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Dear teacher(s) Introduction

The Transparency Encyclopedia Physics is a collection of in total six files with 420 transparencies to illustrate the key issues

in Physics education. Each file can be divided into two modules: one of 32 transparencies with the basics to teach students

of 11 - 16 years, and one of 38 transparencies for the advanced levels.

Every transparency is designed to provide your students with immediate insight, a better understanding and a strong visual reminder.
Artwork, photographs and diagrams have all been selected and designed for their timeless qualities and will provide a valuable
resource for many years to come.

These powerful images will immediately catch your students’ attention. To make the use even more simple and meaningful, we
have added concise textual information for the teacher in small text on the transparency. When projected you can easily read it,
together with questions which you might like to use.

When used by students themselves, working independently in groups, the very same textual information and questions will
optimise their efforts. On every transparency is a reference to the page of the original DK publication as an extensive teacher’s
guide and as a rich resource in the classroom, in the library or for further study at home.

I hope you will enjoy using this unique teaching aid and | will be very interested to hear your comments and suggestions.
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Drs. Jan Krol, Birector TTE-Visual Transparencies To Educate
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S CY ENCYCLO
TSR VISUAL PHYSICS

File 1 70 sheets: Basics Physics, 32 sheets to teach students aged 11 - 16 years + Advanced, 38 sheets for ages 15 +

1 Riaxed Energy - Sound - waves

I ENERGY TRANSFORMATIONS VIl DISCOVERING ENERGY

Basics Basics
1 -1 All energy comes from the sun (- W 1 VI-1 Discovering energy before 1800 (x3-1)uux
1 1-2 Transforming the sun’s energy ( 12) 1 VII-2 Discovering energy 1800 — 1900 (:3-2) ux
1 I-3 Examples of energy _transformanns RIE 1 VII-3 Discovering energy 1900 — today (. 3-3) s
1 1-4 Onjumping and falling (r 1-3)u: Advanced
1 1-5 Launching a rocket (i 1-2) sn 1 VII-4 « “The uttimate law of nature”

Advanced
I-6 Kinetic and potential energy
I-7 Energy diagram of a roller-coaster

—_

N
N

—

VIlIl SOUND: FROM SOURCE TO EAR

Il ELECTRICAL ENERGY - FOSSIL ENERGY Basics

Basics

Il-1 Generating electricity ( 1-3)s

12 A coal-based power station (v 2-1)u:
II-3 Natural gas: formation and extraction (v 2-2)a: Advanced

Advanced o
A e ] VIII-4 e Transmission of sound .
l-4 o Little energy from the sun reaches earth , VIIl'5 Doppler effect

I-5 « Our sources of energy »
II-6 * Use of energy until 2060

—_

—
—_

N
N

—

RN
[EENEN

VIII-1 Music: making the air vibrate (r4-1)u
VIII-2 Waves through air and water (. 4-1)us
VIII-3 The miraculous ear can hear (14-2)s

J

Visual

Transparencies To Educate

- 2™]aw of thermodynamics
VII-5 ¢ Conservation of energy - 1% law of thermodynamics
VII-6 « Handy: Conversion table metric - imperial

VIII-6 Shock waves: special case of the Doppler effect

Il SUSTAINABLE ENERGY IX SOUND: FREQUENCY, AMPLITUDE, RESONANCE

) Basics
Basics

—_

IX-1 High and low, loud and soft . 4-2) s

1 lI-1 A hydroelectric power station (. 14 1 1X-2 Sound volume: decibel scale (43
Advanced 1 1X-3 Timbre or tone: the quality of sound (4=
1 -2 « Energy from Sun and Earth 1 Advanced
1 1I-3 « Solar cells 1 IX-4 « Resonance 1: Exploding glass s
1 -4 Solar energy 1 IX-5 ¢ Resonance 2: From bath tube to microwave .
1 1I-5 Wind energy

X SOUND RECORDING
IV ENERGY TRANSFORMATIONS IN MACHINES Basics

Basics

—_

1 IV-1 A steam engine (r2-3)a
1 IV-2 Energy and efficiency: you can’t have it alll (212 Advanced
Advanced: 1 X-3 « Digital sound .

