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YEET Biology Chemistry Fhysics
7 ‘Welcome to the Lab
Cells and Movement Particle mode Energy Costs and Transfers
Bresthing and Digestion sepaErating Mixtures Forces and pressurs
Relationships within ecosystems Elements
| Photosynthesis and Respiration Arids, alkelis. Metals and Non Metals Wawves, Light and Sound
Repraduction Earth Structure and the climate Energy Revisited and the Energy Project
variation, Inheritance and Evolution * Electricity and Magnetizm
g ElCelzpParti QCR Rzactions Univerzs *
B3 Infection Part 1 [disease)] Cil3 Atomic Structurs Pl Ensrgy
B2 Orgamisstion Part 1 (digestive system)| Cib Periodic Teble
B4 Bioenergetics Part 1 [Photosynthesis and C2 Bonding and Properties of matter
Respiration)
ElCelzpPartz
10 B3 Infection part 2 (Response) C3 Quantitative Chemistry P2 Electricity
B2 Orgamisation Part 2 C4 Chemical Changes P3 Particle hiodel and Matter [commaon with
chem]
BT Ecology C5 Emergy Changes P4 atomic Structure [comman with chem)
CS Rate and Extent of Chemiczl Change PS Forces
11 BS Homeostasis and Responss C7 Organic Chemistry PS5 Waves

BS Inheritance, Wariation and Evaolution

C& Chemical analysis

P7 Magnetism and Electromagnetism

C% Chemistry of the Atmaosphers

C10 Using resources




Levels of organisation The skeleton

system, such as the respiratory system which uses
organs like the heart and lungs to fransfer coygen

\, 7
» Making blood cellz — the bone marrow
- produces red and white blood cells arcund the body
Plant and animal cells . Vil e the thet need to keep

i)
c
E » The skeleton iz made up of 206 bones * Muscles are a type of tizzue which allows

which are a type of tissue ; mavemant
GJ + Bones have a blood supply and are a jaw bome—e?  collar hone + They pull on tendons which in turn pull on bones
> fving tissue | sternum ' N B o riceps and biceps are known

. . . =cles t are as
O * “sy‘item 's part of the muscular-sk : humerus e antagonistic muscle pairs, they wark togsther
vertebral column i o _ulna tracts, the cther will relax

E * The four main functions of the skeleton are:  (backbone) . -as one contrac other wi

+ To support the body — to keep you pelvis—3 1
= e : o
C : Iﬂc’:in th b—guchasﬂ\es}mll X * An organ is a group of tissues that have the same
(‘U pro 3 the Drain | |- kneecap functi

s Movement — by warking with muscles . . .
v o allow you to _’ They can work with other organs in an organ

= Tobe able to observe a cell we need to use a microscope, this \ _J functioning for an erganism o stay alve, e.0. the heart

. o magnifies the cel fo a point to which we can see it 1

> + Plant and animal cells have small structures inside known as

oo organelles, sach of these performs a certain role which allows the Movement into and out of cells Movement

O cell to surive = The process in which substances mowe into and out Joints occur between bones and allow movement, there are three main types of joints
— GE":;:mI:mnE : of cells is known as diffusion Hinge Ball and sockst =

oplasm HLEEL) » Thi the cell b

-9 ] . —’ . &Eﬁﬁaﬂm ol e me;rnmrane £ hiah For back and forward For movement in all Do not aliow movemnent,

[aa) priochondriay e e ion particies move an area of hig movement, e.g. knees directionse.g. hips e.g. skull

concentration, to an area of low concentration

Jointz have three main types of tissue:
'.= 'g'o.o (19 R
" g. Ligaments Cartilage Tendons

t. Connect bone to bone Coats the end of bones  Connects bone fo muscle
e ore *".'.o' ) as a protection

