkl ap g el | P L ]
mixture.
& i Ladie Il iy ha i cslaall 4 In a suspension, the solute particles
el oo il settle down when the mixture is left
undisturbed.

A mixture of water and sand is a type of
heterogeneous mixture called a
suspension.
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5 Discuss the adhesive and cohesive properties of water Slaill g daadll el Ll sA (8L 23

Cohesion and Adhesion

Cohesion is the force of attraction O O ‘—’-‘ﬂtj’j‘ “"’JML:JJ:

between the same kind of e

molecules.

water droplets
water droplets e
g2 i 3 i R on a spider’s
25 Adhesion is the force of gl Om il 38 laily) on green grass web

attraction between different kinds Sl 5l e Adlisg

of molecules.

Cohesion and adhesion are both properties of water. Both ailadll o3 cye JS el ailiad e LSS il 5 el

of these properties are due to the polarity of water and i sl ol il 5 elal) Apdad 1) e 3
hydrogen bonding.



Water molecules are polar.
Water molecules can form
hydrogen bonds with one
another. As a result, water
molecules are strongly
cohesive.
Gl jal Sy Akl bl il ja
ae Aian 5 3 a5 0S8 () oLl
0SS Ml dai g | (anll Lguian
558 ASulaia elall il o

Each molecule of water can form as
many as four hydrogen bonds at the
same time.

S dear e IS O sl s (s a JSI (S
(8 ) i 8 A 530 Jail ) )
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Water can be attracted to
surfaces. Water molecules
are adhesive.
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Cohesion and adhesion are attractive forces between molecules.

Capillary action is the result of cohesion and adhesion.
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Water droplets adhering to a
spider web.

Capillary action allows water
to climb up the surface of the
thin glass tubes that are
placed in a beaker.
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Group

Discuss the structural and functional characteristics of the building blocks of life

Tabel 1

28

19

Discuss the structural and functional characteristics of the building blocks of life

Tabel 1

sladl ol cabid J duauds o) g A0l yailiadll 4580
Table 1 Summary of Biological Macromolecules

Example Function

« Store energy

Carbohydrates « Provide structural support
3 .
Lipids . torg enerqgy
» Provide barriers
« Transport substances
P « Speed reactions
i « Provide structural support
» Control cell growth
- Store and communicate genetic
Nucleic Acids g

information




| -

| 11 |Enplain the structures and functions of the plasma membrane [cell membrane). | Figure 5 |

Explain the structures and functions of the plasma membrane [cell membrane). | Figure 5 |
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Outside
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1- Most of the molecules in the plasma membrane are lipids.

2- Lipids are large molecules that are composed of glycerol and three
fatty acids.

3- If a phosphate group replaces a fatty acid, a phospholipid forms

4- A phospholipid : is a molecule that has a glycerol backbone, two fatty acid
chains, and a phosphate-containing group.

5- The plasma membrane is composed of a phospholipid bilayer, in which two
layers of phospholipids are arranged tail-to-tail .

6- In the plasma membrane, phospholipids arrange themselves in a
way that allows the plasma membrane to exist in the watery

environment.

Outside
the cell

chain

Phospholipid
bilayer
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Membrane

Carbohydrate protein

Cholesterol
Transport
protein

Nonpolar
talls

Inside the cell



8 Explain the structures and functions of the cell. aulaldl g_'qfaUéajj 5)3 z - Figure 24 64

Chloroplast

A6 oall F5ULAI) I ) puml gl o g5 el 3 Y JS
AilaS Al ) Ll a5

Figure 24 In plants, chioroplasts capture and convert light energy to chemical energy.

1- chloroplasts, organelles that capture light energy and convert it to 4 gual) A8l Jagili lume 4 5 o) yadd) CladiudUl) -)
chemical energy through a process called photosynthesis. (sl il el dalee SR (e AilieS AUa ) Ll gai
2- inside the inner membrane are many small, disk-shaped Al SO ani G IS e 3 peal) < paal) e apaad) A1) sLaal)l Jads aa g -

compartments called thylakoids.