N

1 IV-3 « Internal combustion engine X-4 « CD burning and playing 1

V HEAT: TRANSPORT AND INSULATION XI REFLECTING SOUND WAVES
Basics Basics .

1 V-1 Thermometers and temperature scales (. 2-2)u 1 XI-1- Acoustics (145

1 V-2 Temperature and heat transport (v 3-1) us 1 XI-2 Bats: flycatching in the dark (v 46) s

1 V-3 Insulation: preventing heat transport (s 3-2) ax Advanced .

1 V-4 Central heating (r3-3)ux 1 XI-3 e Ultralsound -IShIpS sonar s
Advanced 1 Xl-4 « Medical applications .

1 V-5 « Sun radiation: source of life .

1 V-6 ¢ Cooling down XIl WAVES

Basics

—

V-7 « Fridge and airco: absorbing heat via evaporation s

—_

VI CHEMICAL ENERGY - HUMAN ACTIVITY Advanced

Basics

VI-1 A cup of rice - energy in food (v 3-4) s10
VI-2 Sleeping or walking ( 2-3)a:

VI-3 Daily energy needs ( 2-4)nx

Advanced

VI-4 « Efficiency in transport o

VI-5  Energy use in different countries

—_

N

XI-8  Hooke's law
XII-9  Simple harmonic motion

—

XII-10 Harmonic oscillator displacement curves
XII-11 Curves for variation in k, m and x

—_, e e s s s s
T
~

XII-12 Simple pendulum

a. Basics 192 transparencies for the lower forms.

X-1 Viewing sound: the oscilloscope (v 4-4) s
X-2 Analogue recording: tapes and records ( 4-4) »

XII-1 Earthquakes: travelling waves (. 4-5)

XII-2 Harmonic waves travelling along a rope

XII-3  Element of mass on a rope has KE as a wave pulse passes
XIl-4  Reflection of a wave from fixed & free boundaries
XII-5  Superposition of wave pulses

XI-6  Beats: superposition of two waves

Superposition of sound waves

b. Advanced 258 transparencies for the higher forms. If coded with a dot () this is one of the 87 DK based transparencies, which can also be used for the lower forms.
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VISUAL PHYSICS i--l

File 2 85 sheets: Basics Physics, 32 sheets to teach students aged 11 - 16 years + Advanced, 53 sheets for ages 15 +

2 miex Electricity - electromagnetism ~ Visual

| CHARGED PARTICLES

Basics

2 I-1 Static electricity: attraction and repulsion s (v5-1) u
2 1-2 Electrostatic induction: attracting the uncharged ( 5-2) w1

2 1-3 Lightning: discharging in a flash (r5-2) s
Advanced

2 I-4 Charging an electroscope by induction
2 I-5 Van de Graaff's generator

2 |-6 Superposition of electric forces

2 |-7 Superposition of electric fields

2 |-8 Electric flux

11 VOLTAGE SOURCES

Basics

2 Il-1 Batteries (16-1)u

2 1I-2 From power station to your home (16-3) s
2 1I-3 Making your own battery (r 6-2) v

2 1I-4 Power stations (i 6-4) w

Advanced

2 II-5 « Measuring electricity from light

111 ELECTRIC CURRENTS

Basics

2 11 How a battery lights a lamp (1 7-1)ss
2 1II-2 Simple electrical circuits (17-2) s

2 1lI-3 There's electricity everywhere (i5-1) s
Advanced

2 ll-4 « Current car .

2 1lI-5 « Measuring AC and DC current ;

2 -6 Grounded, short and open circuits

2 1lIl-7 Electric potential across conductor causes current

2 1l-8 RL series circuits with I-t and V-t graphs
IV SERIES AND PARALLEL CIRCUITS

Basics . B
2 IV-1 Series and parallel wiring (r7-3)

2 V-2 Understanding series and parallel circuits (. 6-1) s
2 V-3 Combining series and parallel wiring (. 6-2 =
2 V-4 Current and voltage in a combined circuit (:6-3)

