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Speed of light in materials

NATIONAL 5 COURSE CONTENT

Speed of sound in materials

Material Speed in ms™ Material Speed in ms™
Air 3-0 x 108 Aluminium 5200
Carbon dioxide 3-0 x 108 Air 340
Diamond 1-2 x 108 Bone 4100
Glass 2:0 x 108 Carbon dioxide 270
Glycerol 2-1 x 108 Glycerol 1900
Water 2:3x 108 Muscle 1600
Steel 5200
Gravitational field strengths Tissue 1500
Gravitational field strength Water 1500
on the surface in Nkg™

Earth 9-8 Specific heat capacity of materials

Jupiter 23 Material Specific hec:t ccz)acity

Mars 3.7 in Jkg™ °C

Mercury 3.7 Alcohol 2350
Moon 1-6 Aluminium 902
Neptune 11 Copper 386
Saturn 9-0 Glass 500
Sun 270 Ice 2100
Uranus 8-7 Iron 480
Venus 8-9 Lead 128
Oil 2130
Specific latent heat of fusion of materials Water 4180

Material Specific latent heat
of fusion in Jkg™ Melting and boiling points of materials
Alcoh.ol. 0-99 x 10° Material Melt.ing point Boili.ng point
Aluminium 3:95 x 10° in °C in °C
Carbon dioxide 1-80 x 10° Alcohol -98 65
Copper 2-05 x 10° Aluminium 660 2470
Iron 2:67 x 10° Copper 1077 2567
Lead 0-25 x 10° Glycerol 18 290
Water 334 x 10° Lead 328 1737
Iron 1537 2737
Specific latent heat of vaporisation of materials
. Specific latent heat of Radiation weighting factors
Material e . 4 L.
vaporisation in J kg o Radiation
Type of radiation s
Alcohol 11-2 x10° weighting factor
Carbon dioxide 377 x 10° alpha 20
Glycerol 8:30 x 10° beta 1
Turpentine 2:90 x 10° fast neutrons 10
Water 22:6 x10° gamma 1
slow neutrons 3
X-rays 1
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W T Electron Arrangements of Elements
Group1  Group 2 Group3 Group4 Group5 Group6 Group7 Group 0
_ H m 1 (18)
A (g 1 Key 2
D O H Atomic number He
Rl 1 Symbol (13) (14} 15) (16) 7N z
Hydrogen @) Elect t Helium
ectron arrangemen
L 3 4 g 5 6 7 8 9 10
('l Li Be Name B c N 0 F Ne
2,1 2,2 2,3 2,4 2,5 1,6 2,7 2,8
Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine Neon
11 12 13 14 15 16 17 18
Na Mg Transition Elements Al 5i P S cl Ar
2,81 2,8,2 2,83 2,8,4 2,8,5 2,8,6 2,8,7 2,88
Sodium | Magnesium 3 & {5) ) @ (8) (&) 10 (11 12) Aluminium | Siticon  [Phosphorus | Sulfur Chlorine Argon
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu In Ga Ge As Se Br Kr
2,881 2,882 2,892 2,8,10,2 | 2,8,11,2 | 2,8,13,1 | 2,8,13,2 | 2,8,14,2 | 2,8,15,2 | 2,8,16,2 | 2,8,18,1 | 2,8,18,2 28,183 | 28,184 | 28185 | 2,8,186 | 2,8,18,7 | 2,8,188
Potassium Calcium Scandium Titanium | Vanadium | Chromium | Manganese Iron Cobalt Nickel Copper Zinc Gallium | Germanium| Arsenic Selenium Bromine Krypton
37 38 39 40 M 42 43 44 45 46 47 43 49 50 51 52 53 54
Rb Sr Y ir Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
2,83,18, 2,8,18, |(2,8,18,13,|2,8,18,13,2,8,18,15,|2,8,18,16,{ 2,8,18, 2,8,18, 2,8,18, 1,8,18, 2,8,18, 2,8,18, 2,8,18, 2,8,18, 2,8,18,
2818,81128188.2| 1281892 “y55 12,1 1 2 1 1 18,0 18,1 18,2 18,3 18,4 18,5 18,6 18,7 18,8
Rubidium | Strontium Yttrium Zirconium | Niobium |Molybdenum| Technetium | Ruthenium [ Rhodium | Palladium Silver Cadmium Indium Tin Anttmony | Tellurium lodine Xenon
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
2,8,18,18, | 2,8,18,18, 2,8,18,18,|2,8,18,32, | 2,8,18, |2,8,18,32, |2,8,18,32,|2,8,18,32, | 2,8,18,32, | 2,8,18,32, | 2,8,18, 2,8,18, 2,8,18, 2,8,18, 2,8,18, 2,8,18, 2,8,18, 1,8,18,
8,1 82 9,2 10,2 32,11,2 12,2 13,2 14,2 15,2 171 32,181 32,18,2 32,183 32,18,4 32,18,5 32,18,6 32,18,7 32,188
Caesium Barium Lanthanum | Hafnium Tantalum Tungsten Rhenium Qsmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Palonium Astatine Radon
87 88 a9 104 105 106 107 108 109 110 111 112
Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Reg Cn
2,8,18,32,]2,8,18,32, 2,8,18,32,12,8,18,32,12,8,18,32, | 2,8,18,32,| 2,8,18,32, | 2,8,18,32, | 2,8,18,32, | 2,8,18,32, | 2,8,18,32, | 2,8,18 32,
18,8,1 18,8,2 18,9,2 32,10,2 32,11,2 32,122 32,13,2 32,14,2 32,15,2 32,171 32,181 32,18,2
Francium Radium Actinium  [Rutherfordium| Dubnium | Seaborgium | Bohrium Hassium | Meitnerium |Darmstadtium|Roentgenium|Copernicium
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Lanthanid La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
anthamdes | ;545 | 2818, |2,8,18,21,|2,8,18,22, | 2,8,18,23, | 2,8.18,24, | 2,8,18,25, | 2,8,18,25, 2,8,18,27, | 2,8,18,28,  2,8,18,29, | 2,8,18,30, | 2,8,18,31, [ 2,8,18,32, | 2,8,18,32,
18,9.2 20,8,2 82 8,2 8,2 8,2 8,2 9,2 8,2 8,2 8,2 8,2 8,2 8,2 9,2
Lanthanum | Cerium  [Prasecdymium| Neodymium |Promethium | Samarium | Europium | Gadolinium | Terbium | Dysprosium | Holmium Erbium Thulium Ytterbium | Lutetium
89 90 Eal 92 93 94 95 96 97 98 99 100 101 102 103
Actinid Ac Th Pa u Np Pu Am Cm Bk cf Es Fm Md No Lr
ctinides | 5 6,18,32, | 2,818,32, | 2,8,18,32, | 2.8,18,32, | 2,8,18,32, | 2,6.18,32, | 2,8,18,32, 2,8,18.32, | 2.8,18,32, | 2,8,18,32, | 2.8,18,32, | 2,8,18,32, | 2.8.18,32, 2,8,18,32,| 2,8,18,32,
18,9,2 18,10,2 20,9,2 21,9,2 2292 24,8,2 25,8,2 25,92 27,8,2 28,8,2 29,8,2 30,8,2 31,8,2 32,8,2 32,9,2
Actinium Thorium | Protactinium | Uranium | Neptumium | Plutonium | Americium Curium Berkelium | Californium | Einsteinium | Fermium |Mendelevium| Nobelium |Lawrencium
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RELATIONSHIPS SHEET

d=vt E, =cmAT
d=vt Eh=m1'
s=vt F
P=—
A4
s=vt
pVi=pV;
_V—H
T P_D
L T
F=ma
hWoh
W =mg 1 1
E =Fd pTV = constant
E =mgh
N
f==
1 5 g
Ekzimv
v=fi
O=1I 1
I'=—
V=1IR f
N
R, A=—
V2: VS‘ t
R,+R,
D=—
B_R m
2 2
H=Dw
R, =R, +R,+
n=t
11 1 !
— =t
RT R1 R2
p==
t
pP=1v
P=I'R
2
p=
R
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Additional Relationships

