| |Keywords
- Pathogens: A microorganism that causes
disease e.g. bacteria, virus, protist, fungus.

- Microorganism: Are so small they can only be
seen using a microscope.
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Pathogens are microorganisms |
that cause disease |
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s o s s B B e s i 11 - Virus: A disease causing agent about 1/100h
Communicable and non-communicable
di ) replicate within host body cell/
isease:

- Bacteria: A single celled microorganism
without a true nucleus, some cause disease.

- Fungi: A microorganism that can cause
disease, and that produces spores that can
spread to other organisms.
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| Fighting against disease

How white blood cells protect us from disease
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- Antibiotics are
| substances that slow
| down or stop the growth
| of bacteria.

- Painkillers are chemicals
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| Threshold Concept | |Reywords _ o
| Electricity is the flow of elect ! : - Electron: a stable subatomic particle witha |
| Electricity is The Tlow of electrons. : | charge of negative electricity, found inall |
e i s s s e e !\ atoms and acting as the primary carrier of |
oo mooonss s Tk
I electricity in solids. |
| Circuit Symbols H - Electricity: is the presence or flow of !
: || charged particles. :
| H - Charge: is a property of a body which |
An electronic circuit can include lots of different ; : : ;
I components. All of which can be represented with a symbol: || GXPZI"ICI']CQS a force .m an electric field. I
: I| Charge is measured in coulombs (C). :
o— switch (open) 1 . H
| 2 s | —(@)— votmater H Current: Current is the rate qf flow of |
g e wilichive) electric charge around a circuit. it [m]
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S L o S A amist] | The National Grid distributes electricity :
! diode | | across the country. The National Grid |
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| —E=— fuse N5 wn : : connects power stations to homes, I
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i e transformers. |
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Inaseries In a parallel circuit, Wiring a plug
circuit, the the potential
potential difference across
difference/volt each bulb is the

age supplied by
the battery is
shared by the
components.

same as the
potential difference
across the battery.
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®doc brown

V=IxR
I=V/R
R=V/I

@doc brown

Q=1Ixt
1=Q/t
t=Q/1

p.d. in voits V|
o &

charge C in

coulombs
X

current || Mresistance

In amps Al in ochms |

I

I\




| Threshold Concept

: Potential Difference is the push that

Alternating and Direct current

(ACDC)

Direct Current (DC)
\

The chrechon of the cument of the voltage 1=
by constart

Allermnating Current (AC)
\Y

Thes direction of the crmentin
wways swichod porodesly,
amd the voitage is 2’20 swiched.
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Electricity can flow either as
direct or alternating current,
and is used in homes to power

Resistance

Resistance (R) is a measure of how
difficult it is for current to flow.
Resistance is measured in units called

ohms (£2).

The more resistance there is in a
circuit, the less current will flow.

L

Ohm's Law

Ohm's law states that current is directly
proportional to potential difference
(providing the temperature remains
constant).
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What is Ohm's Law

Rls Constant

o
o 5 Rls not Constant
g 3
3 2
[|R : .
1
= Voltage(V) 0 +
V=IR s 1 1 3 4
Ohmic Devices Graph Voltage(v)

Non-Ohmic Devices Graph

from one form to another.

Current: Current is the rate of flow of
electric charge around a circuit.
Resistance: is a measure of the opposition
to current flow in an electrical circuit.
Potential difference (voltage): is the
difference in the amount of energy that
charge carriers have between two points in
circuit.

Resistance
Physics 3

Combined
Sienice 15

Use cireuit hagrams to set up and dheck appeopriate clrewits ta irvestigate the factors
affecting the resistanze of electrical clrcuits, This should include:

A - the lensth of awire Teggnstant temperature
B- coml:Fﬁbm of resistors ries and paratiel
Independent variable

—

Resistance in circuits

Battery or
Connexting power supply
wires

\

Dependent variable

Possible sources of significant error {which yau can attempt to gontrol}:
inaccurate attachment of cracodite clips: heating effect of electric

current; ding medre rute; misréading ammeter or vol
B .
{a }—-r/ e
/ AN
ammeter \Y. )—
/ = Mathod A steps
voltmetes
f YRR *  Connect the circult as shown
Matre sulo i + Recotd in a tabla:

H Wire you are testing * length of the wire between the crocedile clipy

i +  the readings on the smimeter

i *  the readings en the volimeter

) v o Move the crocodile ¢lip and record the new ammeter and
‘iﬂ £ ‘i ¥ voltmeter readings. Note that the voltmater rexding may
i not change.
\ » Repeat this 1o obtain severat pairs of meter teadings for
s Cracodibe clip diffgrent lengths of wite
Crocodide cli seciil
prbd 1S connected to circuit ¢ Caltulate and record the 1esistance for each length of wire

conngcted o (which maves along}
cirguit (fined] using the equation & = V/I

I-V characteristics

Required practical RS
Combined

1V characteristics | ¢nce 16

Powes s\.p;;lyw
CONNECting  of battery

wires ¢
% | SRS
ﬁ.
J Variable

resistor of
theastar

Use Gircuit dhagrams 1o Construct Appeopriate Greuits to investigate the current -
potential differance characterstics of a varicty of circuit elements including a fitament

