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Q * Respiration is the process in which energy is releasad from the molecules of food which you eat * Photosynthesis is the procass which occurs
*» Respiration happens in the mitochondria of the call in the chiaroplasts to produce glucasa using sunlight absarbed
U) + Aerobic respiration involves cxygen, it is more efficient as all of the food is broken down to release enargy sunlignt \y by chioraptyl
G) glusosa + oxygen — carbon dioxide + water watsr + carbon dioxide + sunlight = glucose + cicygen
D: + The glucosa is transported to the cells in the blood plasma ’ g&fﬂ:gﬂ?ﬁ%ﬁﬁ;ﬁ?ﬂig
+ The owygen is transported to the calls in red blood cells, by binding with haemoglobin these are not just limited to = but can T
U + Carbon dicxide is a waste product and is transported from the cells to the lungs to be exhaled include other organisms such as algae diffusas inbo baaf

+ Anacrobic respiration is a type of respiration which does not usa oxygean, it is usad when the body cannct supply the
calls with encugh cxygen for asrobic respiration e il warter

Anaerobic respiration releases less energy than asrobic respiration
glucose = lactic acid
+ The lactic acid produced through anaercbic respiration can cause muscle cramps

Lactic acid will build up if thers is not anough asant in the blood to bresk it down. This is kn * The rata of photosyninesis can ba affectad by:
.
oxygendebt e = supelyte e TS s e s « Light intensity — the higher the fight intensity the higher the rate of photosyrthesis up to a point

L _J + Carbon dioxide concentration — the higher the carbon dicxide concantration the higher the

rate of photosynthesis up to a point
" = Temperaturs — the optimum temperaturs is the temperature at which photosynthesis
Fermentation oocurs at the highest rate, before and after this the rate will be less
.

Fermentation is a type of anasrobic respiration which occurs in yeast
+ Insiead of producing lactic acid, yeast producas ethancl, which is a type of alcohol
glucoss — ethanol + carbon dicxide

« This process can ba usad to form alcohol to drink or to allow bread and cakes to rise
\. . f prery— ] o oz IR
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Photysnthes

e T e ———————__ ewes
U) ) ) What h if th * To best adapt for photosynthesis leavas
e Mineral What is It used for? not onough? have a number of adaptations
— nitrates (contain nitroger] healtrry growth poor growth and older leaves yellow * Thay ara thin to allow tha most
- light through
c ) sphates (contain phosphorus; haaltiy roots growth, rleaves look purple
- — pho _ [ : (et ycunga * Thera is a lot of chlorophyll to
m potassium heaaltiy lasaves and fiowiers yellow leaves with deadpatches absorb light
magnesium making chicrophyll Ieaves will furm yellow * Thay have a large surface araa to

absorb as much light as possible

Fartilisars can be usad to stop plants from suffering with mineral deficdencies

aeroblc respiration algae anaerobic resplratlion chilorophyll mineral deficlency fermentation fertiliser haemaoglabin lactic acld magnesium
nitrates owygen debt phosphates photosynthesls plasma potassium producer red blood cells
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Metal reactions

When a metal reacts with an acid it will produce a salt and hydrogen gas, the fizzing
that you see is the hydrogen gas being given off
metal + acid = salt + hydrogen
magnesium + hydrochloric acid = magnesium chloride + hydrogen

Chemical reactions

A chemical reaction is a change in which atoms are reamanged to make new substances
» A reversible reaction is cne where the products can react to get back the substances which you siarted with, most chemical
reactions are not reversibla

You can look for signs that a chemical reaction has taken place such as flames, smells, heat change, a lkoud bang or gentle fizz

When a metal reacts with oxygen a metal oxide is formed, this process is known as