Advanced
2 V-5 Kirchhoff's current rule
2 IV-6 Kirchhoff's voltage rule

V ELECTRICITY IN ACTION

Basics

2 V-1 Electrical appliances in the kitchen (r7-4)
2 V-2 Bimetallic switches: reacting to temperature (7-5) s

2 V-3 Electrical installation in the house (: 6-4) s
2 V-4 Electricity: fun and life saving (1 7-6)

2 V-5 Electricity in the human body (5-3) =
Advanced

2 V-6 Circuit diagram of the electric system in a car

2 V-7 Wiring in a house
VI RESISTANCE

Basics

2 VI-1 Resistance: measuring - Circuits ( 7-1 s
2 VI-2 Resistance: applications . 7-2) »
Advanced

2 VI-3 Resistivity of metals as a function of temperature

VIl ELECTRIC FIELD

Basics

2 VII-1 Experiments: electricity on Earth (r5-3) un
Advanced

2 VII-2 Electric field lines

2 VII-3 Electric field lines: two unlike charges

a. Basics 192 transparencies for the lower forms.

2 VII-4 Electric field lines: two like charges

2 VII-5 Electric field between two opposite charged plates
2 VII-6 Equipotential surfaces around like & unlike charges
2 VII-7 Equipotential line: point charge

2 VII-8 Electric potential energy due to a point charge

2 VII-9 Gaussian surfaces around point charges

VIl CAPACITOR

Basics

2 VIII-1 Leyden jar: storing electric charge 7-3) s
Advanced

2 VIII-2 Capacitor made from two parallel plates
2 VIII-3 Dielectric in a capacitor

2 VIII-4 Capacitors connected in parallel

2 VII-5 Capacitors connected in series

2 VII-6 RC series circuits with I-t and V-t graphs

IX MAGNETIC FIELD

Basics

2 IX-1 Fields around a magnet (r8-1) a

2 IX-2 There's a magnetic field around the earth (18-2) =
Advanced

2 IX-3 « Elementary magnets .

2 IX-4 Plus: Magnetic field of the earth

IX-5 « Magnetism and navigation

X-6 Magnetic flux

X-7 Direction of magnetic dipole moment of current loop

ELECTROMAGNETISM
SICS
X-1 Speakers: a musical application of electromagnetism 2 (. 8-1) =
X-2 Electromagnet: magnetism from electricity 1 (83) s
dvanced
X-3 Magnetic field lines around a current-carrying wire
X-4 Right-hand rule - direction magnetic field due to current
X-5 Charged particle moving in a magnetic field

2
2
2
X
B

Q

S

2
2
A
2
2
2

X1 LORENTZ FORCE

Basics

2 XI-1 Electromotors, how do they work? (. 8-2) ns

2 XI-2 Faraday's first electromotor (. &-3)

Advanced

XI-3 * Mass spectrometer

XI-4  Force on a current-carrying wire in a magnetic field

XI-5 Right-hand rule - direction of the magnetic force on a current
XI-6 Torque on rectangular current loop in magnetic field

XI-7  D'Arsonval-Weston galvanometer

XI-8 Circular path of a charged particle in a magnetic field

XI-9  Ampeére’s law

XI-10 Ampere’s law example: field due to a long straight wire

XI-11 Ampére’s law example: field due to a solenoid

XI-12 Magnetic flux

XI-13 DC generator

XI-14 Mechanical energy is needed to rotate a closed loop in a magnetic field

RRNRONNONNNNNNNNN

X1l ELECTROMAGNETIC INDUCTION

Basics

2 XlI-1 Generators: how do they work? (r18-4) =

2 XlI-2 Electromagnetism and electromagnetic induction: a useful couple (s 85) »
2 XiI-3 Applications: sound and disk (: 8-4) s

Advanced

2 Xil-4 Induced current: motion of magnet in wire loop

2 XII-5 Fast-changing field AC generator

2 XI-6 Field due to a dipole

2 XlI-7 Electromagnetic wave

b. Advanced 258 transparencies for the higher forms. If coded with a dot (e) this is one of the 87 DK based transparencies, which can also be used for the lower forms.
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File 3 81 sheets: Basics Physics, 32 sheets to teach students aged 11 - 16 years + Advanced, 49 sheets for ages 15 +
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Visual

