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Lesson 1 Chemical Reactions: Dr. Mohamed Mostafa

Chemical reaction: process by which atoms or groups of atoms in substances are reorganized
into different substances

Chemical Reaction
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Reactants Products

Reactant: Before the Arrow

Product: After the Arrow

« Reactant: starting substance in a chemical reaction
* Product: substance formed during a chemical reaction

e The arrow means Yields or React to Form
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Reactant ass = Product Viass
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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¢ Activation energy: minimum amount of energy needed for reactants to form products in a
chemical reaction

A

Energy

Product

- >
Reaction progress

e Exothermic reactions: energy is released in the form of heat or light.

As a result, the energy of the product is lower than the energy of the reactants.

Energy Diagram
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e Endothermic reactions: energy is absorbed.

As a result, the energy of the product is higher than the energy of the reactants

Energy Diagram
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Note That: Additional substances are needed to reduce activation energy and reaction time in living
organisms.

« Catalyst: substance that lowers the activation energy needed to start a chemical reaction

e Enzyme: protein that speeds up a chemical reaction in a biological process

Energy Diagram

Activation
energy

Energy

Reactants

=== with enzyme
=== Without enzyme

Product
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Reaction progress

® Substrate: reactant that binds to an enzyme

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

Substrate

Enzyme-substrate complex

Active site

=
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Factors that Affect Enzyme Activity:

1- Inhibitors: can bind to an enzyme's active site, preventing the substrate from binding to
the enzyme, and slowing the rate of reaction

2- PH and Temperature affect the enzyme activity, 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,

Optimum temperature TEEEEEEEE

Rate of enzyme activity

Temperature (°C)

3- While change in pH can alter the shape of enzyme activity Note that each enzyme has its
optimal pH
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Previous Exams Questions dwalall al sV i)

The minimum amount of anerzy neaded for a chemical reactionis called

A it threshold
B) SRArsy
C) principle mass

D) pcinaton enarzy

———

chemical reaction?

Based on the diagram below, which number Aiad) Bl Sy ) 0l k) P i
represents the energy absorbed during the

(P S 28

Tmargy Disgram

OWENnE AV Enon Snersy

) FRUSINE aCtALOR emarzy

(Final Exam Advanced 2022)
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o Select the correct choices to complete the sentence.
v’ Special proteins called Enzymes are the biological catalysts that speed up
the rate of chemical reactions in biological processes. (Final Exam 2021)

e What are the biological catalysts? (Final Exam 2019)
Enzymes

............. protein that speeds up a chemical reaction in a biological process.
Ans. Enzyme (Final Exam 2022)

e Which statement is true of chemical equations? (rinal Exam 2022)
Multiple choice questions
a. Reactants come after the arrow, products come before.
b. Reactants and products come before the arrow.
c. Reactants come before the arrow, products come after.
d. Reactants and products both come after the arrow.

e Which of factors influence enzyme activity? (rinal Exam 2020)

Select all that apply

a) PH

b) Temperature

c) Time of day

d) Activation energy

e) Whether reaction is exothermic or endothermic

Explain the effect of extreme conditions on the activity of enzymes?
(Final writing Exam 2022)

Ans.

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
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Important definitions:

e Chemical reaction:
v Process by which atoms or groups of atoms in substances are reorganized into
different substances.
v bonds broken and new bonds formed

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

e Catalyst: substance that lowers the activation energy needed to start a chemical reaction

e Enzyme: protein that speeds up a chemical reaction in a biological process

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

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

¢ Inhibitors: can bind to an enzyme's active site, preventing the substrate from binding to
the enzyme, and slowing the rate of reaction
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