. o BE § 0 hip bome
Specialised cells wft e pen® e fendon
g ialised cells ars . to camy out & cular funch i befora difiusion after diffusion cartilage
because of this they have specific features and adeptations to alow = Oxygen and nutrients enter the cell by diffusion, fluid ™ knee cap
them to camy this out carbon dicwide and waste products leave
Bath plant and animal cells can be speciaksed, with these specialized
cells working together to help the organism to survive ) ligarmenl

@m Make sure you can write definitions for these key terms.

antagonlstic muscle pair bone bone marrow cartilage cell concentration diffusion  joints ligaments microscope muscular skeletal system
nucleus organ organlsm organ system skeleton epeclalised celle  tendons tlssue
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changes of state — meliing T biing o ~ » Mixtures are different substances which are together, they are not chemically bonded and

s0 are easy to separate

Mixtures

state of matter soliid licquid gas K : . . y .
how do the particles move? Parficlee donot mave around Particles touching but can perticles are spread out far away . Tl'e_sm_arnesjmmmheupammjtueheepﬂ'ﬁrmmpmpertgsun!lke_‘d’.osmn.acompourd
(oY0) shide over each other from esch other » A mixture i an impure substance as it doss not have a fiwed melting point, instead it has a range
C arrangemeant of particles
o — » A solution iz a type of mixture which is made up of two parts
» A solute is the part which has dissolved in the solution
» A solvent is the liquid part which the solute has dissolved nio
can it be compressed? Mo, bﬂmﬁf‘m‘—‘;&m space ::mbﬂm;aﬂﬂ the particles are Yos, bﬂmhzﬂ there is space » The solubility of a substance is a measure of how much of it will dissolve
, ND“E“'&" 'f:: : A rmﬂ*’ *’“‘:5 befweent Wm‘“ﬁ“, = Mot all sclutes will dissolve in all solvents
san it rmowe around e o= "?;,E amnsf partides oan xw around = » Solutes which do not dissolve are known as insoluble
» Substances which do dissolve are known as soluble

changes of state X .
\ l*—'—._,f'ﬂﬂ,__.—-—'/ "*—-_._?L__."““m‘"’”_-—'/ y + The solubility of a substance can be increased by increasing the temperature of the solution

or by stiming the solution

» A saturated solution is one where the maximum amount of solute has dissolved in it, no
m Melting and boiling points mere solute will be able to dissolve

Particle Model and Separat

+ Diffusion iz the movement of parbicles from an area of + The melting point of a substance is the temperature at
high concentration fots of the same particlke) to an area which it tums from a solid to a liquid, or a liquid to a solid S e T e
of low concentration (not a lot of the same particle) + The boiling point of a substance is the temperature at P g
* lti= a random process which does not need energy which it turms from a gued to a gas or a gas to a iquid Filtration Chromatography
» The speed of diffusion can be increased by: * Pure substances have a fixed (sham) boiing or meling filter paper solvent
» A higher temperature point, WhEI‘E!E.‘l.% l'lﬂ-l'e substances have a range which * residue {sand) filter funnel front \\
+ Smaller particles diffusing appears as a diagonal lne on a graph clamp F’f;mm-h-—_._____
* A gas rather than a bquid 100 4 100 1 7 .
» Diffusion does not happen in a solid as the particles £ / £ J/' conical s
o . can't flow S 5 ] P
E & & s ] filiratz {water) strting — !
. ® . * & 50 & 50 4 point
l— air_| * . " T a0 g 904 . . .
W . gEs far . Ex £ a0 Distillation Evaporation
— - =20 = a0
2 . : . " 104 thermometer. water out
S lid * a (V] h condenser
- - 0 1 2 3 4 5 a 1 2 3 4 5 § L
J . — . fime (i) ) time tmin) ) O/
T bromine — .' ®|  midure of bromine —- = Pure substance Impure substance | = = _~beaker
U vapour .. and air particles e L {fixed boiling point) {not fixed boiling point) J salty water— vm!r . | pure water
L]
fiﬁ il bunsen burner
9 .