Circle
circumference = 2zr

area = zrr’

Sphere

area = 47r?

volume = £ 77

Trigonometry

sind = opposite
hypotenuse

adjacent
cosff=—"——"—_
hypotenuse
opposite
adjacent

tan @ =

sin? 6 +cos* 6 =1
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PREFIXES

http://www.youtube.com/watch?v=N_9I1BQ3Pxz0

Prefix Symbol Multiple Multiple in full
Tera T x10" x1 000 000 000 000
Giga G x10° x1 000 000 000
Mega M x10° x1 000 000
Kilo k x10° x1 000

Basic Sl |  UNIT | |
Milli m x1073 +1 000
Micro M x10¢ +1 000 000
Nano n x107° +1 000 000 000
Pico p x10°"2 +1 000 000 000 000

Above is a table of prefixes, which you will commonly find in Physics.
NB THE STANDARD UNIT FOR MASS IS THE KILOGRAM. Do not try changing it to grammes!
Watch out for ms which is not metres per second but milli seconds

HELP WITH THE ‘RELATIONSHIPS SHEET’

UNDERSTANDING QUANTITIES, SYMBOLS AND UNITS

Symbol = Quantity Unit & Symbol

a acceleration ms~ metres per second per second
A activity Bq becquerels

A area m> square metres

c specific heat capacity J kg'1 ! joules per kilogram per degree Celsius
d distance (or displacement) m metres

D absorbed dose Gy grays

E energy J joules

Ey heat energy J joules

Ey kinetic energy J joules

E, potential energy J joules
Ew work done J joules

f frequency Hz hertz

F force N newtons
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NATIONAL 5 COURSE CONTENT

Symbol | Quantity Unit & Symbol
g gravitational field strength N kg'1 newtons per kilogram
h height m metres
H equivalent dose Sv sieverts
H equivalent dose rate Svs! etc.. (many possible units)
1 current A amps
l specific latent heat Jkg'! joules per kilogram
m mass kg kilograms
N Number of radioactive nuclei (no units)

decaying
P pressure Pa pascals
P power W watts
0 charge C coulombs
R resistance Q ohms
Rr total resistance Q ohms
s distance (or displacement) m metres
t time ] seconds
T period ] seconds
T temperature K kelvin
AT change in temperature °C degrees Celsius
u initial velocity ms™" metres per second
v velocity (or final velocity) ms™" metres per second
) average velocity ms™! metres per second
V volume m’ metres cubed
V voltage Vv volts
Vs supply voltage Vv volts
w weight N newtons
A wavelength m metres
R radiation weighting factor (no units)

The next page takes each of the equations on the Relationships Sheet and writes them out in words.
It is vital that you learn these if you are to succeed in the course.

RELATIONSHIPS SHEET IN WORDS
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NATIONAL 5 COURSE CONTENT

Equation First page Equations written in words with units
d=vt distance (m) = speed (m s~ ') x time (s)
d="7vt total distance (m) = average speed (m s ') X time (s)
s=vt displacement (m) = velocity (m s ') X time (s)
= vt total displacement (m) = average velocity (m s~ ') x time (s)
a=2_ ] _,._ finalvelocity (m s™") — initial velocity (m s ")
- Tt acceleration (ms ) = -
time (s)
F = ma force (N) = mass (kg) X acceleration (m s %)
W =mg weight (N) = mass (kg) X gravitational field strength(N kg ')
E, =Fd work done (J) = force (N) X distance (m)
E, =mgh gravitational potential
energy (J) = mass (kg) x gravitational field strength(N kg ™)
X vertical height (m)
E; = tmv? T 1 2 ~1y2
k=3 kinetic energy (J) = 3 x mass (kg) X speed” (ms—")
Q=1It charge (C) = current (A) X time (s)
V =IR voltage (V) = current (A) X resistance (())
v __( R, )V For potential dividers:
2 Ry + Ry ° voltage across second series resistor (V)
_ resistance of R, (1)) « volt Iv (v
~ Ttotal resistance () . Lo rage suppty W)
E _ & voltage 1 (V) _ resistance 1 (Q)
V, R, voltage 2 (V) resistance 2 (Q)
Ry For resistors in series:
= Ry + Rp+.. total resistance (1) = resistance of R{(Q)) + resistance of R,(Q)+...
1 1 4 1 For resistors in parallel
Rr R, R, 1 B 1 . 1 .
total resistance (.) resistance of R, () resistance of R, ()
E energy (J)
P = — W - —_—
t power (W) time (s)
P=1vV power (W) = current (A) X voltage (V)
P =I’R power (W) = current 2(A)? X resistance ()
b V? w) = voltage? (V)?
"R power  resistance (Q)
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Equation Second page of Equations written in words with units

heat energy (J) = specific heat capacity (]kg_1 ! or]kg_lK*1 )
E, = cmAT xmass (kg)xchange in temperature (°C)
Find the value of c on the data sheet
Ep =ml heat energy (/) = mass (kg) x specific latent heat (Jkg™')
Find the value of [ on the data sheet
NB there is no change in temperature just state
_F Force (N)
p= 1 pressure (Pa) = m
piVi= p2V; pressure,(Pa)xvolume,(m?®) = Pressure,(Pa) X volume ,(m?)
ressure {(Pa Pressure ,(Pa
P1_P2 Ld 1(Pa) = 2(Pa) Temp MUST be in Kelvin
r, T, Temperature,(K) Temperature,(K)
V, 1V, volume ;(m?) volume ,(m?) ] )
T. - T, = Temp MUST be in Kelvin
1 2 Temperature,(K) Temperature;(K)
pV Pressure(Pa) X volume(m?)
= = constant = constant value
T Temperature (K)
N No.of waves produced or passing a point (no units)
f=—- Frequency (Hz) = -
t time(s)
v=f2a wave speed (m s ') = Frequency (Hz)xwavelength (m)
T—1 Period (s) = 1
f eriodis) = Frequency(Hz)
N L. No.of disintegrations (no units)
A= — Activity (Bq) = ;
t time(s)
E Ener
D= — Absorbed Dose (Gy) = ﬂ
m mass (kg)
H = Dwpg Equivalent Dose (Sv)
= Absorbed Dose (Gy)xradiation weighting factor(no units)
. H . ) 1 Equivalent Dose (Sv)
H=— Equivalent Dose rate (Svh™" or Svy ™) = —
t time (sor hory)
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THE PHYSICS COURSE

THERE ARE 6 UNITS IN THE NATIONAL 5 PHYSICS COURSE

DYNAMICS SPACE ELECTRICITY
PROPERTIES OF MATTER WAVES RADIATION

THERE IS ALSO AN ASSIGNMENT WHICH MUST BE COMPLETED.

