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When forces are equal and opposite
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clockwise moment = force x distance on the right
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anticlockwise mornent = force x distance on the left
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= 500 Nm

Hooke’s law

* Some objects, like springs, can be stretched, the amount that they stretch

is known as their extension
* A force needs to be applied to the spri

achieve this by adding masses which exert the force weight

* A spring will continue to stretch until it

* If an object obeys Hooke's law it will
force applied to the spring is doubled,

* |f an object does not obey Hooke's law, it will not have a linear relationship
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This graph shows how the
extension of a spring changes

ing for it to be stretched, we can

passes it's elastic limit
have a linear relationship: if the
the extension will double too
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This graph shows the
relationship between force
and extension

* Friction is a force which will slow down a moving object due to two surfaces rubbing on one another
* The greater the friction, the faster an object will slow down, or the greater the force it will need to overcome the force of *» The pressure which is
friction. For example, it is easier to push a block on ice than on concrete, as the ice is smoother and causes less friction exerted on a solid is
+ When an object is moving through a fluid, either ‘ KNown as stress
liquid or gas, the force which slows it down is [ ] « The gre ater the area
"T‘:"":l”_zs['):?gl slce e !8! e o over which the force is
. e flui icles will collide wi e moving @
object and slow it down, meaning that more exerted owver, the lower
force is neaded to overcome this e o the prassure, this is why
* Both drag and friction are contact forces as snowshoes have a large
the two surfaces in friction, and the object and i i
fluid particles in drag, come into contact with _ _ o area o !Jreven you
one anather A solid moves through a gas. A solid moves through a liquid. S|nklng into the snow
C Both drag and friction are forces so they are measured in Newtons (M) J + Pressure can be
calculated using the
Turning forces following equation:
* A moment is the turning effect of a force, it is measured in Newton meters f arce
* We can calculate a moment with the equation: pressurg = ——
moment (Nmj = force (N} = distance from the pivot (m) area
* The size of the moment will increase
as the distance from the pivot or
= When an object, such as a seesaw, 1 LEEAILGE
is balanced, the clockwise and + Gas pressure is caused by the particles of a gas colliding with the
g‘; anucllocz\mse mc_:men:‘s_ "r‘:"' oo . wall of the container which they are in
equa’ and opposte, which 1S Im LPA05sm « The more often that the particles collide with the wall of the

container, the higher the pressure of the gas will be
* (Gas pressure can be increased by:
* Heating the gas so the particles move more quickly and collide
with the container with a higher energy
* Compressing the gas so there are the same amount of particles
within a smaller volume meaning that there are more collisions

* Increasing the amount of particles within the same volume so
there are more collisions

« Atmospheric pressure is the pressure which the air exerts on you
all of the time, nearer the ground there are more particles weighing
down on you so the pressure is greater

« The higher you go, the smaller the atmospheric pressure, this is
because there wil be less particles weighing down on you

Pressure in liquids

* Liguids are incompressible

* The particles in a liquid are
already touching, meaning
that there is little space
between them to compress

« Liquids will transfer the
pressure applied to them,
this is seen in hydraulic
machines

* As the ocean gets deeper,

es youpult 7 the pressure will increase,
@m Make sure you can write definiions for these key term. this is because the pressure

depends on the weight of

air resistance atmospheric pressure contact force drag elastic limit the water above

linear relationship fewton * The greater the number of
water molecules above, the

equilibrium  extension  friction  gaspressure  Hooke'slaw  incompressible higher the pressure will be

pivot  pressure resultant force  stress
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Conservation of mass
« In a reaction the mass will be conserved, this means that

c h'E'ITII c al reactions the total mass of the reactants will be equal to the total

+* Word equations can represent a chemical reaction: mass of the products
« |f it appears that some of the mass has been lost, this

means that a gas has been produced and escaped,
% W accounting for the lost mass

+
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* The reactants are on the left side of the armow and the v v

products are on the right side of the amow

* We use an amow instead of an equals sign as it represents Balanced symbol equations show the amounts of all of the

that the reactants are changing into a new substance individual atoms in a reaction
* |n areaction, the amount of each type of atom stays the + The symbols used are from the Periodic Table
same, however they are rearranged to form a new product + They also show:
k— —J » Formulae of reactants and products

= How the atoms are rearranged
» Relative amounts of reactants and products

\ M, + 0, = 2HO y
Combustion Thermal decomposition

» Combustion is the burning of a fuel in oxygen * A thermal decomposition reaction is one where the reactants are
+ A fuel is a substance which stores energy in a chemical store broken down (decomposition) using heat (thermal energy)
* Examples of fuels include petrol, diesel, coal and hydrogen * An example of this is with metal carbonates:
» When a carbon based fuel undergoes combustion, it will produce water zing carbonate — zinc oxide + carbon dioxide

and carbon dioxide * We can test for this carbon dioxide clamp

methane + oxygen = carbon dioxide + water by bubbling the gas through
limewater, if the limewater turns
. - cloudy, the gas is carbon dioxide

* Hydrogen can also be used as a fuel, this is much better than traditional metal

fossil fuels as it does not produce carbon dioxide: carbonate o clater

hydrogen + oxygen = water bunsen burner

Exothermic and endothermic reactions

Exothermic reactions involve a transfer of energy exothermic Endothermic reactions involve a transfer of energy endothermic
from the reactants to the surroundings from the surroundings to the reactants
» As energy is transferred to the surroundings this * As energy is taken into the reactants a decrease
will show an increase in temperature in temperature will be shown
* Examples of exothermic reactions include * Examples of endothermic reactions include thermal
combusticn, freezing, and condensing energy decompaosition, melting, and boiling EneTgy
iven out taken in

Energy level diagrams Bond energies
Energy level diagrams show the values of energy between the reactants and = Energy must be used to break chemical bonds, meaning that this
the products in a reaction reaction is endothermic
* If the energy is greater in the reactants than the products then the reaction is « Energy is given out when chemical bonds are made, meaning that
exothermic as energy has been given out to the surroundings this reaction is exothermic
= If the energy is lower in the reactants than the products then the reaction is _’ * To see if a reaction is endothermic or exothermic, you must find the
endothermic as energy has been taken in from the surroundings difference in the energy neaded to break and to make the bonds in
the reaction
. products * If the energy needed to break the bonds is less than the energy
& . given out when making the bonds, the reaction is exothermic
z energy transfer z energy transfer * If the energy needed to break the bonds is more than the energy
v J . released when making the bonds, the reaction is endothermic
Drod UCts

progress of reaction progress of the reaction
Exothermic Endothermic
. P ——————————
balanced symbol equati hemicalbond  chemical reacti busti conserved  conservationofmass  decomposition  fuel  endothermic

energy level diagram exothermic products reactants thermal decomposition
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