URE

\
@m Make sure you can write definitions for these key terms.

bolling polnt: chromatography condensatlon diffusion dissolve distillation evaporation fikration freezing Impure substance melting point mixture
property properties pure substance saturated solution substance soluble solubllity solute solutlon solvent
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Gas exchange and breathing The digestive system

= Gas exchange is the
procass of taking in
axygen and giving out
carbon dicxide
+ This occurs in the
respiratory system
= The proporiicns of gases
in the air wa inhale and
exhale changes due to trachea

LSINg cedygen in wéncipipe}
respiration and
producing carbon P—
dioxide

diaphragm

mauth

salivary gland - this

producas a digestive
juice, which is added
into the mouth

liwer — this produces
Farax hile, which helps

digastion
small intastine -
hare digastion s

stomach — this adds
acids and it is where
digestian oocurs

complated, and -
absorption of Eamlg:f; a ihis
abdomen soluble food digestive juice,
y GEEUrS whiich is added

large intestine — we ter. inta the small

What happens when you breathe in

and out

whean you * muscles betweaen the rubs contract
breathe in * ribs are pulled up and out

(inhale) + diaphragm contracts and flattens

* yolume of the chest incroases

* pressure inside the chest decroases
= air rushes into the lungs

is absorbad from the
undigestad food, which
then produces faeces

intastine
rectum
anus

Enzymes are biclogical catalysts, they spesd up
the digesticn of nutrients

Each enzyme is specific to each nutrient
The way the enzyme and nuirient bind with sach
other is called a lock and key model

Carbohydrases braak carbohydrates down inio
simple sugars

Proteases broak proteins down info amino acids
Lipase braaks lipids (fats) down into fatty acids and
glycarol

ey o

E% & &
digestion I o
& protsin aming acid
molsculeqbdg molecules

¥

Drugs are chemicals that afiect the way that our body + A balanced diat involvas eating the right amount of nutrients for your body to
works function

Medicinal drugs are usad in madicing, they benafit heath + Nat eating enough of a nutrient means you have an unbalanced dist, and this
If medicinal drugs are not taken in the comact way they can kead to a deficiency

can harm heatth

Examples include anfibiotics and pain killers Nutrient Rola in your body

when you *  muscles betweaen ribs relax
breathe out |« ribs are pulledin and down
(exhale} + diaphragm relaxes and moves up
* volume in the chest decreasa

* pressurs inside the chest increases
= air is forced out of the lungs

Racraational drugs are taken by people for enjcyment -
Recreational drugs normally have no health banefits and lipids
can ba harmiul for haalth

\

. protains
+ Examples include alcohol and tobacco
vitamins and
+ [rug addiction is when your body gets sousedtoa minerals
drug, it faeks it cannot cope without it water
+ | someone who has an addiction stops taking the drug, fibre

they will experence withdrawal symptoms

J

addlction balanced diet carbohydrate

carbohydrases catalyst deficlency drug ENZyme exhale
medicinal drug mineral nutrent protease protein recreational drug respiration respiratory system vitamin withdrawal symptoms

e e e e R e L e R e e e L e e e e e e e e R e R R e e e e s a s o

carbohydrates | main source of enargy

fats and cils provide energy

growth and repair of cells and tissues
essential in small amournts to kesp vou healthy

neaded in all cells and body fluids
provides bulk to food to keep it moving through the gut

LR L ey e ey e I e P S EE Y e

fibre gas exchange Inhale lipid

Frrrvreeen”



 aew W o Renewable snergy

= Energy is neaded to make things happan
* |tis measured in joules cr kilojoules

* MNon-renewable energy cannot be replaced within
your lifetime

= Mon-renswable energy resources include coal,

+ The law of conservation of energy says that energy cannot be created or destroyed, cnly
transfermed

=+ This means that the total energy before a change if always equal to the total energy aftera
changs

Enargy can be in different anergy stores, including:

+ Chemical - to do with food, fusls and batteries

+ Tharmal - to do with hot objects

+ Kinetic - to do with moving objects

+ Gravitational potential - to do with the position in a gravitational field

= Elastic potential - to do with changing shape, squashing and stratching

chimney, '