Transparencies To Educate

pasicser Mechanics

I VELOCITY

Basics

3 |-1 Speeds of the world: from slow to fast (v 9-1) s
3 1-2 Measuring distance (9-2) =

3 |-3 Measuring time (19-3) s

Advanced

3 -4 Range of a projectile

3 I-5 Airbag and seat belt

Il ACCELERATION

Basics

3 1I-1 Acceleration: changing velocity (r9-4) =
Advanced

3 II-2 « Measuring free fall ;

3 1I-3 Mass, force, acceleration

Il KINEMATIC DIAGRAMS

Basics

3 1II-1 Moving with constant velocity (r9-5) s

3 1II-2 Moving with constant acceleration (9-2) u

3 1II-3 Stroboscopic photograph: jumping . 9-1) =
Advanced

3 lIl-4 Displacement in starting and breaking

3 1II-5 Displacement with initial velocity

3 1II-6 Constant velocity in a displacement-time curve
3 -7 Acceleration is slope of velocity-time curve

3 1II-8 Changing velocity in a displacement-time curve

IV FORCES

Basics

3 V-1 Allkinds of forces (v 10-1)

3 IV-2 Friction: a nuisance, but we need it (+ 10-2)
3 IV-3 Friction between surfaces ( 10-1) s

3 IV-4 Skydiving: trusting on friction (10-2) w
Advanced

3 IV-5 Apple and feather dropped on earth and moon

3 IV-6 Sketch of Joule's apparatus

V ADDING FORCES

Basics

3 V-1 Adding forces: vectors and the resultant (v 10-3)a:
3 V-2 The trick of building bridges v 10-4) us
3 V-3 Forces on a sailing ship (:10-3) s»
Advanced

3 V-4 Vector translation

3 V-5 Addition of three vectors

3 V-6 Subtraction of vectors

3 V-7 Vector components

3 V-8 Adding vectors by components

3 V-9 Vector addition

VI NEWTON'’S LAWS

Basics

3 VI-1 Newton's first law: inertia (. 11-1) s

3 VI-2 Newton’s second law: acceleration ( 11-2) i

3 VI-3 Newton’s third law: action and reaction ¢ 11-3) s

Advanced

VI-4 « Jumping frog illustrates Newton's laws
VI-5 Law of inertia

VI-6 Forces on airplane

VI-7 Forces on boat

VI-8 Forces on train

VI-9 Forces on balloon

VI-10 Action and reaction

wWwwwwww

a. Basics 192 transparencies for the lower forms.

VIl FORCES ON A SLOPE

Basics

3 VII-1 Force balance on a slope (1 10-3) s

Advanced

3 VII-2 Atwood’s machine problem

3 VII-3 Block on inclined plane with up-plane force
3 VII-4 Motion with friction of sled on hill

3 VII-5 Free-Body diagrams

3 VII-6 Acceleration on an inclined plane

3 VII-7 Normal force is perpendicular to contact surface

VIIl COLLISIONS

Basics

3 VIII-1 Elastic and inelastic collisions - bullet and ball  11-4) &
3 VIII-2 Colliding cars: reducing the impact (v 11-1) n»

Advanced

3 VII-3 Conservation laws

3 V-4 A perfectly inelastic collision of two cars

3 VII-5 Elastic collision in two dimensions

IX CIRCULAR MOVEMENT

Basics

3 IX-1 Forces on hammer throwing - centripetal force (. 11-5)
Advanced

[X-2 « Forces in circular motion .