3- This structure relates to their function—trapping energy from gy ol e Rrnea 8 el ¢ g e AL s 8 s clgiidn o ISl 13 Jag yy oY
sunlight in a pigment called chlorophyll. " "

4- Chlorophyll gives leaves and stems their green color. 23V sl sl s 53 (axy Jd ) IK) -

oot Aglall Clacaal) (e de gana ) o) padl) Cilagind) i -0

5- Chloroplasts belong to a group of plant organelles called plastids, some of S il sl (s 3 il s A 2R el

which are used for storage. Some plastids store starches or lipids.

Osaall
6- Others, such as chromoplasts, 45 slal) clasudl) Jie 5 5al -1
contain red, orange, or yellow pigments that trap light energy and give Ol i g 4 guall A8 Guasii o) a5 AE y sl o) yes glual e (5 gia

color to plant structures such as flowers and leaves. B)osY) s sa ) Jie 4l JSbell



9  |Explain the structures and functions of the cell. adal L_'QSLEJJ 1S i &, =y Figure 23 64

Mitochondrion

N

/

/

Outer Inner

membrane membrane Color-enhanced TEM Magnification: 46,000
1- Cells have energy generators called mitochondria. L35S shal) end AL il ga e LA (g ¢ia - )
2- which convert fuel (mainly sugars) into usable energy. AR AL 28U ) (et IS iy Sll) 0 @ J a3 Y
3- mitochondrion has an outer membrane and a highly folded L : e e .
) ) ghly ) ﬁﬁ@wgﬁh‘gﬂ;bgu@jcﬁjbc&GJ:QJLJSM\Q;P-V
inner membrane that provides a large surface area for breaking Sl il e gl 18 € dunlas daline
the bonds in sugar molecules.
4- The energy produced is stored in the bonds of other s Lagh A Leardindy 5 AY il Sl Tl 5 8 Al 8L (545 oy -

molecules and later used by the cell.



10 |Compare and contrast different forms of active transport including protein pumps, endocytosis and exocytosis Figure 12 55

LAY 21 a5 s stall QLY g ¢y gl Claizaa clld 8 Loy Tadil) Jail] dalisd] b OEY) o 8

Sometimes substances must move from a region of lower concentration to a region of
higher concentration. This movement of substances across the plasma membrane
against a concentration gradient requires energy; therefore, it is called active transport.
Figure 12 illustrates how active transport occurs with the aid of carrier proteins, com-
monly called pumps. Some pumps move one type of substance in only one direction,
while others move two substances either across the membrane in the same direction or
in opposite directions. Because of active transport, the cell maintains the proper balance
of substances it needs. Active transport helps maintain homeostasis.

Membrane Inside Inside Inside Inside

Carrier
Protein

Figure 12 Carrier proteins pick up and move substances across the plasma membrane against the

concentration gradient and into the cel
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12 |Distinguish the differences between hypotonic, hypertonic and isotonic solutions Figure 11 54
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e Water molecule
@ Solute

Figure 11(A) In an isotonic solution, water molecules move into and out of the cell at the same rate, and cells retain their
normal shape. The animal cell and the plant cells have their normal shapes in an isotonic solution.
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® Water molecule
@® Solute

Figure 11(B) In a hypotonic solution, water enters a cell bylosmosis|causing the cell to swell. Animal cells
y y .

may continue to swell until they burst. Plant cells swell beyond their normal size as intemal pressure

increases.