Energy Costs and Transfers

Physics

\

Food and energy Power and energy

» Food has enargy in a = Power is a measure of how much enargy is transferrad
chemical energy storg per second

+ Different foods contain = Power iz maasured in watts (W) Fuel Wat
different amaounts of enargy + Each appliance has it's own power rating to tell us how bu = heataa'dlind

- Djfteremt activities require quickly it uses energy undarmaath _'tuns into
different amounts of enargy * Wi can calculate power with the equation: watar staam

+ Different people need

different amounts of energy _ Energy ()
depending on what they do pawer W) =me )
aach day

\ J O\

intended for
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m Make sure you can write definitions for these key terms.

chemical dissipated efficlency elastic potential

law of conservation of energy non-renewale Power renewable

the eguation:
efficiancy (%) =

* Renewable energy can be replaced within your
lifatime

+ Ranewable encrgy resources include wind, tidal,

—} oil, natural gas and nuclear resources = wave, biomass, solar, hydroalecinic and gecthermal
= Coal, oil and natural gas are also known as fossil * Renewable enorgy resources do not produce much
fuels, they release carbon dioxide when burned carbon dicxide, meaning that they have a smaller
which contributes to global warming effect on global warming
Power stations

Tharmal powear stations burn coal, oil and natural gas, which are all non-renawable enargy resources

turhine DENErator

electricity to

The steam

tuns a

turbine Electricity is
which turns a generated
genarator

Dissipation of energy
We say that enargy is dissipated when it is transferred to a nonusaful store, it cannot be used for what it was

Energy can be wasted through friction, heating up components or haating the surmoundings
J Efficiency is a measure of how much of the energy has been usad in a usaful way, we can calculate this with

usehul enangy cutput % 100
anergy input

energy ENErgY resoUrces fossll fugls graviational potential

thermal watts

L L L L e T e T L YL T T

Joules  kinetle  Mlojoules

B L R L e L L T R L e e T e e T L L L e T L L T T L e T T T L T e

Faresenvene”



In physics, work done is the energy transferred whan a force is used to mowve an objoct a certain distanca Radiation & a method of transfarring enargy without the nead for particlas

» | ike energy, work is maasured in Joules () * An example of radiation is tharmal energy baeing transfermed from the Sun to us through space
*+ Work can be done in a a range of situations e.g. lifting a book work is done against gravity, when you slida a book (where there are no particias)
along a table work is done against friction * This type of radiation is known as infrared radiation, it is & type of wave just like light
* Wa calculate work with the equation: * The hotter an object is the more infrared radiation it will amit (give out)
wiork done (J) = forca (N) = distance moved (m) * The amount of radiation emittad and
absorbed depends on the surface of the

= A simple machine makes it easier to lift things, they reduce the force needed object:
4 force multiplier uses a smalker input foree (what you apply) to to generate a larger output force (what is craated) : ﬁﬂx&;ﬁ&%ﬁﬁﬁm and
» |f you increasa the distance from the pivot, less input force is neaded to be usad for the same output force as before

+ Shiny and smooth surfaces absorb
* A lever is an example of a force multiplier, a longer lever will reguire a kess input force than a shorter lever to produce and 3;_”” loe= inframad radiation
the same cutput force ’

instead refliecting this

+ The amount of infrared radiation
beaing emitted can be viewsed on
a thermal imaging camera

The physics of unscrewing a tight nut with a spanner

nut
‘;tu=ucn A ./ym:h-:n C
I

smaller distancs di larger 5 !
fcw:e istance dim) |:|I'| ot spanner fc\rce |5'-5n|:5'=':|"1:' ! shorter spanner
appied parpendicular detance Qer spa applied "~ pErpendlar JEEnE

* The temperature of a subsiance is a measure of how hot or cold it is Conduction is the transfer of thermal energy by the vibration of Convection is the transfer of thermal energy in a
+ Temperature is measured with a thermometer, it has the units of degrees Celsius (°C) parbclas it cannot happen without particlas liquid or & gas, it cannot happen without particias

