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Revision

Lesson 1 Chemical Reactions:

| |Describe the function of enzymes s biological catalysts and their importance in living organisms Figure | 18) 16

Activation energy: minimum amount of energy needed for reactants to form products in a
chemical reaction

e Exothermic reactions: energy is released. As a result, the energy of the product is lower
than the energy of the reactants.

e Endothermic reactions: energy is absorbed. As@aresult, the energy of the product is higher
than the energy of the reactants
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Catalyst: substance that Speeds up the chemical reaction

Enzyme: protein that speeds up a chemical reaction in a biological process (s« J3)3)

1-. lowers the activation energy needed to start a chemical reaction
2-.Speeds up the chemical reaction

Energy Diagram
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e Substrate: reactant that binds to an enzyme Substrate

e Active site: location where a substrate binds on an enzyme

Enzyme-substrate complex

v’ After Substrate-enzyme binding, Enzyme substrate
complex is formed -y«
v Then Product is released :>

Enzyme

Active

Substrate
sites

D
Substrate Enzyme Enzyme-substrate Product
complex

Product

Remember that:

v Inhibitors: can bind to an enzyme's active site, preventing the substrate from binding to the enzyme, and

slowing the rate of reaction
v Also temperature and PH can affect the enzyme Activity
(If they exceeded the optimum Jeaill o )38, .ad)

TP Tamperature

Rate of enzyme actaty

Temperature (*C)

e As the temperature increases the rate of enzyme increase till it reaches optimum then if it increased
more therefore denaturation occurs that decreases the activity of enzyme.

e While change in pH can alter the shape of enzyme activity

Importance in living Organism
Digestion of food begins in the mouth when amylase (enzyme) speeds the
breakdown of amylose, one of the components of starch. Lipase breaks
down fats and protease breaks down proteins.
Photosynthesis and cellular respiration provide energy for the cell with the
help of enzymes
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Previous Exams Questions 4xalall al s ¥ dlic
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D) potator snen e :
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Eiow car: enzymes benaflt chamical reactions, 3s shown in this euesgy diagram® 13) Why is the active site of an enzyme important to enzyme activity?
oy Dlogran (O Itraises the activation energy of a reaction.

(O ltallows the enzyme to interact with a large variety of substrates,
O ltallows the enzyme to catalyze very specific reactions.
QO It allows an endothermic reaction to run as an exothermic reaction,

:] W

[e——p—

gj r?d‘ri:faﬁa?mo;:;i Correct Answer
g_)L m amoum of product It aliows the enzyme to catalyze very specific reactions.
Wik statrment iy trae regarding Wi energy dlagram® 05 | Which of the following is a substance that lowers the activation energy?
i An anion
b. | A reactant
¢ | Acatalyst
[d. | A substrate
| What is the function of the enzyme-substrate complex?

- ; Soth . . A) Destroy the enzyme
" it - . B) Prevent bondage at the active site

| C) Stop chemical reactions
If X SO Raele FN08. D)  Break and forming chemical bonds

= Reactant and product cnergy are cqual I What kind of chemical reaction does this energy diagram show?

4 A) Exothermic —

Product energy is higher than reactant energy I B) Endothermic
<) lonic

D) Mass creating

Which is true about enzymes?

a) They act on nonspecific, randomly chosen substrates.
b) After a reaction, they cannot be reused.

c) They can speed up metabolic processes in the body.
d) They cannot change shape.
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Important:

into different substances

T Rr—— T —— -
B

Reactant Mass = Product Mass

A+ B = C+D
LAW of Conservation of Mass:

The number of atoms of each element on the reactant side must equal the number of
Atoms of the same element on the product side

Matter cannot be created or destroyed in chemical reactions.
* Therefore, mass must balance in all chemical equations.
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Chemical reaction: process by which atoms or groups of atoms in substances are reorganized

Complete the following chemacal equation s
1 s balanced.

CHys0f ¢ 60; e 60O, + oo
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Lesson 3 Water

2 Compare the properties of water

Remember that: @
(=)

«— Hydrogen bond

1- Water are excellent solvents as water is polar.

2- Water is cohesive due to Hydrogen bond cause water to stay close to each other and be so it can be
transported to all cells.

3- Water has high heat capacity due to hydrogen bond that help organism to maintain homeostasis
(balance).

4- Buffer cells for high acidic and high basic substances to maintain homeostasis

- Water molecules are polar molecules

(+)
- Hydrogen bond attract water molecules together &

Unique properties of water affects the biological process

1- Buffers: are mixtures that can react with acids or bases to keep the pH within a
certain range (It is able to neutralize small amounts of added acid or base)
Note that: Water is Buffer
» How antacids 4 seall palas work?
By neutralizing the acid in the stomach.

Cohesion and Adhesion:

Cohesion: attraction between molecules of same Substance. (Water likes to stick to itself)
Adhesion: attraction between molecules of different Substance (water likes to stick to other
things

S POIAE OF Charged OBJOC!
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1. Which of the following models shows the cormect polarity of water”

G R 2
H) )
5 et
L.
‘ B
» ] " 1
Y J
5 & Water
\\‘
a J \xmm
17 Wikt b il 0o Tedboanirng & (e samtne of 11 Sovacl suclnabuat Iy thes sy o i Wye daggr ot Sotorm " in a plant
A #@ 26 Identify the names of the two water properties labeled 1 and 2.
1 is cobesion
® .\ 2 s adhesion
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Q. Which of the following is not a property of water?

A) It is adhesive,

B) Itis cohesive,

C) Itis a good solvent,
D) It combusts.

® e B B

COAN

19.A student places a drop of water on a clean glass slide and notices that the drop holds together in ;
dome shape but also spreads slightly along the surface. Which of the following BEST explains thiy
observatior

VA Cohesion causes water molecules to stick to each other, while adhesion causes them to stick
1o the glass
B. The cohesive forces pull water molecules apart, while adhesion keeps them from moving
C Water molecules repel each other due to their negative charges
D. Water sticks to the glass because of cobesion and forms a dome shape because of adhesion

N




3 Differentiate between the acid and bases

ifference bet
ases

mo

Acids

Acld glives off
hydrogen ions when
dissolved in water.

It turns blue colour

It has a sour taste.

Its pH value ranges
from 1 to 7.

INCREASINGLY ACI

litmus paper into red.

ween Acids and

Bases

Bases glve off
hydroxyl lon when
dissolved in water

It turns red colour
litmus paper into blue.

It has bitter taste and
soapy to touch,

Its pH value ranges
from 7 to 14,

DIC

=
b ]

Baking

15

Blood,

Pure water

NEUTRAL

woler Boking

Sodo

.
' Amimonio
'
1
'

o 1 2 3 4 5 6 7 8 9 0N
30, Fomplote the table below to identify the type of each listed substance. (111
Substance Type (acklic, basic, neutral)
Haod
Cala A<
Banana Al
Ammonia W
Water Newtral |
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Q0 Whint bs » base?

A substance that releases bydeacade sms (OH ) e sodusion
1) » substance that guenches chomical reactions
) substance that releases hydropen doms (H7) tse sodution

1) 4 substance that decrsanes pll
aAn) *€ s 2 substance that produces hydraode om fONM ) in water while a{n)

produces hydrogen lons (M) n wate:

Which statement is true based oa this scale?

[ye——

INCREASINGLY BASIC
Sodium hydroxide (NaOH)

= = Oven cle
soda

A) Seawater has a higher concentration of hydrogen than tomatoes
B) [Tomutoes huve a higher concentration of hydrogen

= S’_;'i"' :“;' - C) [Blood has no hydrogen ioas.
D) Household ammonia is newtral,
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