There are two parts to the exam

Component Marks Duration & Notes ‘

2 hours and 30 minutes

Part 1: question Section 1 (objective test) has 25 marks.

paper Section 2 contains restricted and extended
response questions and has 110 marks. This is
scaled to 75 marks.
8 hours of which a maximum of 1 hour and 30
minutes is allocated to the reporting stage

Part 2: assignment 20 25 The assignment has two stages:
e research
e report

THE ASSIGNMENT

The research stage must involve an experiment which allows you to make measurements. You must
also gather data from the internet, books or journals to compare against their experimental results.
You must produce a report on your research which will be sent away for marking.

The assignment is:
¥ an individually produced piece of work from each candidate
¥ started at an appropriate point in the course
¥ conducted under controlled conditions
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MARK SCHEME FOR THE ASSIGNMENT

Section

Expected response

Max
marks

Title

The report has an informative title.

Aim

A description of the purpose of the
investigation.

Underlying physics relevant to
the aim

A description of the physics relevant to
the aim which shows understanding.

Data collection and handling

A brief description of the experiment

Sufficient raw data from the
experiment.

Raw data presented in a table with
headings and units.

Values correctly calculated from the
raw data.

Data from an internet/literature source.

A reference for the internet/literature
source.

Graphical presentation

The correct type of graph used to
present the experimental data.

Suitable scales.

Suitable labels and units on axes.

All points plotted accurately, with line
or curve of best fit if appropriate.

Analysis

Experimental data compared to data
from internet/literature source.

Conclusion

A conclusion related to the aim and
supported by data in the report.

Evaluation

A discussion of a factor affecting the
reliability, accuracy or precision of the
results.

Structure

A report which can be easily followed.

Total

20
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ALL UNITS

NATIONAL 5 COURSE CONTENT

No. CONTENT v'x Traffic Light
I know the units for all of the physical quantities used in this

0.1 physicat 4 © 16|66
course.
| can use the prefixes: nano (n), micro(uy), milli (m), kilo(k),

0.2 Mega(M) & Giga (G) @ @ ®
| can give an appropriate number of significant figures when

0.3 carrying out calculations (This means that the final answer can @ @ @

) have no more significant figures than the value with least number

of significant figures used in the calculation).
| can use scientific notation when large and small humbers are used

0.4 in calculations. @ @ ®

CONTENT v'x

No.

Traffic Light

Vectors and scalars

| can define scalar quantities and vector quantities a scalar has

instantaneous speed.

1.1 | magnitude/size, and unit only, a vector has magnitude/size and © | © |6
unit + direction
| can identify vector and scalar quantities such as: force, speed,

1.2 | velocity, distance, displacement, acceleration, mass, time and @ @ ®
energy.
| can calculate the resultant of two vector quantities in one

1.3 | gi e - a © | ©|®
dimension or at right angles.
| can determine displacement and/or distance using scale diagram © ® | ®

1.4 | or calculation.
| can determine velocity and/or speed using scale diagram or

1.5 | calculation. © ®|®
| can perform calculations/ solve problems involving the

1.6 | relationship between speed, distance and time © | OB
(d =vt, and d = ¥t)
| can perform calculations/ solve problems involving the

1.7 | relationship between velocity, displacement and time ( s = ¥t) © © B
in one dimension

1.8 | | can determine average and instantaneous speed. © O |®
| can describe experiments to measure average and

1.9 ’ ¢ ©|o|®
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NATIONAL 5 COURSE CONTENT

No.

CONTENT

v X

Traffic Light

Velocity- time graphs

| can draw velocity-time graphs for objects from recorded or

2.1 experimental data. © © ®
| can interpret velocity-time graphs to describe the motion of an

2.2 | LConinterp e grap © ©® |6
object.
| can find displacement from a velocity-time graph, where s = area

2.3 | ynder the v-t graph. © © ®

Acceleration
| can define acceleration as rate of change of velocity. Which is

3.1 | found from the final velocity subtract the initial velocity all @ @ ®
divided by the time for the change.
| can use (a = Av/t).to solve problems on acceleration, change in

3.2 speed and time. © 6 ®
| can use (a = (v - u)/t ).to solve problems involving acceleration,

3.3 | initial velocity (or speed) final velocity (or speed) and time of ©| ® ®
change.
| can find the acceleration from the gradient of velocity-time

3.4 8 y © O |06
graphs.

3.5 | | can describe an experiment to measure acceleration ©| O |6

Newton’s Laws

| can give applications and use Newton’s laws and balanced forces

©
®
®

| can identify and explain energy conversions and transfer.

4.1 | to explain constant velocity (or speed), making reference to
frictional forces of this.
| can give applications of Newton’s laws and balanced forces to
4.2 | explain and or determine acceleration for situations where more @ @ ®
than one force is acting, (F=ma)
| can use F=ma to solve problems involving unbalanced force, mass
4.3 | and acceleration for situations where more than one force is @ @ ®
acting, in one dimension or at right angles.
| can use W=mg to solve problems involving weight mass and
4.4 | gravitational field strength, including on different planets (where g ©|| © ®
is given on page 2 of section1)
| can use Newton’s 3™ law and its application to explain motion
4.5 ; oo ©l 6|6
resulting from a ‘reaction’ force.
4.6 | | can use Newton’s laws to explain free-fall and terminal velocity. @ @ ®
Energy
| can state that energy is never created or destroyed, it is
5.1 | conserved. ©l e ®
5.2 ©| ® ®

12 | Page




JA Hargreaves

NATIONAL 5 COURSE CONTENT

horizontal velocity and weight.

No. CONTENT vx | Traffic Light
5.3 | can apply the principle of ‘conservation of energy’ to examples ©| ® ®
) where energy is transferred between stores.

| can use Ew=Fd to solve problems involving work done,

>4 unbalanced force, and distance or displacement. ©l e ®
| can identify and explain ‘loss’ of energy where energy is

33 transferred. © & |6
| can define gravitational potential energy. Ep is the energy an

5.6 | object has because of its position above the Earth’s surface and ©| ® ®
its mass

5.7 | can use Ep=mgh to solve problems on involving gravitational ©| ® ®

) potential energy, mass, gravitational field strength and height

| can define kinetic energy as the energy an object has because of

58 | gy gy ) ©| ® ®
its speed.
| can use Ek= %2 mv? to solve problems involving kinetic energy,

39 mass and speed © 66

= = =1 2 i i

5.10 | can use l.:'w Fd, Ep=mgh, Ek= "2 mv“ to solve problems involving ©| e ®
conservation of energy

Projectile Motion
| can explain that projectile motion occurs when an object has

6.1 | both a constant horizontal velocity and a constant vertical ©| ® ®
acceleration
| can use appropriate relationships to solve problems involving

6.2 | projectile motion from a horizontal launch, including the use of ©| ® ®
motion graphs.
| can state that the area under vi-t graphs is equal to the

6.3 horizontal range. ©|© ®

6.4 | can calculate the horizontal range from the area under a vi-t @ @ ®
graphs
| can state that the area under v,-t graphs is equal to the vertical

6.5 | graphs 1s €q © ® |6
height.