Color-Enhanced SEM Magnification: 15,000 x LM Magnification: 25x

® Water molecule
@ Solute

the cell wall.
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13

Identify the principles of the cell theory

Al &yl pale (Je o il 4z

The cell theory

Scientists continued observing the living microscopic world using glass lenses. In 1838,
German scientist Matthias Schleiden carefully studied plant tissues and concluded that
all plants are composed of cells. A year later, another German scientist, Theodor
Schwann, reported that animal tissues also consisted of individual cells. Prussian
physician Rudolph Virchow proposed in 1855 that all cells are produced from the
division of existing cells. The observations and conclusions of these scientists and
others are summarized as the cell theory. The cell theory is one of the fundamental
ideas of modern biology and includes the following three principles:

1. All living organisms are composed of one or more cells.

2. Cells are the basic unit of structure and organization of all living organisms.

3. Cells arise only from previously existing cells, with cells passing copies of their

genetic material on to their daughter cells.

1-Scientists continued observing the living microscopic world using
glass lenses. als 3l ciluaall aladinly all 5 jeaall alladl 481 50 cladall Jual

2-In 1838, German scientist Matthias Schleiden carefully studied plant
tissues and concluded that all plants are composed of cells.
o 5 5 Aliny ) Al Al s DS Gl ALY Alladl QL8 VAYA Ble 8 -Y
WA e 0588 il e o )

3-Theodor Schwann, reported that animal tissues also consisted of
individual cells. Zy 5 Uola e Uil o) oS5 400 oa) daaV) 0 0l o g0 403 2

4-The Prussian physician, Rudolf Virchow, suggested in 1855 that all
cells are produced from Split existing cells.

Al WAl aes (o YAGO GLle b = gl g8 Calgag ) ¢ sl gellaal) canall-
33 93 sall LOAY) apdi e Leali



cell theory :  three statements describing cells in living things

Lal 4ol al) el 8 WA Gl il e &

. The cell theory is one of the fundamental
ideas of modern biology and includes the following three principles:

1. Allliving organisms are composed of one or more cells.
2. Cells are the basic unit of structure and organization of all living organisms.

3. Cells arise only from previously existing cells, with cells passing copies of their
genetic material on to their daughter cells.
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14 |Explain the structures and functions of the cell.

Al ol g g S 5

Figure 17 59

O Animal Cell

Nucleus

Nucleolus
Cell membrane
Mitochondrion
Ribosomes

Nuclear
pore

Centriole Golgl

apparatus
Microtubule
Cytoplasm

Rough Smooth
endoplasmic endoplasmic
reticulum reticulum

O Piant Cell

Nucleus Nucleolus

Central vacuole

Nuclear

pore Mitochondrion

Ribosomes

Microtubule
Cytoplasm
Chloroplast N
Cell membrane :
Smooth Golgi
Rough endoplasmic apparatus

endoplasmic reticulum
reticulum

Cell wall (cellulose)

@ Prokaryotic Cell

Ribosomes

Plasma
membrane

Cell wall (peptidoglycan)
Capsule

Flagella
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Figure 13 55

15 |Explain the structures and functions of the plasma membrane (cell membrane).

Na'/K' ATPase pump iicacNa+/K+ ATPase

The sodium-potassium ATPase pump, shown in Figure 13, is an active transport pump ?ﬁ“‘t’f’m — s sl
found in the plasma membrane of animal cells. . . “>asATPase
"} :..Jg_." [N @@‘ . S\ 17.’\\~n ‘;0‘})\-.13‘ C«\ :.S‘(;Qﬂ;j

Outside Outside o ~= Outside

- - . ’_y
Protein in the membrane binds ATP attaches to protein with bound sodium The breakdown of ATP causes shape
intracellular sodium ions. ions. change in protein, allowing sodium ions to
leave.

) ) ) ) DLGIATP JSEN
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cave.

K* Outside Outside Outside

o
Inside Inside Inside
Extracellular potassium ions bind to Binding of potassium causes release of Phosphate release changes protein back
exposed sites. phosphate from protein. to its original shape, and potassium ions
move back into the cell.
a3l gl i gl Jas 3 A @5 pspmlisll by ) Sl sill (U] (505
L) - s Sl A B e gyl s
FEPR P PW O ol Cpe Colan gl il gl 5 ¢ La¥) AE )
o sl 5l

A2l ) 53 sal)

Figure 13 Some cells use the Na*/K* ATPase pump to help move substances through the plasma membrane.
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16 |Explain the structures and functions of the cell. 4_11;}\ QQSUAJ_, t_a:\SJ.a CJ*"%’ Figure 18 60

h4 ”

iy o

Components of the cytoskeleton

At one time, scientists thought that cell organelles floated in a sea of cytoplasm. More Cytoske|eton “is asu ppo rting network of |0ng, thin

recently, cell biologists have discovered that organelles do not float freely in a cell. P .