IX-3 Centripetal acceleration in circular motion

IX-4 Uniform circular motion

IX-5 Big wheel on the fair

IX-6 Kepler's laws of planetary motion

IX-7 Motorcycle

wwwwww

X TORQUE

Basics

3 X-1 Three types of levers (. 12-1) »

3 X-2 The art of balancing . 12-2)s»
X-3 Torque, force and axis (v 11-1) s
X-4 Centre of gravity (v 11-2)u

X-5 Three types of balance (. 12-3)s
anced

d
-6 Wedge and screw

<

7 Levers

8 Seesaw

X-9  Angular acceleration

X-10 Torque: definition

X-11 Direction of the torque vector
X-1

X-1

X
X
X

3
3
3
A
3
3
3
3
3
3
3 X-12 Torque causes change in angular momentum

3 X-13 Angular momentum of rotating wheel

Xl PULLEYS

Basics

3 XI-1 If you are not strong you must use ... a pulley (v 11-3)s»
3 XI-2 Single pulleys ( 12-4) =

Advanced

3 XI-3 Pulleys

X1l PRESSURE

Basics

3 XII-1 Pressure: spreading or concentrating force (v 12-1) s

3 Xll-2 Water pressure (. 12-4) s

3 XII-3 Locks: using water pressure differences (12-2) »

3 XII-4 Qil extraction: ancient energy at high pressure (12-3) us
Advanced

3 XII-5 Hydraulic lift

b. Advanced 258 transparencies for the higher forms. If coded with a dot (e) this is one of the 87 DK based transparencies, which can also be used for the lower forms.
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File 4 70 sheets: Basics Physics, 32 sheets to teach students aged 11 - 16 years + Advanced, 38 sheets for ages 15 +

Visual

Transparencies To Educate

4 (&awed Light - optics

I LIGHT RAYS: SHADOW AND REFLECTION

Basics

4 1-1 Shadows: where light can't go ¢ 13-1)s
4 1-2 Solar and lunar eclipses (1 13-2) s

4 1-3 Law of reflection (r13-3)su

4 -4 Seeing around the corner (i 13-4)us
Advanced

4 1-5 » Speed of light

4 1-6 Reflection of light from a plain mirror
4 |-7 Huygens' waves

Il MIRRORS

Basics

4 1I-1 Three types of mirror (. 13-1)a

4 1I-2 Magic mirrors ( 13-4)u

4 1I-3 Use of spherical mirrors ( 13-3)ss

4 11-4 Parallel light on spherical mirrors . 13-4)u
Advanced

4 1I-5 + Mirages and looming

4 11-6 Ray tracing for spherical mirrors

Il REFRACTION
Basics
4 1II-1 Refraction, how to catch a fish (r 14-2) &

4 1II-2 Bending of light and total internal reflection (. 14-1)x;

Advanced

4 I3 « Total internal refraction

4 lIl-4 Refraction of light at a boundary: Snell's law
4 1II-5 Refraction of Huygens' waves

IV LENSES

Basics

4 V-1 Diverging and converging light rays « 14-2) «s
Advanced

4 V-2 Converging lens: parallel light

4 V-3 Diverging lens: parallel light

4 V-4 Ray of light incident: transparent slab - centre lens

V IMAGE CONSTRUCTION AND CALCULATION
Basics

4 V-1 Constructing images - positive lens ( 14-3)us

4 V-2 Constructing images - negative lens (i 14-4
Advanced

4 V-3 Ray-tracing for lenses

4 V-4 Geometry for derivation lens equation

4 V-5 Ray-tracing

VI OPTICAL INSTRUMENTS: REAL IMAGE
Basics

4 VI-1 Simple camera (1 14-3)s

4 VI-2 Single lens reflex camera, SLR . 15-1)a
4 VI-3 Film: an optical illusion (v 14-4) e

Advanced

4 VI-4 « Overhead projector o

VIl OPTICAL INSTRUMENTS: VIRTUAL IMAGE

Basics

4 VI-1 Magnifying glass: seeing close up (v 14-1)s

4 VII-2 Magnifying glass: how small objects become large . 15-2) uss

a. Basics 192 transparencies for the lower forms.