Energy Costs and Transfers

e e + This means that awery time particles collide they fransfar tharmal enargy + As the particles near the heat source are heated
+ The thermal energy of a substance depends on the individual enargy of all of the * Conduction happens effectively in solids as their paricles are closa they spraad out and become less dansa, this
particles, it is measures in Joules () together and can collide often as they vibrate around a fixed point means that thay will risa
s As all parficlas are taken intoc account, a bath of water at 30 °C would have more * Matals are also good thermal conductors as thay contain electrons * More dense particlas will take their place at

the bottormn nearest the heat source creating a
constant flow of parlicles

thermal energy than a cup of tea at 90 °C as there are many mare particles which ara free fo move

The faster the particles are maoving, the more thermal energy they will have * In conduction the thermal energy will be transfarmed from an area

& \When particles are heated they begin to mowve more quickly

Physics

* tha mass of the substanca

+ Tha energy needed to increase the temperature of a substance depends on:

which has a high thermal energy store (high temperaturg) to an
area wham thare is a low thermal energy store (low temparatura)

Gases and liquids are poor conductors as their particles are spraad
out and so do not collide often, we call these insulators

= This is known as a convection current

Cormvection cannot happen in a solid as the
particles cannot flow, they can only mowe arcund
a fixed point

« what the substanca is made of

T
* how much you want to increase the temperature by therma tharmal
siore at siore at
a high a low

__J termparatura £ temperature

(:nzzm’Hﬂmnpumnm&mﬁmhhmhﬂnm

conduction convection comvection current force multiplier Input force Insulator Infrared radlation lever output force simple machine temperature
thermometer thermal conductor thermal energy store thermal Imaging camera work done

URE
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Ecosystems

N

Relationships with

Biology
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Food chains and webs

+ Food chains show the direction in which energy flows when one organism eats
another

+ The direction of the amows represant the direction in which the enengy fiows
+ Food webs show how a numbser of difierent focd chains are connected

Feod chain

Fnud web

0

Distuption to food
chains

! out unless they have a differant
*l*#?i?# JUK‘"W \a j BOpard nd food source
* [f the consumer population die
cactus' lizard | \ pe J B e out the number of organisms
/P" \ which they eat will increass
* unlass thay are aaten by
acack frea s ancther crganism
Bioa lation is the
+ Producers are tha organisms which start the food chain, they convert enargy from : pmg:‘;;" e
the Sun, making their own focd, these ame often plants such as pesticides and
+ Prey are organisms which are eaten by other organisms insecticides build up slong a
+ Predators are the organisms which aat the prey fiood chain
\, J J

Interdependence i= the way in
which Iiving organisms rely on
each other to surviva

A food chain will be disrupied if
ong of the organisms die out

If the producar dies out the rest
of the food chain will also die

\ J L

Competition

+ Al of the organisms which live +« Competition is the process in which crganisms compete with one ancther for resources
in ONa area are known as a » Animals compeate for food, water, space and mates
population + Plants compate for light, water, space and minarals

* An ecosystem s all of the + The best competitors ara thase who have adapted in order fo best gain thesa resources

organisms which are found in a
particular kocation and the area in

which they ive in, both the ving decraase as more are being eaten

* As the number of a predator in a population increasas the numiber of tha pray will

|"I K

ey
—snwshoe hare
— Caradian ynx

and non-living features - * As the number of the 140000
+ A community are all of the arcas predator dacreasasthe @ _.2330::-
in an ecosystem, the arsa in which numiber of the prey wil E 100000 4
. B ) 3
tha organisms lve in is known as increasa as lass ara baing 2 B0000+
the habitat saten 2 50000 |
+ A nichs is the spacific rola in . E‘Qﬂﬁ“fﬂw E 40000 ﬂ\
which an organism has within an ; e p a prey 20000
ecosystam, for example a panda's 1= mo:;lnaiaiia p:dator- a
diet consists of 99% bambao prey nship 0