Tamd§ a diode and are At constant temperature.
Therf are theee lnvestigation W this required practical

Dependent variable Independent variable

Possible sources of significant ecror (whith you can attemipt ta control):
misreading ammpeter of voltmeter: inaccurate graphing

Method steps:

* Conaect the ircuit

«  Record the readings on the ammetet aod voltmeter in a suitable table.

+  Adiust the variable resistor and record the new ammeter and voltmeter
readings. Repeat this to obtain several paies of readings

+  Swap the tonnections on the battery. (the readings on the ammeter and
yoltmeter should now be negative)

«  Continue 1o record pales of readings of current and potential difecence
with the battery reversed

*  Swap the leads on the battery back to ther original positions

*  Replace the resistor with the Lamp.

+  Repeat the steps above with the Lamp In place of the resistor

+ $wap the leads on the battery back to their original positions,

» 1 you can, reduce the battery potential differente to less than 5V

*  Replace the ammeter with a msiammeter (of change the setting on
the multimeter)
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Flaed
resistor

Filament
lamp
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= J < Replace the lamp with the diode. Connect the positive side of the diode
IO to the milliameter
100 hor-df Diode ©  Repeat steps above (o oblain pairs of readings of potential ditference
protective and current for the diode
resistor
S

Q=1xt @doc brown V=IxR ©doc brown
1=Q/t I1=VIR
t=Q/l R=V/I

charge C in
coulombs

13 ([
amps, A seconds

resistance
in chms ),

current
in amps A



: Bonding Part 1 :
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| Threshold Concept

|
| How do 100 elements make up I
: everything in the universe? |

Electron - a subatomic particle with a negative
charge

Electrostatic attraction - strong attraction
between oppositely charged ions

Weak intermolecular forces - force of attraction
between atoms, elements and molecules

Forming ions

An ion is an charged particle.
Atoms will lose or gain electrons to get a full

outer shell. Delocalised electron - free moving electron that

The metal atom loses electrons to become a isn’t a part of any atom

positive ion lon — a charged particle

The non-metal atom gains electrons to become I L;—_—_—_—_—_—_—_:—_—_—_—_—_-_—_:—_—_—_:—_—_—_—_—_:J|
a negative ion. Tonic bonds

lonic bonds are formed between metals and
non-metals. Metals lose electrons and non-
metals gain electrons. The oppositely
charged ions attract one another forming an
ionic bond.

Transfer of
... electron

J—;\‘/:;\\\

a
Sodium atom Chlorine atom

‘Sodlum fon  Chloride lonl

| Sedum chloride (NaCl)

: Tonic compounds and properties

Positive and negative ions
join together to form a
giant ionic lattice

JJ Thomson — Suggested

Sphere of
Positive

the plum pudding model. cne
Atoms were a ball of

electrostatic attraction
is strong

N\

lonic compounds have a
high M.P

i S

Negatively

positive charge with crred
negative particles
scattered within.

Lots of energy needed
to overcome attraction

scattering experiment.
Found that atoms has a
very small, positive
nucleus and the majority
of atoms are empty
space.

lonic compounds don’t conduct when
solid because the ions are locked in
position. When molten or dissolved the
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I oress ent
: Ernest Rutherford — Alpha
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:
ions are free to move and can conduct ||
|
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| How do 100 elements make up : Electron - a subatomic particle with a negative

: everything in the universe? Il charge

Electrostatic attraction - strong attraction
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: Covalent bonds between oppositely charged ions :
I
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Weak intermolecular forces - force of attraction
between atoms, elements and molecules
Delocalised electron - free moving electron that
isn’t a part of any atom

: Two non-metals will form a covalent
| bond. The atoms share electrons to make
: themselves stable.
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lon — a charged particle

Simple Covalent compounds
Simple covalent compounds have strong
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I = a single L : covalent bonds between atoms and weak :
I bond 00 XX : intermolecular forces between molecules. :
| .

| ° 2shared pairs 0= | Properties —low m.p and b.p I
: =a double : - cannot conduct electricity :
| bond i | () R FTERIGLECUAR FORGES |
| * 3shared pairs | ()@ @ |
| = a triple | @) |
| bond | i °°"“I I
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l: Metallic bonding |

|: Metals consist of a giant metallic structure.
ll They are positive metal ions surrounded
%o’ % II by a sea of delocalised electrons

Diamond Graphite Silicon dioxide

free electrons from outer
shells of metal atoms

Graphene

Alloys are a mixture of metals and another
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