4 VII-3 Microscope: seeing the unvisible 4 15-3)sx
4 VII-4 Binoculars: seeing faraway (. 15-4)us
Advanced

4 VII-5 « Reflection in binoculars

4 VII-6 Magnifying lens

4 VII-7 Ray diagram for compound microscope

Vil VISIBLE SPECTRUM

Basics

4 VIII-1 Rainbows and prisms: making the spectrum visible (r 15-1)s1

4 VIII-2 Splitting and combining colours (. 16-1) u:
Advanced

4 VIII-3 « Transmission and absorption of light .
4 VIIIl-4 « Spectograph .

IX COLOURS

Basics

4 I1X-1 Seeing in coloured light (v 15-2) i
4 1X-2 1 Cyan(v15»3)m

4 IX-3 2 Magenta (v 15-4)us

4 1X-4 3 Ye”OW (v 15-5) 30

4 1X-5 Additive and subtractive colour blending  16-2) s
Advanced

4 1X-6 < Electric light has its own colours

4 1X-7 « Colour mixing :

4 1X-8 « Colour printing s

4 1X-9 « Pantone standard - colour substraction .

X HUMAN EYE

Basics

4 X-1 When your eyes need help ( 1632
4 X-2 Colour blindness (r 16-3) s

Advanced

4 X-3 Human eye cross-section

4 X-4 Normal, near-sighted and far-sighted

X1 ELECTROMAGNETIC SPECTRUM

Basics

4 XI-1 The big family of electromagnetic waves (v 16-1)
4 XI-2 Lasers: powerful and bright ¢ 16-2)

Advanced

4 XI-3 « Entire electromagnetic spectrum

4 Xl-4 « Law of Wien .

4 XI-5 Electromagnetic spectrum I

4 XI-6 Stimulated emission in a laser

XIl INTERFERENCE

Basics

4 XII-1 Blowing bubbles: interference between light waves (i 16-4) s

Advanced

4 XII-2 « Polarization: birefringence - filters

4 XII-3 « Polarization: LCD - wire grid filter

4 XlI-4 e Interference of circular waves overlayer 1 0
4 XII-5 e Interference of circular waves overlayer 2 o
4 XlI-6 Interference of waves from two sources
4 XlI-7 Young's double split experiment

4 XII-8 Single slit diffraction pattern geometry
4 XII-9 Intensity of double split pattern

b. Advanced 258 transparencies for the higher forms. If coded with a dot () this is one of the 87 DK based transparencies, which can also be used for the lower forms.
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VISUAL PHYSICS

File 5 70 sheets: Basics Physics, 32 sheets to teach students aged 11 - 16 years + Advanced, 38 sheets for ages 15 +

aaances  Matter - nuclear physics

0 The set up of a TTE transparency

I STATES OF MATTER

Basics

5 I-1 Solid, liquid, gas (v 17-1) s

5 -2 Water in the kitchen (17-1)s

5 |-3 Distillation: evaporating and condensating ( 17-2) s
Advanced

5 |-4 « From solid to liquid to gas .

5 |-5 ¢ The three states of matter o

5 -6 Change of phase of water

Il ADHESION AND COHESION

Basics

5 Il-1 Pushing away and pulling together ( 17-2)=
5 Il-2 Walking on water ( 17-3) s

Advanced

5 1I-3 ¢ Adhesion - cohesion - meniscus .

5 -4 « Adhesion and cohesion in wine

111 DENSITY

Basics

5 -1 Floating liquids (. 17-3)x

5 Ill-2 Density: comparing materials (v 17-4) »:
5 -3 On floating and flying (r 17-5) s

5 -4 Balloons and zeppelins (i 17-4)su
Advanced

5 -5 « Floating and sinking -

IV AIR PRESSURE

Basics

5 IV-1 Burning a candle (v 18-1)

5 IV-2 Air pressure is huge (1 18-2) u:

5 IV-3 Inside a gas: fast-moving molecules « 18-1) »
Advanced

5 IV-4  Air pressure: Vacuum cleaner, Hovercraft .
5 IV-5 Magdeburg 1654

5 V-6 Maxwell-Boltzmann distribution

V GAS LAWS

Basics

5 V-1 Boyle's law: restricting volume by pressure (i 18-2) s
Advanced

5 V-2 Boyle's law: volume of a gas in relation to pressure

5 V-3 Gay-Lussac’s law: volume of a gas in relation to temperature

5 V-4 Carnot engine: converting heat into work
5 V-5 Indicator diagram for a steam engine

VI ATMOSPHERE

Basics

5 VI-1 Air pressure differs . 183)a

5 VI-2 Airrises and gliders use it (v 18-3)s

5 VI-3 Clouds occur (: 18-4)u

5 VI-4 Wind speed: Beaufort's scale (v 18-4) «
Advanced

5 VI-5 ¢ Atmosphere - a cross-section .

5 VI-6 Pressure and altitude

a. Basics 192 transparencies for the lower forms.

b. Advanced 258 transparencies for the higher forms. If coded with a dot () this is one of the 87 DK based transparencies, which can also be used for the lower forms.