Acids and alkalis oxidation
N N - - matal + oxygen —+ metal oxide
Acids and alkalis are the chemical opposites of | alurminum + oygen — aluminum axide
ana anothar (‘_‘}5 aa V2 B ﬂé
. . . I 5
* Both acids and alkalis can be corrosive and imitants  siong ac Wieak acid 2 Weskalk Strong akali = When a metal reacts with water it forms a metal hydroxide and hydrogen gas.
= The alkali jgroup 1) metals react most vigorously, giving off a brightly coloured flame
To see whether a substance is an acid or an alkali, we can )
' mtal + watar = metal hydroxida + =
use an indicator. Indicators show how acidic or how = - sodium + watar — sodiu:rry\dro)dde Eﬁ'h'dvr;'? an
alkaling a sclution is by showing its position on the o ﬁ = 8 'g od
pH scale, one example of this is universal indicator - ‘E‘, _ | EE
el v |BE . . - ) )
» i the sclution has a pH value of 1-6 it is acidic FEENH N g zB B |2E mt';:;;”gm m;‘? metal raacis ""?;.a Dlsm':'c'“""'f g’f‘”m @ lass roactive motal, it
s [fthe sclution has a pH value of 8-14 it is alkaline SS|sz| B P 53 - = Eﬁ e place, s s o @ displacement reastion
= = 3 i
\" If the solufion has a pH valua of 7 it is known as neutral |7 8|2 8| = 7 i §= BE g Ei‘ { ﬁ
+ — B - copper nirate

Acids, Alkalis, Metals and non n

Acid strength Neutralisation m » Ifthe metal on it's own is higher in the reactivity saries than the metal in the

>— « The strangth of an acid depands on how much of the « Meutralisation reactions ara any Salts aro = compound a reaction will take place
D: acid has broken apart when it has dissclved in watar reaction in which acids react with a substances which = |f the metal on it's own is lower in the reactivity series than the metal in the

« Hydrogen chioride dissolves in watar to form base to cancel out tha effect of tha acid are formed when compound, a reaction will not take place
I_ hydrochloric acid, this is a strong acid as al of the + Thesa reactions form a neutral solution an acid reacts with
(0p) particles spit up with a pH of soven a metal or metal
— « Aweak acid will have parficles that do not all spiit up « A base is any substance which compaund . s .
E noutralisos an acid Different acids form The reactivity series
Lu * An alkali is a base which has baan drﬁer_mt types of * The reactivity series describes how reactive differant metals are compared to ona

dissohved in water . ) anoiher
L ' H"fddsmfhlc'“c s The higher the metal isin  mestreactive least reactive
O - il st et G—
strong acid - miare reactive it will ba
+ The concentration of tha acid is the amount of acid * Sulphuric acids this means that it will react EEEEE2E3FLIEEZ
which has dissolved in 1 litre of water calcium form sulphates much mare vigorously IRER e B
) oxide = Nitric acids form - 2" E
+ The more concentrated the acid, the lower the pH it g3 £
T\ I\ J

\

acld acldic alkall alkaline base chemical chemical reactlon concentration concentrated corroslve displacement hydroxlde Indicator Irritant neutral
neutralisation oxide oxldation pH scale reversible reactivity reactivity serles salt strong acld universal Indlcator weak acld
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+ The differencas in characteristics of living things is known as variation
+ Thare is a large amount of variation between different species, but within species many more charactaristics ane shared _’
+ Evaen though two organisms may lock the same, they will always have variation between them

+ Adaptations are characteristics which organisms have developed to best
sunvive in their surcundings

» (Organisms with the best suited adaptations can breed and pass these on

+ Thoss who are not best adapted will die out and not be able to pass on
their genos

*  Epg cels and spam cells are gso caled gametes, and sach contains half the
genetic information needed to form a complete onganism.

Inherited variation
* |5 anything that comas directly from your
parents, anything that you inharit
« Examples can include koba less or lkobed
oar lobes and aye colour

Environmental variation

= |5 any type of variation that is causad by your
surmoundings

« Factors that can cause anvironmental variation
include diet, education and lifastyla

Reproduct

+ Erwvircnmental factors can also impact inherited factors, for example a poor diet can affact height or your exposure to the sun can affect
skin tone

Egg cells Sperm cells
» Characteristics which are inherited and not affectad by environmental variaficn include natural eye colour, blood group and genelic disaasesJ

An egg is relzased by the epg cell  Sperm cells are produced
ovaries every maorh n the teaticles/tesiea
The egg cell is mowed