6.6 | | can calculate the height, and acceleration from v,-t graphs ©| ® ®
| can state and use the relationships
area under a vi-t graphs equals the horizontal range

6.7 | areaunder v,-t graphs is equal to the vertical height. ©|| © ®
vy = % where v is a constant horizontal velocity
v, = u, + at where v, is a constant vertical acceleration
| can explain satellite orbits in terms of projectile motion,

6.8 P proJ ©l 6|6
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SPACE

No. | Content v'x Traffic Light

Space Exploration

7.1 | have a basic understanding of the Universe )
) https://map.gsfc.nasa.gov/universe/uni_life.html

| can use the following terms correctly and in context: planet,
7.2 | dwarf planet, moon, Sun, asteroid, solar system, star, exoplanet,
galaxy, and universe.

| am aware of the benefits of satellites: for example for GPS,
7.3 | weather forecasting, communications, scientific discovery and
space exploration (for example Hubble telescope, ISS).

©
®
®

| know that geostationary satellites have a period of 24 hours
7.4 | and orbit at an altitude of 36 000 km above the equator on the
Earth’s surface.

| know that the period of a satellite in a high altitude orbit is

7.3 greater than the period of a satellite in a lower altitude orbit.

7.6 | | am aware of the challenges of space travel.

| am aware of potential space travel across large distances by the
possible solution of attaining high velocity by using ion drive
(producing a small unbalanced force over an extended period of
time)

7.7

© 06 O
®© 0066 O
®» ® | ®

| have a basic awareness that travelling large distances through
7.8 | space using a ‘catapult’ from a fast moving asteroid, moon or
planet might be possible.

| have a basic awareness of how astronauts manoeuvre a spacecraft

7.9 in a zero friction environment, possibly to dock with the ISS ®
| have a basic awareness of maintaining sufficient energy to
7.10 operate life support systems in a spacecraft, with the possible © ® ®
) solution of using solar cells with area that varies with distance
from the Sun
| can describe the risks associated with manned space
711 exploration such as fuel load on take-off, potential exposure to © ) ®
) radiation, pressure differential and re-entry through an
atmosphere.
7.12 I ha\(e k‘nowledge of Newton’s second and third ‘laws and their © ® ®
application to space travel, rocket launch and landing.
713 | can use W=mg to solve problems involving weight, mass and © ® ®
) gravitational field strength, in different locations in the universe.
Cosmology
8.1 | | can correctly use the term light year. © | © | B
8.2 || can convert between light years and metres. © | © | B
| can give a basic description of the Big Bang theory of the origin
8.3 of the Universe. © © | ®
| know that the estimated age of the Universe is approximately
8.4 © | ©|6

14 billion years or 13.8 billion years old.
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No. | Content v'x Traffic Light
8.5 | can describe how different parts of the electromagnetic spectrum © &) ®
) are used to obtain information about astronomical objects.
8.6 | | can identify continuous and line spectra. © | © B
| can use spectral data for known elements, to identify the
8.7 elements present in stars. © © ®

ELECTRICITY

No. CONTENT vx | Traffic Light

Electrical Charge Carriers

| can define electrical current as the electrical charge

.1 i
° transferred per unit time.

| can carry out calculations using Q=It where t is measured in

9.2 seconds.

9.3 | I can explain the difference between A.C. and D.C.

| can compare the traces of A.C with D.C when viewed on an
oscilloscope or data logging software.

© 00| 06
O 00| 0
Dl || ®

9.4

Potential Difference (Voltage)

| know that a charged particle experiences a force in an electric

10.1 field

10.2 | | can describe the effect of electric fields on a charged particle

| know the path a charged particle takes between two oppositely

10.3 charged parallel plate

10.4 | know the path a charged particle takes near a single point
" | charge

10.5 | know the path a charged particle takes between two oppositely
"~ | charged points

10.6 | know the path a charged particle takes between two like

charged points

| can define the potential difference (voltage) of the supply as
10.7 | a measure of the energy given to the charge carriers in a

© 6606|0006
N CENCENCENCENCING]
SO I CO I GO I eO I OO OO D)

circuit.
Ohm’s Law
| can make use of a V-I graph to determine resistance. (gradient
1.1 of V against | graph = resistance) © ® |6
| can make use of an appropriate relationship to calculate
11.2 | potential difference (voltage), current and resistance © ® | &
V=R V,=()y,  2=X
R{+R, Vv, R,
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No. CONTENT v« | Traffic Light

| can describe the relationship between temperature and © ® | ®
resistance of a conductor.

| can describe that increasing the temperature of a conductor
11.4 | increases the resistance of the conductor. Increasing the © ® e
temperature does not affect the resistance of a resistor.

11.5 | | can describe an experiment to prove Ohm'’s Law. © ® | B

Practical Electricity and Electronics

| can make measurements of |, V and R using appropriate meters © ® | ®

121 in simple and complex circuits.

| can describe the symbol, function and application of standard
electrical and electronic components including cell, battery,
12.2 | lamp, switch, resistor, variable resistor, voltmeter, ammeter,
LED, motor, microphone, loudspeaker, photovoltaic cell, fuse,
diode, capacitor, thermistor, LDR, relay and transistor

©
®
®

| can draw and identify the symbols for an npn-transistor, and an

12.3 n-channel enhancement MOSFET © ® |8
| can explain the function of the transistors above as a switch in
12.4 . o -
transistor switching circuits @ @ ®
| can apply the current and voltage relationships in a series
12.5 | . .
circuit. Is=l=l3=... V=V +V3=... @ @ @
| can apply the current and voltage relationships in a parallel
12.6 | . .
circuit. I=li+l=... Vs=Vi=V,=... @ @ @
| can describe and explain practical applications of series and
12.7 o
parallel circuits. © ® |6
12.8 I can use.the relationship Rsz1+Rz+Bg to'sol\./e problems involving © ® e
total resistance of resistors in a series circuit
12.9 I car\ pgrform calculatiqns .involving current and voltage © ® | ®
relationships in a parallel circuit.
| can use the relationship,
1 1 1 1
12.10 =t © | 6|6
Rtotal Rl RZ R3
to calculate the resistance of resistors in parallel circuits
| can use the appropriate relationships to calculate the resistance
12.11 | of resistors in with circuits with combinations of resistors in series @ @ ®
and parallel
| know what happens in a circuit when | increase the resistance
12.12 | in both series and parallel circuits. @ @ ®
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No. CONTENT v« | Traffic Light

Electrical Power

| can state that electrical power is a measure of the energy
13.1 | transferred by an appliance every second or the energy
provided by a source per second.