Stamen

Mala part of the flower

+ The anther producas
pollen

+ The filament holds up
the anther

Carpel

Female part of the flower

= The stigma is sticky o
catch grains of pollen

+ The style holds up the
shigma

= The ovary contains
ovules

Pollination and fertilisation

Pollination is the fertilisation of tha ovule, the point at which the pollen is
transfarmed to the ovule from the anther to the stigma, there are two types of
peollination

* (Cross polination is batween two different types of plant

+ Zalf pollination happens within the same plant

~ @

Tha tube grows out of Tha pallen nuclaus moves The pallen nucleus joins with
the pollan grain and down down the tuba. the owule nucleus. Fertilisation takas
through the style. place and a seed will form.

Gemmination is the procass in which the ssed begins to grow, for this to cocur
the seed needs:

+ Water to allow the saed to swell and grow and for the embryo tostart growing
= (Oxygen for that the call can start respiring to releasa enargy forgermination

anther Ploaccumulation
niche ovary

carpel community competition

METXITEY

o W & 0 é:l = Warmih fo allow the chemical reactions to start to occur within the seed
I:'ne [years) ) " >
I
4
CONsUmer ecosystam fertliisation food chaln food web agermination habltat Interdependence E
pollen pollination population seed sepal stamen stigma style E

ovule petal predator prey producer

S O R S e e L o L e e o e
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Elements

CHEMISTRY

Elements and atoms

An element is a substance that anly contains one type of atom, it is found on the Periodic Table *
Each elament has its own unique chemical symbol which is the same in every language, these are also found on *
the Paricdic Tablke

An atom is the smallest part of which an element can be broken down into
As thera are arcund 100 typaes of elements that can occur naturally, there are around 100 different atoms .

Groups and periods

Groups are the columns in the Periodic Tabla, thay go downwards
Periods ara the rows in the Penodic Table, they go sideways

+  Elements in the same group normally follow the same trends in properties such as melting point, boiling

Compounds are formed whan two or mene different
elemants chemically bond fogether

The compound will have differant physical properties to
the alements which make up the compaound, for exampls
water is a liquid, but it made from cxygen and hydrogen
which are both gases

Compounds are hard to separate and nead a chamical
reaction to do this

\

When naming a compound, we always mantion the meatal
first and the non metal sacond

The name of the metal vl not change but the name of the
non metal will, for exampks cepgen can change fo oxde
Chamical formulas talls us how many atoms of sach
elermnant are in the compound in relation to each other

OO

4 E!

S

1 carbon 4 hydrogens 1 carbon 2 oxygaens

The smal number tells us the numiber of sach dement
which is in front of the numibear

v

*

.

E——

Polymers are long chains of groups of aloms which are
repaated many times

MNatural polymers ane not man-made and include wool,
cotton, starch and rubber

Synihetic polymars are man-made and include polythana,
polystyrana and nylon

J

@m Make sure you can write definitions for these key terms.

atom

YT YT

point and reactivity
By placing thess olemants into these groups, scientists can make predictions about their properties

v

be. 0 « Group 0 clements ar known as
12 2 4 5 & 7 ) reactive
- # They ara all non metals with low
L ge ElC|N[E Ne milting and boiling points, meaning
Na | Mg Nlsilels Ar all are gases at room temperature
+ The boilin int decraasas goi
K |Ca|Sc|Ti| WV |C|Mn|Fe|Co| N |Cu|lZn|Ga|Ge|hAs|5Se Kr down tmggrijnup gana
Rb | Sr Y | Zr [Nb|Mo| Tc|Ru|Rh|Pd|Ag|Cd|In|5n|8b|Te Xe » All of the group O elements ara leaast
s |82 | |6 | T2 | wlre|os| w | et [a s n e8] fin unreactive e
- - « Whan alactricity is passad through
Fr | Ra tha gas, they emit a brightfy colouned
\ Iig'ﬁ.miscaﬂbeseeninnmnsignsJ

alkall metals

Group 1 elements are also known as the alkali metals

Thay share similar proparties with other metals such as:

