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Term 6

Homework 1 Due: 16/6

Homework 3 Due: 7/7

Homework 2 Due: 30/6

Knowledge Booklet: Rates of Reaction

Science Homework 1
Read all of this knowledge organiser.
Big Questions and Vocabulary


Why do some reactions happen faster than others?



Why are most reactions irreversible?



How can we increase the rate of reaction?



Why does the rate of reaction change over time?



What is a reversible reaction?



Why does fizzy drinks go flat?
Collision theory

Activation energy

For a chemical reaction to take place,
the reactant particles must collide,
and they must have enough energy to
overcome the activation energy

The minimum amount of energy
needed for a collision to be successful
to form the product.

Reactant

Product

A substance that is used up in a
reaction. It is on the left hand side of
the equation

A substance that is formed in a
reaction. It is on the right hand side
of the equation

Pressure

Catalyst

Pressure is calculated by Force / area.
In gases it is linked to the number of
collisions per second with the
container

A chemical that lowers the activation
energy by providing an alternative
route for the reaction to take place
by. It is not used up in the reaction

Concentration
The number of particles present in a
certain volume . Typical units are
g/dm3 or mol/dm3

Factor
A condition that affects the rate of
reaction. The 4 factors are
temperature, surface area, catalyst
and concentration (pressure)

equilibrium
Plateau
The level (horizontal section) on a
graph

When a reversible reaction reaches a
point where the rate of the forward
reaction equals rate of the reverse
reaction in a closed system

Kinetic energy
The energy associated with
movement. Particles with more
kinetic energy are more likely to
result in successful collisions

Moles
A term used to describe the amount
of a substance.

Temperature
Increasing the temperature increases
the average kinetic energy.

Rate of reaction
The speed at which a reactant is
converted into a product.

Surface Area
The surface area is a measure of how
many exposed particles are available
to react.

Gradient
The steepness of the curve calculated
by the change in y / the change is x
(rise over run)

Reversible
When the reactants can react to form
the products but the reverse reaction
can also take place.

Closed system
Where neither energy, nor the
reactants/products can ecape, e.g in
a sealed container.
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Sample Extended Questions / Practical based questions

Explain how you could carry out an experiment to show how the rate of reaction changes over time

Explain the effect of temperature / concentration / surface area / catalyst on the rate of reaction

Compare how changing the temperature and changing the concentration would affect the rate of reaction between
Magnesium and Hydrochloric acid

Describe what equilibrium is.

The rate of reaction can be calculated by measuring the loss of reactant / time or by measuring the formation of
product / time.

In this case, the mass decreases as a gas (CO2) is
formed an escapes the conical flask. The cotton wool
is to stop any solution escaping.
The graph plateaus as either the hydrochloric acid or
the marble chips have been used up.

In both cases, the gradient decreases as time
goes on. The rate is FASTEST at the beginning
of the reaction as there are more reactant
particles , this results in more collision per
second.
As the reaction progresses, the reactant
particles decrease in concentration as they
have formed products, this results in fewer
collisions per second between reactant
particles and a slower rate of reaction

In this case, the volume of gas formed is collected in
the syringe.
The graph plateaus as one of the reactants has been
used up.
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Not all reactions produce a gas, so the rate
cannot be calculated by measuring the change
in mass over time or the rate of formation of a
gas.
If a reaction involved involves a colour change,
the rate can be calculated based on the time
taken for the colour to appear, or based on the
time taken for the solution to become opaque.

As the rate does not remain constant, we can use the graph to calculate the rate of a reaction at a specific point.
It’s a common mistake to calculate the rise / run values just based on the point on curve at the time we are trying
to find. This would only tell you the AVERAGE rate of reaction up until that point.

There are 4 factors that affect the rate of reaction, these are temperature, surface area, catalysts and
concentration (pressure if a gas)

Temperature  Increasing the temperature
increases the average kinetic energy of the
particles. This means that there are more
collisions per second, and that they collide
with more energy.
It increases the proportion of particles with an
energy greater than the activation energy.
The amount of product formed does not
change so the graph levels off at the same
point.

Concentration  Increasing the concentration
increases the number of particles in the same
volume. This means that there are more
collisions per second, which results in more
successful collisions per second.
In gases, we talk in terms of pressure of the
gas rather than concentration of the gas
The amount of product formed does not
change so the graph levels off at the same
point.

Surface area  Increasing the surface area
increases the number of particles available to
react from the start. This means that there are
more collisions per second, which results in
more successful collisions per second.
The amount of product formed does not
change so the graph levels off at the same
point.

Catalyst  using a suitable catalyst lowers the
minimum amount of energy required for a
collision to be successful. This results in more
successful collisions per second as a greater
proportion of particles have an energy greater
than the activation energy
The amount of product formed does not
change so the graph levels off at the same
point.