13.2 | | can used the word dissipated as it relates to power.

| am able to use E = Pt to solve calculations relating to Power,

13.3 Energy and time.

| know the effect of potential difference (voltage) and resistance
13.4 | on the current in and power developed across components in a
circuit.

© 6|6 O
O 1 6|6 O
® | @O ®

| can use appropriate relationships to solve problems involving
13.5 | power, potential difference (voltage), current and resistance in © ® | ®

electrical circuits. P = IV P = I?R P = V;
13.6 | know that | would use a 3A fuse for most appliances rated up © ® | ®
) to 720W and a 13A fuse for appliances rated over 720W.
13.7 | could select the appropriate fuse rating given the power rating © ® | ®

of an electrical appliance

PROPERTIES OF MATTER (start: end: )

No. CONTENT v« | Traffic Light

Specific heat capacity

| know that the same mass of different materials require
14.1 | different quantities of heat energy to raise their temperature © O|6
by 1 degree Celsius.

| am able to use Eh = cmAT to carry out calculations involving:

14.2 | mass, heat energy, temperature change and specific heat © O|6
capacity.

14.3 | am able to explain th.at tl.we temperatEJre of 'a substance is a © |®| 6
measure of the mean kinetic energy of its particles.

14.4 L rc::;:re the principle of conservation of energy to determine heat © e

Specific Latent Heat

| know that different materials require different quantities of © e

15.1 .
heat to change the state of unit mass.
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No. CONTENT v« | Traffic Light
| know that the same material requires different quantities of
15.2 heat to change the state of unit mass from solid to liquid © e
) (fusion) and to change the state of unit mass from liquid to gas
(vaporisation)
| can use Ex =ml to solve problems involving mass, heat energy and
15.3 specific latent heat. © 16|06

Gas laws and the kinetic model

| can explain that pressure is the force per unit area exerted

16.1 on a surface © 10|86

16.2 | am able to use P=F/A to calculate pressure, force and area @ @ ®

16.3 | can describe the kinetic model of a gas. @ @ ®
| can describe the kinetic model of a gas and how this accounts

16.4 for pressure ©19|6

16.5 | can convert temperatures between Kelvin and degrees Celsius © e ®

) and understand the term absolute zero of temperature.

16.6 | | know that 0 K = -273 °C © O 6
| can explain the relationship between the volume, pressure and

16.7 | temperature of a fixed mass of gas using qualitative (info) in © 6|6

terms of kinetic theory.

| can use appropriate relationships to calculate the volume,
pressure and temperature of a fixed mass of gas

16.8 | p1Vi/T1(K)= p2V/T2(K) . © 6|6
p1V1 =p2V2 pi/T1(K) = p2/T2(K) Vi/T«(K) = VUT2(K)
pV/T(K)= constant

| can describe an experiment to verify Boyle’s Law (pressure
16.9 and volume) © 6|6
| can describe an experiment to verify Gay-Lussac’s Law
16.1
6.10 (pressure and temperature) © © 6
| can describe an experiment to verify Charles’ Law (volume
16.11 and temperature) © e 6
WAVES (start: end: )
No. CONTENT vx | Traffic Light
Wave parameters and behaviours
17.1 | | can state that energy can be transferred as waves. © © |6
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No. CONTENT v« | Traffic Light

| can define transverse waves as waves where the particles of

| can state that long wave diffract more than short-waves.

17.9 | | know that diffraction occurs when waves pass through a gap
or around an object.

17.2 | the medium vibrate at right angles to the direction of energy © © |6
travels.
17.3 | | can define longitudinal waves as waves where the energy © ® | ®
travels along in the same plane as the particles vibrate.
17.4 || know that sound is an example of longitudinal waves and © ® B
waves in the e-m spectrum are transverse waves.
17.5 | | can determine the frequency, period, wavelength, amplitude © ® B
and wave speed for longitudinal and transverse waves.
| can make use of the relationships between wave speed,
17.6 frequency, wavelength, distance, number of waves and time (v = © © |6
fA)(d=vt)(f=1/T) (f=N/t) (A=d/N.).
17.7 || can describe diffraction and associated practical limitations. © © |6
17.8 © | © |6
© | © |0
© | 6|6

17.10 | | can draw diagrams using wavefronts to show diffraction when
waves pass through a gap or around an object.

Electromagnetic Spectrum

18.1 | can state thg relative frequency and wavelength bands of the © @ | ®
electromagnetic spectrum.

18.2 I ca.n make reference to typl.cal sources, detectors and © ® | ®
applications, of the electromagnetic spectrum.
| can state that all radiations in the electromagnetic spectrum

18.3 are transverse. © ® |6

18.4 | can state that all radlatlons.m the ele;:tro_r?.agnt’etlc spectrum © © | ®
travel at the same speed of light (3x10° ms™ in air)

Refraction
| know that refraction occurs when waves pass from one

19.1 medium to another. © ® |6
| can give a description of refraction in terms of change of

19.2 direction (vtlher.e angle of incidence is greater than 0°)for © ® | ®
waves passing into both a more dense and a less dense
medium.

19.3 | can describe the qualitative (info) relationship between the © ® | ®

) frequency and the energy associated with a form of radiation.

| can identify the normal, angle of incidence and angle of

19.4 refraction in ray diagrams showing refraction. © ® |6
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RADIATION (start:____ end: )

No. CONTENT vx | Traffic Light

Nuclear Radiation

| understand the nature of alpha, beta and gamma radiation:
20.1 |including the relative effect of ionization, and their relative © ® e
penetration.

| can explain the term ‘ionisation’ as the gaining or losing of © ® e

20.2
electrons from (neutral) atoms

| can state that alpha is the most ionising nuclear radiation, and © ® | ®

20.3 gamma the least ionising.

| can state that alpha can travel a few cm in air and is stopped
by a sheet of paper, beta can travel a few metres in air and
can be stopped by a few mm of aluminium and gamma © | ©® | ®
radiation can travel through air and most is stopped by several
cm of lead or a few metres of concrete.

20.4

| can state that Activity is the number of nuclear © ® e

20.5 disintegrations per second.

| can state that the activity of a source is measured in
becquerels.

©
®
®

20.6

| can use A=N/t to solve problems involving activity, number of © ® | ®

20.7 .. . .
nuclear disintegrations and time.

| can identify background sources of radiation, e.g. cosmic
radiation from space, radioactivity from rocks (e.g. granite)
and soil of the earth, radiation from buildings e.g. radon, © ® e
radiation from the human body etc. artificial sources, such as
medical, fallout from weapons tests or power stations and
radioactive waste.

20.8

| know of the dangers of ionising radiation to living cells and of

20.9 .
the need to measure exposure to radiation

©
®
®

| can use H = DWg, D = E / m to solve problems involving absorbed
20.10 | dose and equivalent dose energy, mass and radiation weighting
factor.