* Bging shiny when freshly cut

+ Being good conductors of electricity and heat

Group 1 metals are much softer than other metals and

also have much lower melting and boiling points

Group 1 elemants react with water to form alkali sclutions
lithium + water = lithium hydroxide + hydrogen

metal + water — metal hydroxide + hydrogen
The further down the group that the metal is, the mone
vigorous the reaction will be. This is called a trend

Anocther trend seen in Group 1 s with the boiling and
metting points: the further down the group, the lower the
bailing and melting points are

compound displacement reaction element
noble gas period Feriodic Takle

group Group 1
physical properties

B T T T L L e L L L L L e e

= Group 7 elements are also known as the halogens
+ They share similar properties with other non metals such as:
» Having low melting and boiling points
+ Mot conducting electricity
*  Moving down the groups the elaments have an increased melting and beiling point
+ The halogens also react ina similar way to one another, for examiple with iron:
iron + chilorine = iron chicride
iron + broming = iron bromide
+ Halogens can undergo displacement reactions, this is whero a more reactive halogen
will taka the place of a less reaciive halogan
+  The most reactive halogens are at the top of the group, and the least reactive halogens are
at the battom of the group

» [f the most reactive halogen is on its own,
it will take the place of the less reactive

halogen in a compound

calzium bromide + chlorine — calcium chioride + bromine

"

Group 7
polymer trend

Group O halogen

L T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Y T FT T Y



Forces and Pressure

What is a force? Types of forces Gravity

Contact forces act when two objects are physically touching
Air resistance and friction aro examples of contact forces

+ A force can be a push or a pull -

= A force is measured in Newtons (W) .

+ Wi measure forces with 2 newton mater

+ Forces axplain why cbjects will move, changs direction and -
change spaad

» Forces always act in pairs, we call these interaction pairs
8.g. the tennis ball exerts a downward force of weight onto the table, ' *
the table exerts an equal and opposite reaction force onto the ball

force emarted
by the tabla
on the ball

\ J

Non-contact forces act when two obiects are physically
saparated (not touching)

Examiples of non-contact forces include gravitational force and
magnetic forces

Wa call the region where an object axperiencas a non-contact
force a field, examples of these include gravitational fislds and
magnetic fields

>

Physics

Balanced and unbalanced forces

+= When forces acting on an object are the same size, but acting in »
different directions, we say that they are balanced
+ When forces are balancad, the object is either not moving »
(=tationany) or mowving at a constant speed

= Whean the two forces acting on an object are not the same size, we
say that the forces are unbalanced

= 'When forces are unbalanced, the object will either ba in
accelaration or deceleration

+ The resultant force is the difference batween the two unbalanced
forces

I 5N 5N I I 5N 7N I
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resultant = zero resultant = 2N
=tationany or accelerating
tant veloci to the right
k constant welocity nigh y
acceleration alr resistance balanced contact force deceleration

(R Y Y

kilograms mase

Hewton newton non-contact pull

Speed is a measure of how quickly or slowly that something is
maving

Wea measure speed in meters per second (my's), this means that
distanca must ba in meaters and time must be in seconds

Wa calculate speed with the following formula:

distance travelled (m)

spead (M) = e taken (3

Relative motion compares how quickly one object is moving
compared to ancther

If both objects are moving at the same speed, they ane not
changing position in comparison to one ancther, meaning that their
relative speed is zero

distance-time graph field force friction
push relative motion resultant force speed

= Gravity is a non-contact force that acts between two obijects
= Gravitational foree pulls you back to Earth when you jump

= The size of the gravitaticnal force depends on the mass of the two
objects and how far apart they ara

= Weight is the downward force causad by gravity acting upon the
mass of an object, it is measured in Mawicns (M)

= Mass is the amount of matier within an object, whereas weight is
the downward force of the object, we measure mass in kilograms

= Wo calculaie weight with the equation:

gravitaticnal

wiight [N} = mass (kg) = fiekd strangth

Mgy

= The value of the gravitational field strongth can vary, so although a
persons mass would be the same on different planats, their waight
would not be

+ Distance-time graphs tall the story of a journey, they show how
much distance has baen covered in a certain period of time

s
o /
g I".\ X teady  stationary 4
= ( - A returping ib
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+ To find the average spead, the total distance must be divided by
the total time
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gravity gravitational force

unbalanced welght.