Instead, the organelles are supported by a structure within the cytoplasm similar to the protein fibers that form a framework for the cell and prOVIde an anchor

structure shown in Figure 18. The cytoskeleton is a supporting network of long, thin for the orga nelles inside the cell

protein fibers that form a framework for the cell and provide an anchor for the organ-

elles inside the cell. The cytoskeleton also has a function in cell movement and other E\-L,,\é‘)_j Zd_,jL dacly 4 S., 5 O '[,JL.K-_ "8 955 i\ st,g 1)

cellular activities. - T R - et IR
5 = LAl Jals Cilacanll Bl e i g5 aglall | 5Ua) JSis Al i g pall ol

Plasma
membrane

Microtubule
Microfilament

Figure 18 The cytoskeleton forms a framework for the cell.
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Plasma
membrane

Microtubule

Microfilament

The cytoskeleton is composed of substructures called microtubules and microfilaments.

microtubules microfilaments
-long -thin protein threads
- hollow protein cylinders that form a that help give the cell shape and
rigid skeleton for the cell and assist in enable the entire cell or parts of
moving substances within the cell thecelltomove. .
dad ) 431 gy da gad-
Ji sl OS5 Al JS elhae) e el il
okl () (5 48 gaa dii 5 o il shaud - ASall e Al (e o) Jal ) LelaSh 41all

Al J20s ol gl 38 a e ae b s aglall (bl

Microtubules and microfilaments rapidly assemble and disassemble and slide past one another. This
allows cells and organelles to move.
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17 |Compare and contrast different forms of active transport including protein pumps, endocytosis and exocytosis Figure 15 57
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Endocytosis Exocytosis

Outside
the cell Vacuole

Protein

# &

Inside the cell

The substance engulfed and enclosed by a
portion of the cell’s plasma membrane. The
membrane then pinches off inside of the cell,
and the resulting vacuole, with its contents,
moves to the inside of the cell.

o) eLaall e o e Aalaa g 3 ) et 3L
5 adl) Jain 5 Al Jah pLaall ety &5 Alal
Al Jaly ) b gisay 4a3lal)

Outside the cell

Vesicle

Inside the cell

Cells use exocytosis to expel wastes and to
secrete substances, such as hormones,
produced by the cell.
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LA =1 Al 5 s staldl QWEINY 5 ¢y gyl Cilacae @lld 8 Loy Jadiall Jaill dabiadll JSEY1 o o )8

Endocytosis Exocytosis

Outside Outside the cell
the cell Vacuole

Protein

s =y, #

Inside the cell Vesicke Inside the cell

Figure 15 Left: Large substances can enter a cell by endocytosis. Right: Substances can be

deposited outside the cell by exocytosis.

ronedl) e o AN AT sl e AR Jaas 5 5,0l ) sall (S
s Z1 AV Gioh oo Adall 2l o) sall cn 5 Sy

1- Both endocytosis and exocytosis require the input of energy.
2-Cells maintain homeostasis by moving substances into and
out of the cell.

3-Some transport processes require additional energy

input, while others do not.

4 Together, the different types of transport allow a cell to
interact with its environment while maintaining homeostasis.



18 |Explain the structures and functions of the cell. aotad) LJELL}J A ,,5)3 &, a Figure 26 66

Vesicle leaving
the Golgi apparatus

Processing, Transporting, and Storing Molecules

Golgi apparatus

* 3

i
The Golgi apparatus : is a flattened stack of membranes that
modifies, sorts, and packages proteins into sacs called vesicles.