©
®
D)

| can state that the unit for absorbed dose is the Gray (Gy), the

20.11 | unit for equivalent dose is the Sievert (Sv) and the radiation © | © 6
weighting factor has no unit

20.12 | can use (‘H dot) AH=H/t to solve .problems involving equivalent © ®|®
dose and time to calculate an equivalent dose rate.
| can state the units of H dot are Sieverts per year, Sieverts per

20.13 day, Sieverts per hour etc. © ® |6
| can compare equivalent dose due to a variety of natural and

20.14 artificial sources. © ®© |

20.15 | know that the average annual background radiation in the UK © ® | ®

is 2.2 mSv
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No. CONTENT vx | Traffic Light
20.16 | know that the average annual effective dose limit for a ©®

’ member of the public in the UK is 1 mSv (ie 1 mSv/y)
20.17 | know that the average annual effective dose limit for

radiation workers is 20 mSv (ie 20 mSv/y)

| can give some applications of nuclear radiation: for example
20.18 | electricity generation, cancer treatment and other industrial
and medical uses. For example used in smoke detectors

| can define half-life as the Time for activity to decrease by

20.19 half or time taken for half of the radioactive atoms to decay

20.20 | | can use graphical and numerical data to determine the half-life

I can describe an experiment to determine the half-life of a

20.21 . . .
0 radioactive material.

| can provide a qualitative (info) description of fission chain

20.22 . . . .
reactions and their role in the generation of energy.

© 6 6|0 6| 06| 0|6
O 0 6|6 06| 0|06
IO OO ® |6

20.23 | can provide a qualitative description of fusion, plasma
’ containment, and their role in the generation of energy.

NOTES
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SOME MATHS (MATHS INTRODUCTION)

Do not get worried about the MATHS that we use in Physics. It can easily be learned and

practised.

This is about as complicated as it gets.......
e.g. Start with the formula:

c=bxa

So what is a? 10=5x%xa
Soa=2.
This is exactly the same as we have in Physics | In each e.g. the last letter always works out to

but instead of
c=bxa
P=1IxV
10=5xV
F=mxa
10=5x%a
E=Pxt
10=5x¢

be 2. We are doing the same thing each time
but with different letters. This is the maths
that you’ll need in National 5 Physics!

Accuracy is how

ACCURACY & PRECISION

close your answer is to the true value. Precision is how repeatable a

measurement is. Use the diagram below to remind you which is which.

Accuracy = high  Accuracy=Ilow Accuracy=high Accuracy= low
Precision = high  Precision = high  Precision=low  Precision = low

(a) (b) (9 (d)

http://preview.tinyurl.com/lwanwoh

In Physics you will often calculate an answer to a question that has a large number of
significant figures or decimal places. Because it is highly unlikely that we need to know
the answer that precisely. It is important to round off any answers that you find.

How MANY SIGNIFICANT FIGURES?
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The simple rule is this: Your answer should have no more than the number of significant
figures given in the question.

If different numbers in the question are given to a different number of significant figure
you should use the number of significant figures in the value given to the smallest number
of significant figures.

EXAMPLE
Question: A rocket motor produces 4,570N of thrust to a rocket with a mass of 7.0kg.What
is the acceleration of the rocket?

The calculated answer to this question would be 652.8571429 ms? . However the least
accurate value we are given in the question is the value of the mass. This is only given to
two significant figures. Therefore our answer should also be to two significant figures: 650
ms=2 .

TACKLING MATHEMATICAL QUESTIONS

Always set out maths problems using the structure given below. It may seem to take longer
but it will save time in the long run as it makes the question clearer.

USE IESSUU
http://www.youtube.com/watch?v=u7akhlAS5Ck
In short:
1. (Information)- Summarise the question.
2. Change any units that are not standard.
3.  (Equation) -Write out the formula.
4.  (Substitution) -Put the numbers in.
5.  Use the magic triangle to rearrange the formula, only if you must!
6.  (Solution)- Work out the answer.
7. Write out the answer, but not to too many sig fig.
8. (Units) -Add units to your answer.
9.  (Underline) Underline the answer
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Look ouT FOR ADJECTIVES!

The SQA use as few words as they can, so if there is an ADJECTIVE, a describing word it means

something importants

Here are a few examples to look out for, underlining with a highlighter is a good idea!

Constant speed/ velocity

The forces are balanced, there are no
unbalanced forces, acceleration is zero

Frictional forces are negligible

You can ignore these.

Balanced forces

There will be no acceleration, the object will be
at rest of moving with constant velocity.

Instantaneous speed

the speed at that point over such a short time
any acceleration is not noticed.

Kinetic model

You need to talk about the moving particles of
the gas.

Longitudinal or transverse wave

This tells you which way the particles move in
relation to the direction of the wave

Horizontal speed

In a projectile this tells you this speed is
constant

Vertical speed

In a projectile this tells you the speed is
increasing with an acceleration of g unless air
resistance is causing an effect.

The syringe was pushed slowly

So that there was no increase in temperature of
the particles

Rigid object

The volume will remain constant

Send me a message of all the others you find and | can add to this list.
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USING YOUR CALCULATORS

Remember the only friend you will have in your exam is your CALCULATOR! If you know how it works,
how to turn it on! It will give you great service!

This is a really important button on you calculator and one YOU MUST
KNOW HOW TO USE. We can deal with numbers that are too big to copy
into the calculator for example can you put in this number

147 250 000 000 000

As scientists we put it in our calculators as

X
Exp / x10 1.4725 Exp / x10* 14
Be careful as people using this often get an extra 10
Eg. One of the most important numbers you will use is the speed of light
which is 3x10® m/s
Try putting this into your calculator. It should come out at 300 000 000
Sci button displays in scientific notation form. This is ONE number before
Sci the decimal point followed by the rest of the numbers after the decimal
point and then the power to convert to
Eg the speed of light in airis 300 000 000 ms™ 3.0 x 108 ms™’
NB This can be done during a calculation
Eng This puts your answer to the nearest prefix for example 500000 would
become 0.5 x10%, which you should know is 0.5M (how much our Head
Teacher gets paid annually!)
Fi This can limit the number of decimal places that are displayed on the
X calculator.
Another vital button in Physics and possibly elsewhere. It is useful when
you have worked out the bottom line of an equation and you want need to
1/x or x divide it INTO a number on the top. This button puts your number over 1

Eg 2 1/x or x' becomes % or one half. We will use this when working out
resistance in parallel.

Fraction Button

To use this button your calculator needs to be in Maths Mode
On Casio calculators find this by doing....
Shift -> mode ->1 ->1

Powers of 10

YOU MUST LEARN THESE. Now | encourage you to replace the power of ten
by its correct form.

Degrees radians
and gradians

For Physics, you must have your calculator in DEG, look for DRG or Deg,
Rad, Grad

You can use this to change from hours and minutes and seconds into
egrees,
minutes and seconds. You just need to find out how. It is really useful in questions about
trains and things!
seconds
Intermediate If you must write down additional lines from 1) Equation 2) Substitution 3)
rounding Answer then round using the improper fraction button, there are less

numbers to copy down incorrectly
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Recurring Turn this OFF as it could be hard to see in the light of the exam hall and
. 0.26 recuring is too tempting to write as 0.26 instead of 0.27. If this is twoo

fraction .

hard fix your calculator to 2 d.p

Digital separator | Turn this ON. It measn the speed of light can be written as 300 000 000 and
not 300000000 so much easier to read!