Interaction pair
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Forces and Pressure

Friction and drag

= 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 ovencome the forca of
friction. For exampla, it is easier to push a block on ice than on concrete, as the ice is smoother and causes less friction

= When an object is moving through a fluid, eithar

—p-

liquid or gas, the force which slows it down is [ ]
known as drag 4 ® o
+ The fluid particles will collide with the moving *+
object and slow it down, meaning that more : 1
forca is neadad to ovarcome this 11 L
= Both drag and friction are contact forces as ®

tha two surfaces in friction, and the object and
fiuid particles in drag, come into contact with
one anothar

=+ Both drag and friction are forces 50 they are measured in Newtons (M)

\

A solid moves though a gas. A =alid moves through a liquid.

o

* A moment is the turning effect of a force, it is measured in Mewton meiars
* We can calculate 2 moment with the equation:
mament (Nm) = force (N} x distance from the pivot (m)
* The size of the moment will increase
as the distance from the pivet or
the size of the force increases
+ \When an object, such as a seesaw,
i balanced, the clockwise and
the anticlockwisa moments will
be equal and opposite, which is
krown as equilibrium

* When forces are equal and opposite pivat
to each other, there is no clockwise moment = force x dislance on the nght
resultant force = 1000 N x 05 m

=500Nx Im

= 500 Nm
anficiockwize momenf = force x distance on fhe .'F_ﬁ')
= 500 Nm
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+ Some objects, like springs, can be stretched, the amount that they stratch
is known as their extension

= A forco needs to be applied to the spring for it to be stretched, we can
achieve this by adding masses which exert the force weight

* A spring will continue to strefch until it passes it's elastic limit

+ | an object obeys Hooke's law it will have a linear relationship: if the

forca applied to the spring is doubled, the extension will double too

If an cbject does not obey Hooke's kaw, it will not have a linear relaficnship
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forca [(N) force (M)
This graph shows how the This graph shows the
extension of a spring changes relationship betwesn force
Las you pull it and extension _J
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Gas pressure is causad by the particles of a gas colliding with the » The pressure which is
wall of the container which they ara in exerted on a solid is
The mora often that the particles colide with the wall of the known as stress
container, the highear the pressura of the gas will be » The greater the area
Gas prassure can be incraased by: over which the forca is
» Haating the gas so the particles move more quickly and colide exerted over, the lower
with the container with a higher enargy the pressura, this is why
» Compressing the gas so there are the sama amount of particles ;mhﬁgl‘fﬁv:;large
within a smallar volume meaning that there are more coliisions

sinking into the snow
# |ncreasing the amount of particles within the same volume so

- e * Pressure can ba
@ ara mone collisions calcutated using the

following equation:
Atmospheric pressure is the pressune which the air exeris on you
all of the time, nearer the ground thera are more particies weighing
down on you so0 the pressure is greater
The higher you go, the smaller the atmospheric pressure, this is
because thare will be less particles weighing down on you

forca
pressure =
ares

Liquids arg incompressible
The particles in a liquid arg
already touching, meaning
that there is littke space
betwean them to comprass
Liguids will transfer the
pressure applied to them,
this is seen in hydraulic
machines

As the ocean gets deaper,
the pressure will increasa,
this is because the pressure
depends on the weight of
the water above

The greater the number of
watar molecules above, the
higher the prassure will be
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Make sure you can write definitions for these key terms. L

alr reslstance atmospheric pressure contact force

linear relationship

drag elastic imit extenslon friction 4as pressure Hooke's law
mament: nEwLon pivot pressure resultant force GLress

equillrium

Incompressible
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