VIl MEASURING TECHNIQUES
Basics
5 VII-1 Measuring weight and mass (r 19-1) uss
5 VII-2 Measuring volume and upthrust (v 19-2) o
5 VII-3 Converting units of volume ( 19-3) s
5 VII-4 Measuring density ( 20-4)s
5 VII-5 Gas burners (v 19-4) s
Advanced
5 VII-6 « Estimating exercises .
5 VII-7 International Units SI
5 VII-8 Conic sections
see also: 1 VII-6 Conversions metric - imperial

Vill DISCOVERING MATTER

Basics

5 VIII-1 Discovering radio-activity  19-2)s
Advanced

5 VIII-2 « Discovering matter until 1850 .

5 VIII-3 « Discovering matter since 1850 .

5 VIII-4 « History of models for matter 1

5 VIII-5 « Discovery of electron and nucleus -
5 VIII-6 Millikan's oil drop experiment (xxvii-2)

IX RADIOACTIVITY

Basics

5 IX-1 Alpha, beta and gamma radiation (. 19-1)»
5 IX-2 Medical applications of radioactivity  20-2) »
5 IX-3 Carbon dating method (1 19-3) s

Advanced

5 IX-4 « Radioactive decay .

X SUBATOMIC PARTICLES

Basics

5 X-1 From drip to quark, a dive into the atom (: 20-1) &
Advanced

5 X-2 ¢ Quarks and Hadrons

5 X-3 ¢ Big accelerator

5 X-4 « Elementary particles, strange particles »

5 X-5 The Geiger and Marsden experiment

5 X-6 Particle detection in a cloud and bubble chamber 1
5 X-7 Particle detection in a cloud and bubble chamber 2

X1 APPLICATION OF IONISING RADIATION
Basics

5 XI-1 Medical applications of X-rays (. 19-4)ux

5 XI-2 X-rays at the airport (r20-3»

Advanced

5 XI-3  View in the human body: NMR .

5 XI-4 « View in the human body: PET-scan .

5 XI-5 Contribution of various radiation sources
5 XI-6 Bragg scattering of X-rays from a crystal

X1l NUCLEAR ENERGY
Basics ) )
5 XlI-1 E=mc?2 - discovering nuclear energy (r 20-1)«

5 XiI-2 Nuclear reactions: mankind'’s blessing or curse? (20-2) «

5 XII-3 Nuclear power station (. 20-3)s
Advanced

5 Xl-4 Chain reaction

5 XII-5 Fission power plant

5 XIl-6 Sun energy, fusion
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6 Basics c2

awvancea Electronics - Universe

I POWERS OF TEN

Basics

6 I-1 With giant steps to the end of space (v 22-1)«
6 1-2 To the tiniest in the microcosmos (. 21-1) ux
Advanced

6 1-3 ¢ Universe linked with elementary particles :
6 I-4 Relative size

6 I-5 ¢ Powers of ten in symbols and numbers o

I COMMUNICATION TECHNIQUES

Basics

6 1I-1 Modern navigation techniques ( 21-1) i

6 II-2 Global communication: radio and television (121-2) &

6 II-3 Telephone: how distance speech shrunk the world . 21-2) »
6 II-4 World Wide Web: the world one village? (r21-3)

Advanced

6 1I-5 « Communication technology in society

6 II-6 ¢ Telephones: from morse to videophone

6 1I-7 « TV: electromagnetic waves become colours

11l MICRO ELECTRONICS

Basics

6 Ill-1 Calculators: complex calculations at the touch of a key (r21-4) s

6 Ill-2 Computer components - input and output devices (i 21-4) us
6 -3 Opto-electronics (:21-3) s

Advanced

6 Ill-4 ¢ Transistor and LDR .

6 IlI-5 ¢ Semi-conductors: diode and LED .

6 III-6 « Chips and memory ,

6 IIl-7 « Adder s

6 1I-8 « Using chips .