ANS

Pol()

Rec()
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When you have Decimal Allows you to change your answer to a decimal

done your Recurring decimal Will give you a recurring decimal DON'T USE unless
calculation you you've got really good light

can decide how Improper fraction Can be useful if you want to hold over a value and don’t
you want to And down arrow want intermediate rounding errors.

display the And down arrow Mixed fraction Not recommended

answer. ENG Notation GREAT! Puts your answer to the power of 10 to a value

that can be converted to a prefix, keep clicking the eng to
move up powers of 3 or shift eng to move down, or use
the right and left arrows to alter between the

Sexagesimal

ADD SOME NOTES FOR YOUR CALCULATOR SETTINGS
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NO MAGIC TRIANGLES USE THE 10,5,2 METHOD

The first thing to note is there is NO MAGIC here!
These can help rearrange your formula, but it is much better to be able to do this without
these. NEVER use these INSTEAD of FORMULA as you will not get marks!

HOW DO YOU DECIDE HOW TO MAKE A MAGIC TRIANGLE?

d The one on the TOP of the
y=— divide goes on the TOP of the

f triangle

vxt
Some formula come in a line | If this is the case the letter
and there is no divide by in | ON ITS OWN on the left hand
the equation for example side, goes on the TOP of your
F =ma triangle M
What about this one?
Ep=mgh
mxgxh

Instead use the 10,5,2 method. If the equation is in a line the subject is 10 and the others
are 2 and 5 (it doesn’t matter which)

F =ma

10=5 x 2

So as a= 2, how do you make 2 from 10 and 57 Divide ? to get 2 giving % =a

F=N/t

Here N=10, f and t are 5 and 2, so how do you get t which is 2, 10/5 which gives % =t

A couple of tricky ones,

1
E = —mv?
va

Make v =2 (its easy to square) make m=10 (it’s easy to halve) giving E= 20, so it’s a 20,10,2

relationship.

1 1
Ezimv2 0r20=5>< 10 x 22

. ey e E 2E . . E 2E
How do | find v? v2=22 s0 it is v2 = — or v? = = giving v = /1— orv = /;
m -m
2

= m
2

One last example that covers two equations E = mgh and E = cmAT. For these equations it

is100=2x10x%x5

E =mgh E = cmAT
100 =2x10x%x5 100 =2x10x%x5
To find g (= 10) To find AT =5

_ 100 _ 100

Y=7xs ~2x10

Have you got it?
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CHANGING UNITS

Changing between cm and metres is like changing between pounds and pence as there are
100cm in a metre and 100 pence in a pound.

In your exam there wont be any cm!

For example

7.8cm is like 7.8p

7.8p is £0.078

7.8cm is 0.078m

Fuel costs 1.339 pounds per litre equal to 133.p pence per litre.

What is 16cm in metres? 0.16m

FINDING THE AVERAGE

When finding the mean average you add up all the values and divide by the total humber of

values.
QX

average = =——
n

Where ¥ = sum of
For example
Find the average of
600, 100, 900, 450, 50
It should be 420

Some of you might have got 2060, which | am afraid, is the WRONG answer.
Look at what an average is it is somewhere BETWEEN the highest and lowest.

This is because you never pushed the equals button on your calculator BEFORE the divide by
5 so your sum was

600+100+900+450+ 50/5

50/5 which is 10

So your sum became

600+100+900+450+10

So EIITHER use brackets  (600+100+900+450+50)/5

Or push the equals before the divide by symbol “ 600+100+900+450+50=/5"

If you have the old style casio calculator the crib sheet for that is on the front page of
https://mrsphysics.co.uk/n5
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ROUNDING OFF AND DECIMAL PLACES.

When we use a calculator we often get an answer that has more decimal places than we
need. If we write them all down we will lose 33% of the marks. We must therefore round up.

Rounding off

Suppose we have the number:  5.918504

Rounding to 1 decimal place (d.p) = look at the 2" decimal place if it is 5 or more round up,
4 or less leave as it is

Rounding to 1 decimal place (d.p) =5.9
Rounding to 2 decimal place (d.p) =5.92
Rounding to 3 decimal place (d.p) =5.919

(5 or more round up, 4 or less ignore!)

Suppose we had the number=5.99292
Rounding to 1 decimal place (d.p) =6.0
Rounding to 2 decimal place (d.p) =5.99
Rounding to 3 decimal place (d.p) 5.993

USE THE FIX BUTTON ON YOUR CALCULATORS!

If you have an answer leave it in your calculator, change to the fix button, decide how many
dp you want and then push exe (esecute) it will round up for you. You can then set it back
to normal 2 for the next question.

If there is a large number or a small one with lots of decimal places or zeros before the
number push the ENG button and this will change to the nearest power of 3 shift eng makes
it go the other way. You can keep pushing this button. Now make sure you copy it down
clearly.

33| Page



J A Hargreaves NATIONAL 5 COURSE CONTENT

USING SCIENTIFIC NOTATION

In Physics you will be working with very large and very small numbers.

In Astronomy you will be dealing with very large distances.

For example, the distance from Earth to the nearest star Sirius is 82 000 000 000 000 000 metres.
In atomic Physics you will be dealing with very small distances.

For example, the spacing between atoms in a solid is about 0.000 000 000 1 metres.

It is not convenient to work with numbers written out in full. For this reason, it is usual when dealing
with very large or very small numbers to use scientific notation.

5 000 000 can be written as 5 x 10°.

5 x10° - 5 multiplied by 10 six times
5x10x10x10x10x10x 10

Another way of looking at this is as follows:
Firstly insert a decimal point after the first number.
5.0 x 10° - 5000000.0
the decimal point moves to the right 6 places
82 000 000 000 000 000 can be written as 8.2 x 10'.
8.2 x 10" - 8.2 multiplied by 10 sixteen times
8.2x10x10x10x10x10x10x10x10x10x10x10x 10x 10 x 10 x 10 x 10
Instead of using powers of 10, we sometimes use prefixes.

Prefixes are used to denote multiples and sub-multiples of any unit used to measure a physical
quantity.

For example:

Instead of saying 1000 metres, we can say 1 kilometre.

1 kilometre can be written as:

1km = 1000 m= 1.0x10°m

The ‘k’ before ‘m’ stands for kilo. The x 10° is replaced by k.
Another example:

Instead of saying 0.001 metres, we can say 1 millimetre.

1 millimetre can be written as:
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1mm = 0.1 cm = 0.001 m 1.0x 103 m

The ‘m’ before ‘m’ stands for milli. The x 107 is replaced by m.