Golgi apparatus

Color-enhanced TEM Magnification: 46,000

d.m:.'h (’jﬁ L;.m N e ‘y\ UA - ! 4..4)5 Uc .6)1_’9 SP JLSA Figure 26 Flattened stacks of membranes make up the Golgi apparatus.
CShay sl e (bS] (8 Letat o s b Ciligi sl

1- after proteins are made in the endoplasmic reticulum, some Ji5 s 8 ¢dga 3O sy ASLEN & i gl aiad oy o) 2y -
might be transferred to the Golgi (GAWL jee) ) s e ) leanGAWL jee).
2- Vesicles then can fuse with the cell’s plasma membrane to LR o33 pLiaall ae Blay sall ganii o lld day (S -

release proteins to the environment outside the cell. Al 7ol Al ) i sl 33U



20 |Define pH and illustrate the pH scale L.?“AJJ‘J:‘@M ?5)5\ U“L‘s‘“ @m}} L.?L‘;JJ“:‘@J‘ es‘)]\ TR Figure 28 26

INCREASINGLY ACIDIC INCREASINGLY BASIC

1- scientist's have a method to measure how acidic or basic a
solutionis. Jslaall acld o dcaan soe (il 48 4k clalall gal

2- The measure of concentration of H+ in a solution is called pH

F"u:rle water Great Salt Lake H+ (;’ﬁ;jjmﬂj\ ﬁsjn-’ JJSMS‘ g_é )—‘S‘)" L)""’L‘s (A 9
NEUTRAL ..
i
Figur28 ThooH scalels: (e iy 1 YA JSA oH: the measure of the concentration of hydrogen ions in a solution
used to indicate the H 4wl B)ﬁ\ Q\ BJUDJ .
relative strength of acids . : Lim | .8 ) o o i
and bases. e 5l 5 palea - sl 53)3 J sl T Gl Cligl 58 5 (uliaa

3- pure water is neutral; it has a pH value of 7.0. Yoo s oed) a8l A Lol alae Al el -

4- Acidic solutions have an abundance of H+ H+ O ‘"Uéﬁ.;uh S w‘ d*“*“”
and have pH values lower than 7. V0o B i g pued) Q8 ) ad ) S

5- Basic solutions have more OH—than H+ and have pH v - L] sl i g yuell 8N Sy Htb e ST OH= el Lgal 4y 58l Jilladl) -0
values higher than 7.




pH and Buffers

Most of the biological processes are carried out by our body cells between pH 6.5 and 7.5. To reach

homeostasis, the concentration of hydrogen ions (H*) must be controlled. How does the body keep

HREpHWIthin S Seriain ey 5 oSl i o015 ) Jmsll Y05 1,0 B ganl) B (ol L8 Al R 1) ilanll e

) O soned) Ll 38 SiH+), S0 (i e duca gaall da o e anad) Lailay (oS

How do antacids work?

The hydrochloric acid in your stomach has a pH of 1.5 to 3.5. If your stomach produces too
much acid, you may get heartburn. Antacids are taken to relieve the symptoms of

93 geall Cilaliae Jasi (i

V)0 O gl ST A e da 0 o linea G asa gall ) IS5 sl (aes (5 siny
Cillime M5 A8 jall Ol 388 ¢ manll o LIS i clisee S 13) ¥, 0

Sarall 48 ja (gl jef Caddd) A gaall

Change in pH

< O Stomach acid Antacid Stomach acid + Antacid
‘ L




Antacids function as a buffer.

72 Define (i i

Buffers are aqueous solutions that have a very stable pH. Buffers react with acids and bases

to keep the pH levels relatively stable.
Bliall s all 5 Gabead) ge 485l Al Joli 13a 8 jiine fia san Ay <13 Al il o A5l ) Al
LGonsd 6 e i gyl (o) il slase e

Buffers are important to life. Carbonic acid
buffers in blood keep the pH level about 7.4.
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