Biology

alon the owduct cilia— Sperm El':rng%ned vftrﬂh e
. ong the owvil nuirisnts Lid from
Reproductive systems The menstrual cycle towards the Uterus glands 1o form semen
by cilia nucleus { BE 3E RO i
. N ng sewmual mtercourse 8
falky tube (owiduct) - wherne the travels ) ; L
o rz‘a_mus and may be fartiised EE bath of " seminal sperm duct - + The menstrual cycle is the process man wil releass semen into
thase sesicle CAITIES Spemm in which an egg is released from an the vagna iej J
supply from the testas )
nutrients fa o the urethra ovary and leaves through the vagina \ {
far the E::;E * Day 1: blood from the uterus lining If & sperm meets the egg fertilisation
e uterus fwomp) - P g leaves through the vaging, which iz Jd= e
thea fetus R known as a period The fertilised sag may then implant in the uterus
devalops hare _ penis — used to X ining and form an embryo (ball of cals)
Pl ) iy whee place sperm Diay 5: the bleading stops and the
speg..,., Eurr?c,.ém into the vagina uterus lining starts to re-grow + During gestation the just = ot 1 wesk — cels begiming
seoual intercourse Day 14: an egq is released from one dewveloping fetus needs to specialse
scrotum — kaeps the testes of the ovaries during ovulation nutrients from the .
outside the body where the urethra . - mother, these ara 3 mm long @ 4 wesks — spine and brain
temperature is a few degrees » Ifthe eqq is fertilised m§n the assod through forming, heart beating
coaler and better far menstruslcycle stops until the baby fhe o tagwh' .
j cen icl
development of sperm s bomn [R— e Zomlong 9 weseks — tiny movements,
is connacted to lips and cheaks sense touch,
the fetus by the eyes and ears farming
umbilical cord
Ado"exence : PWI?B:‘::W 7om long 12 weaks — l_e1us uses its
+ Adolescence is the process in which a child changes into an adutt, it involves both physical and rom ne ° muscles o kick, suck, swallow,
amational changas the baby and waste and practise breathing
) =g o products are passed
+ The physical changes alone in this time are known as puberty, these are caused by back from the baby to the mothar
sex hormones + The baby is protected from bumps to the mother by the amniotic
sac which acts as a shock absorber

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

adaptation adolescence amnloticsac cervix cllla eggcell embryo environmental varation fertllsation fetus gamete gestation Implantation Inheritedvarlation menstrualcycle ovary oviduct
ovulation penls period placenta puberty reproductive system sorotum semen sexhormones ospecles spermcell spermduct testicles umbllicalcord urethra uterus vagina varlation
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A wave is an oscillation or vibration which transfers energy from one place to another = The law of reflection sizates that the angle = Refraction occurs when a wave passes
. Amp-llluda — the distance from tha middla to the top of bottom of tha wave . of incidence wil be aqual to the angle of between two differant substances
i . . amplitude {m) wavelength {m) reflection ) i
+ Wavelength — the distanco between a point on the wave to the same point * This happens as tha wave will ravel at

different speeds in the different matarials
= When the wave passes into a mone dense
material from a less dense matarial
it will band towards the normal, e.g. air
reflected ray into glass
= When the wave passes into a less densa
material from a more dense matarial it bends

on the next wave £
Trough — The bottom of the wave
» Peak — The fop of tha wave Ll

crest miTor

+ Frequency — How many waves pass a fixed point per second, measured in Hertz (Hz) incident ray

1

1

1

|

There are two main types of waves: i
Transverse waves, e.g. ight Longitudinal waves, e.g. sound i = angle of incidence E—

1

normal fne away from the normal e.9. glass to air
« Travel at 90edirection of anangy transfer » Travel in the direction of anergy transfer r = angie of reflaction normal line
+ Do not nead a medium to travel through + Naod a madium to traval through « For light reflecting off a smooth surface vil entering
\ w, form an image is called specular reflection
+ Haflection off of a rough surface will not form ;:ﬁs

Sound waves an image and is know as diffuse scattering

* Sound waves are caused by the vibration of particles, sound travels Joudness  loudness %\ .
quicker in a solid than a gas as the particles are closer together {U\J ncrerases  decredses AN % % . § | i :sgacled
— A

* Oscilloscopes display sound waves on a scraen | |

Waves, Light and Sol

*» Humans can hear batween 20-20000 hertz (Hz), but othar ﬂUﬂU ray E“HEITE\\\\
animats have different ranges of hearing | |
Sound waves above 20000Hz are known as ultrasound,
thesesound waves are too high pitchad for humans to hear /\/ pitch pitch W g'lt and the aye