Your calculator can do this for you during a calculation. If your answer is in a form that you find
hard to read then go to the SCI button and click that. It will ask how many d.p you want. 2 is
usually fine. Your number will be made into sci notation. If you want to go back then all you need
to do is go into the menu and change it to Normal 2- this puts it in the Decimal input and Line output
so no need to use that S <> D button

GRAPHS

In Physics it is often useful to use a graph to interpret and understand experimental data
or a relationship between two variables. There are several types of graph we can use and
they are listed below:

e Bar graphs and charts — these are (almost) never used in Physics. You can assume that
if a question asks you to draw a graph the examiner is not looking for a bar graph (and
you will get no marks).

e Pie charts — these are used on occasion, typically when it is needed to represent
percentages, such as showing the different energy sources used across the country.

e Line graphs — these are used sometimes in Physics, most notably in velocity/time
graphs. The independent variable or time is always plotted on the x—axis. The dependant
variable is always plotted on the y—axis. The points should always be plotted with an x or
a +, never dots or circles. The points should be joined with straight lines. Line graphs
should usually not be used for experimental data.

e Scatter graphs — the most used type of graph used in Physics. The independent variable
or time is always plotted on the x-axis. The dependant variable is always plotted on the
y—-axis. The points should always be plotted with an x or a +, never dots or circles. If the
points look like they are almost on a straight line then a line of best fit should be added.
If the points do not look straight then a free hand curve or curve of best fit should be
added.
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AN EXAMPLE OF A GOOD GRAPH

9.00
8.00 -
7.00 /
6.00 ==
i500
% =
£ 4.00
>
3.00
2.00 "/~ y-100.85x-0.2796
-2 %
1.00 ( )\ 2=0.9878
0.00 R
000 0.01 0.02 003 004 005 6 007 008 0.09
Current /A
You ought to have checked
this point before putting
away the apparatus
GRADIENTS

The gradient of a line is a measure of how steep the slope is. The larger the gradient the
steeper the slope. For a straight line you can work out the gradient by taking any two
points on the line and finding the difference in the y values and dividing by the difference
in the x values. There are several ways of writing the formula for this

(gradient is represented be the letter m):

_ Ay G —y)
Ax (x; — x9)

m= change in y + change in x
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TRIANGLES

DESCRIBING TRIANGLES

Triangles all have three sides. A special triangle you will work with is the right angled triangle. All
angles in any triangle add up to 180° In a right handed triangle as one of the sides is 90° and all
angles add up to 180° then 61+6,=90°

To label the three sides you have to decide which of the angles you are taking as a reference point.
In the top case | have used angle 1. We usually show a 6 sign to show an angle. The adjacent side is

the one next to the angle marked (but not the long side or hypotenuse) and the opposite is the side
opposite the angle marked.

Hypotenuse
(the longest side)

-

19 2/bup 231soddp apis

SideAdjacent angle 61

In the triangle below | have used angle 2 or 62 as a reference, and although the hypotenuse is the
same the adjacent and opposite sides are reverse.

. opposite
sinf = ——
hypotenuse
adjacent
c0sf = ———
hypotenuse
opposite
tan @ = L
adjacent
AN
Q.
Hypotenuse <
. ) . b a
(the longest side) Q sing, =— cos6, =
#
. a b
&L sing, = — cosf, =—
c c
-.8ing, =cosé,
b1 [ tand, = b tand, = %
a

Opposite 62
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PYTHAGORAS

Pythagoras discovered that the area of the two shorter sides of a right angled triangle is equal to the
area of the hypotenuse. This gives us a way of calculating unknown sides of triangle

c?=a®+b?

COSINE RULE

The cosine rule for a triangle states that:

a’=b?+c?-2bccosA
OR b?=c?+a*-2cacosB a \
b
.
C

OR c?=a%*+b?-2abcosC
B

A

To prove these formula consider the following triangle, ABC:

Drop a line from C to form a perpendicular with AB at F.

CF =bsinA and AF =bcosA
so BF =AB-AF =c-bcosA
Using Pythagoras’ theorem in the triangle BFC:
BC? =BF?+CF?
or a® =(c-bcosA) +b?sin’A
=c?-2bccosA+b? (sin2 A + cos? A)

=b?+c?-2bccosA
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SINE RULE

The sine rule for a triangle states that:

a:b:c
sinA sinB sinC

To prove these formula consider
the following triangle, ABC:
Drop a line from C to form a
perpendicular with BC at D.

AD =csinB =bsinC
b _ ¢
“sinB  sinC

GREEK SYMBOLS

In Physics we often use greek letters as symbols for physical quantities (such as wavelength),
units (such as Ohms) and prefixes (micro). Below is a handy guide to what these letters are:

GREEK ALPHABET

Aa B[S Fy A(S Ee Z(

ALPHA BETA GAMMA DELTA EPSILOMN LETA

Hn 00 It Kk AN Myp

Nv HE Oo IIn Pp Zog

KL OMICRON Pl REC SIGMA

Tt Yv ©®¢ Xx Yv Qo

UPSILON
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There are no questions on the Physics N5 paper 2- honestly! Instead there
will be commands for you to complete. Here is a table showing the command
words that are used in the exams. When you go through past paper questions

COMMAND WORDS

you will see these terms being frequently used.

What you are expected to do

you must provide a statement or structure of characteristics
and/or features;

describe

determine
or
calculate

estimate

explain

identify,
name,
give, or
state

justify

predict

you must determine a number from given facts, figures or
information; You should use numbers given in the question to
work out the answer. You should always show your working,
as it may be possible for the examiner to award some marks
for the method even if the final answer is wrong. Always give
the units as the final mark is for the answer and unit.

you must determine an approximate value for something;

you must relate cause and effect and/or make relationships
between things clear. Students should make something clear,
or state the reasons for something happening. The answer
should not be a simple list of reasons. This means that points
in the answer must be linked coherently and logically. All of
the stages/steps in an explanation must be included to gain
full marks.

you need only name or present in brief form. Only a short
answer is required, not an explanation or a description. Often
it can be answered with a single word, phrase or sentence. If
the question asks you to state, give, or write down one (or
two etc) examples, you should write down only the specified
number of answers, or you may not be given the mark for
some correct examples given.

you must give reasons to support their suggestions or
conclusions, eg this might be by identifying an appropriate
relationship and the effect of changing variables;

you must suggest what may happen based on available
information;

40 | Page



JA Hargreaves NATIONAL 5 COURSE CONTENT

What you are expected to do

you must use the appropriate formula to prove something e.g.
show that a given value - All steps, including the stated answer and
units, must be shown;

you must apply their knowledge and understanding of physics
to a new situation. A number of responses are acceptable:

suggest marks will be awarded for any suggestions that are supported
by knowledge and understanding of physics.
you must apply vyour skills, knowledge and
understanding to respond appropriately to the
use your

problem/situation presented (for example by making
a statement of principle(s) involved and/or a
relationship or equation, and applying these to
respond to the problem/situation). you will be
rewarded for the breadth and/or depth of their
conceptual understanding.

knowledge of
physics or aspect
of physics to
comment on

Use the
information in the
passage/ diagram/
graph/ table to...

The answer must be based on the information given
in the question. Unless the information given in the
question is used, no marks can be given.

This requires you to describe the similarities and/or
differences between things, not just write about one. If you
are asked to ‘compare x with y’, you need to write down
something about x compared to vy, using comparative words
such as ‘better, ‘more than’, ‘less than’, ‘quicker’, ‘more
expensive’, ‘on the other hand.’

compare
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NOTES
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Keeping you aflot

EXAM DATE: 21°* May 2026

g B.A. deVinei

2/ [waphysics.co.ul/
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