IV RELATIVITY

Basics

6 V-1 Foucault's pendulum  (22-3) ns

Advanced

6 IV-2 Range of applicability of Newton's laws
6 IV-3 Events simultaneous or not?

6 IV-4 Time dilatation derivation

6 IV-5 Mass and energy in special relativity

6 IV-6 Length contraction derivation

V QUANTUM PHYSICS

Basics

6 V-1 Light: particles or waves? (21-5) «

Advanced

6 V-2 Electron orbits in Bohr's model of hydrogen
-3 De Broglie's waves: atomic electron waves
-4 Photoelectric effect apparatus

-5 Diffraction pattern from single particle events
-6 Uncertainty principle

-7 Compton scattering of an X-ray photon

-8 Quantum mechanical tunnelling

A OYOYOYOY OO
LK<

VI SATELLITES

Basics

6 VI-1 Weightless in a satellite (22-2)

6 VI-2 Gravity: enabling satellites (r22-3) u

VI-3 Satellites for communication and navigation (1 22-4) s
VI-4 The space shuttle: recycling rocket ( 22-4) s

[e)Ne))
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Advanced
6 VI-5 « High and low satellite orbits .
6 VI-6 Men in space

VIl SUN, MOON AND EARTH

Basics

6 VII-1 Earth, the blue planet (r23-3) u

6 VII-2 Midsummer night in polar regions (23-2) =
6 VII-3 The moon: the earth’s first satellite (v 23-4) s
6 VII-4 Tidal waves caused by gravity (. 22-2) us

6 VII-5 The sun, our nearest star (v 23-1) s«

Advanced

6 VII-6 e Birth of the Earth .

6 VII-7 Eclipse of sun and moon

VIIl THE SOLAR SYSTEM

Basics

6 VIII-1 17" Century planetarium (. 22-1) s

6 VIII-2 Comets: reqular visitors (v 24-2)

6 VIII-3 Surface of the moon (r24-3) s

Advanced

6 V-4 « Travelling through the solar system: cosmic snooker
6 VII-5 Solar system

6 VII-6 Gravitational potential energy far away from earth

6 VIII-7 Potential energy - distance from the earth’s centre

IX THE STARS

Basics

6 IX-1 Starry sky - northern hemisphere and Zodiac signs ( 24-4) »
6 IX-2 Starry sky - southern hemisphere and star watching (: 24-4) s
6 IX-3 The Sun in our Milky Way ( 23-1) =

Advanced

6 IX-4 « Lifecycle of stars .

6 IX-5 Supernova of 1752

6 IX-6 Spiral Galaxy, Milky Way and Jupiter

X ORIGIN OF THE UNIVERSE

Basics

6 X-1 From Big Bang to homo sapiens (r 24-1) s
6 X-2 The expanding universe (23-2) «

Advanced

6 X-3 « Big Bang, elements and evolution of life
6 X-4 « Big Bang, via particles to a cold death

6 X-5 ¢ Scientific speculations and beyond: the future of the universe

6 X-6 « Doppler effect and the expanding universe - Red Shift
Xl ASTROPHYSICS

Basics

6 XI-1 Dying stars: creating white dwarfs, neutron stars or black holes ( 23-3) s

Advanced
6 XI-2 « Einstein’s gravity, cosmic lenses and space-time
6 XI-3 « Black holes and spaghettification 1

X1l DISCOVERING EARTH AND UNIVERSE

Basics

6 XlI-1 Discovering Earth and Universe up to1850 (i24-1) s
6 Xll-2 Discovering Earth and Universe 1850 — now (i24-2) =
6 XII-3 Star watching in ancient times (24-3) =

Advanced

6 Xll-4 « Famous scientists: portrait gallery .

6 XII-5 « Galileo's telescope - paralax

b. Advanced 258 transparencies for the higher forms. If coded with a dot (e) this is one of the 87 DK based transparencies, which can also be used for the lower forms.