Dynamic equilibrium  When a reversible
reaction reaches an equilibrium in a closed
system. The rate of the forward and back
ward reaction are the same, and stay the
same until one of the conditions is changed.

 The rate of reaction is initially quicker but slows
as it approaches equilibrium until the rate doesn’t
change. The reaction is still going even if it appears it
has finished.
 The graph shows how the concentration of
reactants and products changes with time
until they remain constant when equilibrium
is reached. They do not have to be the same
concentratio

A better catalyst will lower
the activation energy more,
meaning the rate of reactions
is faster as more particles
have an energy greater than
activation energy.

Fair test  All other
variables are controlled, in
this case temperature,
surface area / amount of
Magensium, and volume acid
would need to be controlled.
Measurements would need
to be taken at certain time
intervals, ie every 10 seconds

Information on colour
change will be included
under the equation.
If we are talking about water
being added, we must be
talking about the forward
reaction in this case

Science Homework 2
Try to answer all of these key knowledge questions. Then check your answers using the last page.
Questions in italics are from older work.

Key knowledge question
For a chemical reaction to take place, the
reactant particles must hit each other, we
call this?
How do you calculate the gradient of a
line graph?
How does concentration affect the rate of
reaction?
How does surface area affect the rate of
reaction?
How does temperature affect the rate of
reaction?
What do we call the level (horizontal
section) on a graph?
What do we mean by rate of reaction?
What is activation energy?
What lowers the activation energy by
providing an alternative route for the
reaction to take place?
Which gas produces a squeaky pop when
lit?
Which, out of solids, liquids and gases
can the particles only vibrate?
How can you tell from heating curve
when state change occurs?
In which state of matter do particles have
the greatest energy?
Which out of solids, liquids, and gases
can easily be compressed?

Your answer
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Useful Websites


https://www.bbc.com/education/guides/zpkp7p3/revision/1



https://www.bbc.com/education/guides/z32bpbk/revision/1



https://www.youtube.com/watch?v=UkrBJ6-uGFA&list=PL9IouNCPbCxW8AN0t0py7LaKdKSwfL3fP (sequence of
videos on right hand side



https://www.youtube.com/watch?v=dUMmoPdwBy4

Wider Reading

BBC bitesize, S-cool

Literacy –

Science Homework 3

Learn these
spellings

Memory – learn this

Video - 10 minutes
Watch these videos

Factor

Effect

Activation
energy

Increase
Temperature

Increases energy of particles, more particles have energy greater than
activation energy so more successful collisions per second

Equilibrium

Increase
concentration

Increase number of particles, increases frequency of collisions resulting
in more successful collisions per second

Increase
surface area

Increase number of particles available to react at start, increases
frequency of collisions resulting in more successful collisions per
second

What the rate of reaction:

Gradient
Catalyst
Reversible
Add catalyst

Lowers activation energy, resulting in more successful collisions per
second

https://www.youtube.com/watc
h?v=NhdtqnEfa9w
What are factors affecting rate
https://www.youtube.com/watc
h?v=OttRV5ykP7A
What is equilibrium?
https://www.youtube.com/watch
?v=dUMmoPdwBy4

Exam Practice (turn over)

Research

BUG the question (draw a Box around the instruction word, Underline
scientific key words, Go for the right number of marks)

What is Le Chatliers principle and why is it important
in the chemical industry?

Complete the exam questions on the back of this page.

Question
Write a detailed method for another student to follow for them to investigate how
the concentration of hydrochloric acid affects the rate of reaction with magnesium.
Include what your control variables are.

Skills you are working on
Learning spellings using look, cover, write, check.
Making notes from the video.
Using memory techniques to learn the definitions.
Understand what the exam questions are asking.
Using key words in your answers.

Key knowledge question

Answer

For a chemical reaction to take
place, the reactant particles must
hit each other, we call this?

Collision theory

How do you calculate the gradient
of a line graph?

The change in y / the change is x (rise over run)

How does concentration affect the
rate of reaction?

Increasing concentration increases the rate of
reaction

How does surface area affect the
rate of reaction?

Increasing surface area increases the rate of
reaction

How does temperature affect the
rate of reaction?

Increasing temperature increases the rate of
reaction

What do we call the level (horizontal
A plateau
section) on a graph?
What do we mean by rate of
reaction?

The speed at which a reactant is converted into a
product.

What is activation energy?

The minimum amount of energy needed for a
collision to be successful

What lowers the activation energy
by providing an alternative route for A catalyst
the reaction to take place?
Which gas produces a squeaky pop
when lit?

Hydrogen

Which, out of solids, liquids and
gases can the particles only
vibrate?

Solids

How can you tell from heating
curve when state change occurs?

Heating continues but temperature does not
change (a flat line)

In which state of matter do
particles have the greatest energy?

Gas

Which out of solids, liquids, and
gases can easily be compressed?

Gases