decreases  increrases

+ Light entering your aye is ) ogtic narve
refracted by the lens, focusing

- lens
it on the retina and craating
an inverted image /

Physics

+ The pinna diracts sound along the auditory canal + Light can ba spiit + Photoreceptors detoct the
o the eardrum which will vibrate using a prism and is light hitting your retina and
+ The vibration from the ear drum moves onto the mada up from differant — sand an elecincal impulsa to
ossiclos which amplifies the sound colours of light = your brain object
+ This passes the sound to the cochlea where finy * Primary colours + Iftha light is not focussad on
hairs datect the vibrations and passes this along can be mixed in order the refina or the aye, paopla retina and image
to the auditory nerve as slectrical signals for to form secondary cannot see property
our brain colours + Long sighted people have the light focus behind the eye, short sighted pecpls have the light focus
+ (Objects appear a cortain colour as they absorb in front of the ratina.
O > 3 L S all other colours of light, but reflect the colour of « Lenses can be used to refract the light in a way in which it wil focus on the refina.
z £z light which they appear.
> w £l g .
—0 3
|_5 <l @m Make sure you can write definitions for these key terms.
@
v L & amplitude angle of Incldence  angle of reflection  auditory canal auditory nerve  difuse ccattering eardrum  frequency hertz law of reflection  lens  longHudinal normal  osclilation  oscllloscope

peak photoreceptors primary colour refractlon secondarycolour specularreflection transverse trough ultrasound wave wavelength
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Waves, Light and Sol

Physics

+ Transverse waves vibrate at 90° to the direclicn at which they are travelling, they move up and down

+ Any wawve fransiors energy from one place
to ancther

+ Sound waves cause particles to vibrate
backwards and forwards in the diraction
of the wave, this produces areas of high
pressure (compression) and low pressure
(rarefaction)

COMPression

rarefachion as wall as forward

LN

+ As thera are areas where the air pressure
is differant in a sound wave, we can cal
sound waves a type of pressure wave

mofion of air molecules  sound wave
mives this way

oecillations pa
to wawve mat
U M Tecillations '
oe=cillations at right angles. Iu energy transfer

+ Sound can be detected with a microphone, the microphone will change air pressure
into a changing potential difference

+ Sound can bae produced with a loudspeaker, the changing potential difisrence causes
changas in air prassura

+ Changes in air prassure will be caused by the diaphragm of the loudspaaker vibrating
and causing the movement of the air particles

+ When waves are put together thay superpose, this maans
they will either add togethar or cancel each other out

+ When the wawes are in ling with one another they add
together, increasing the ampilitude of the wave

+ When the wawes are not in line, they will cancel each othar
out, decreasing the ampiitude of the wawe

\,

T ——— Uses of the electromagnetic spectrum

* Humans can hear sounds
with a frequency betwesn

20-20000Hz. radio waves micro-  infrarad  wisible ultraviodat
+ ultrasound is any sound with waves (IR} light i
a fraquency of highar than &E @
20000Hz b S
= As ulfrasound has a high T
frequancy it causes the
particles it inferacts with to long wavelength
vibrate more quickly, this over 10000m
means that it can ba used in: a’“., I.f". ANNAANNAN
+ Ultrasonic claaning - dirt \J U (YRAVATRVATAY: '.u' TATRTATA

particles are “shaken’ off
of objects

+ Physiotherapy — the
ulrasound waves causas
liquid particles in the body
to move maore quickly and
hence get warmer y

wanelengih

\.

g ey

Radio waves TV signals
Microwaves Mobile phones
Xerays gamma rays Infrared Haating and cooking
Visible light Photography
% Ultraviolat waves Detecting forgeries,sunbeds
X-rays Imaging broken bones
- \ Gamma rays Killing cancer cels y

+ Longitudinal waves vibrate in the dirsction in which they are travelling

rallel
ion

AVAVAVAURRVAVAVAN
NS

short wavelength
]D m

. ( gonisation |
W "' '““' il ”JL““W .

The higher the frequency of the wawe, the highar
the enorgy

+ High energy waves can kead to ionisation, whare
slecirons are knocked off of atoms in calls

* This can cause mutations in cells if the DNA, is affected
and this can lead to cancercus tumours forming

mm:lnpumuﬁhdﬁm&lmmm

compresslon electromagnetic spectrum

Pressure wave radlo waves rarefaction &1

gamma rays

gamma, X-rays and ultravicket rays

Infrared lonlsation longltudinal wave

ultrasound ubtraviclet

loudspeaker microphone

perpose transverse wave visible light wave

The ionising waves in the electromagnetic spectrum arg

A tumnour is forming  Mormnal
p————— cells

Uncontrolied cell division

microwaves

X-rays






