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Light - Reflection & Refraction

Speed of Light:

Light travels fastest in vacuum. As light passes
through the material, the speed decreases
slightly depending on the type or density of the
materiat. ’

If the speed of light in a vacuum is denoted as
‘1’, the speed is reduced to ‘1 / n’ as the light
passes through an object. The value of n is
called the refractive index of the object. (Prism)

Reflection & Refraction of Rays

= How light bends at the interface between *
two media with different indices of
refraction? What determines the angle?
How the speed and wavelength of light
changes in different media?
What is the effect of changing
wavelength on the angle of refraction?

= How a prism creates a rainbow? *

reflected ray

In the 17tk centur that light was a partic[e and Hu
contended th: much like th uﬁnd nw
Two centuri

Modern phy

optic 0
uniform medivm the

Mavowell showed that

Season Simulator
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Light and Light Reflection & Refraction

DOUKAS
SCHOOL

Subject: Physics

Title: Light and Light Reflection & Refraction
Ages: 14-16
Description

The main purpose of the infographic is to introduce the concept of light and light reflection. To provide
students with visually represented information such as speed of light, means in which it travels and the effect
on its speed depending on its density, what we call refractive index of an object, as well as reflection, and
refraction of rays of light and the main source of light for earth, the sun.

Objectives

Following the students’ engagement with the topics presented in the Infographic, they should be able to:

name the speed of light in vacuum,

understand the size value of the speed and identify it as the maximum speed in the world we live,
understand the effect on the speed of light depending on the object it passes through,
comprehend the refractive index and how it describes the effect of the object to the light’s speed,
know and understand what reflection and refraction is,

understand the importance of sunlight relating to earth.

oUpWNE

Activities

With the proposed approach and existing resources in the infographic, a wide variety of activities and
experiments can be performed within the class such as:

estimate the time the sunlight takes to reach earth,

use a bottle of water to present the refraction phenomenon,

use a mirror to present the reflection phenomenon,

use a spere and a light source to demonstrate the sun and earth system, the seasons, and why we have
day and night,

e estimate the speed of light when passing through different objects using their refractive index.

Curators

Thomas Economou, Spyros Mondelos

Thomas Economou - Spyros Mondelos
(ages 14+ EN)

This publication reflects the views only of
the author, and the Commission cannot be

Co-funded by the
o Erz Programme
made of the information contained herein.  ©f the European Union

held responsible for any use which may be




Subject: PHYSICS
Title: LAW OF UNIVERSAL ATTRACTION
Age: 14-15

The law of universal attraction

It keeps the Moon in DESCRIPTION

orbit around the Earth The infographic created by Mrs Anca Cepoiu (teacher) and Mihai Cepoiu (student) is a graphic represen-
tation of the Physics topic referring to Isaac Newton’s law of universal attraction, according to which every object
attracts every other object in the universe with a force which is directly proportional to the product of their masses
and inversely proportional to the square of the distance between their centres.

How does gl'aVity work? ! l" It has been created using the concept of informational infographic type in CANVA creation programme. It

N | contains ready-made templates and images combined with text, in order to explain the theoretical notions.
(o
% It determines the fall 1 [;&
of all objects on Earth

LEARNING OBJECTIVES:

- to present information illustrated in a way that fosters an efficient understanding of the topic

Between any two objects, having the masses m1 and m2

and considered point-like in relation to distances between . . . . o .
them, located at a distance r from each other, a gravitational : > - to make students get familiar with the notion of universal gravitation and its implications

- to clearly and attractively communicate a theoretical concept related to Physics

force of attraction F =(km1m2)/r*2 is exerted > 4 that affect the earth

LR REFERENCES (BIBLIOGRAPHY/ WEBOGRAPHY)
It maintains the atmosphere

around the Earth - Crocnan Daniel Ovidiu — Fizica, Manual pentru cls a IX-a, Edit. SIGMA, 2004
- pinterest

- google images

It pulls you
back when
going uphill

It keeps all the
planets in their orbit
around the Sun

The engines of spaceships
It holds you on Earth must be powerful

to defeat gravity

This publication reflects the views only of the author and the Co-funded by the
Commission cannot be held responsible for any use which may Erasmus+ Programme

be made of the information contained herein. of the European Union
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of liquid it

d on the

* It acts in every direction.

* It doesn't def

What is Pascal's principle about?

Applications: hydraulic press

Fb

Fa

Pb-

R

Aa Ap

Pressure applied to an enclosed fluid is

transmitted undiminished to every
portion of the fluid and the walls of the

container

= MORE INFO

EsE
: ESfSiterraneo
= CARTAGENA

Subject:  Physics
Title: Forces in liquids
Ages: 14-15

Description

Hydrostatics is a branch of Physics that studies the behavior of liquids at rest. In this
infographic, the forces that exist inside a liquid are graphically described to facilitate the
learning of the following contents:

e Characteristics of the pressure inside a fluid.

e Expression of the Fundamental Principle of Hydrostatics from the definition of pressure.

e Practical applications of Pascal's Principle using as a way of illustrating how a hydraulic
press works.

e Study of the buoyancy of different objects inside a liquid using the concept of buoyant
force.

Learning objectives

e To teach students the characteristics of the pressure inside a liquid.

e To know how to interpret phenomena in which the relationship between pressure and
depth within a liquid is revealed.

e To know how the characteristics of fluids have been used in the development of useful
technologies for our society.

e To use the concept of buoyant force to predict the buoyancy of objects in a liquid based
on their density.

Co-funded by w
Eraumvas Programra
of tha Evrmgsan Unien

This publication reflects the views only of the author, and the European Commission cannot be held responsible for any use which may be made of the information contained herein.
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- Erasmus+

Subject: Physics

Title: Surface tension
Ages: 16

formula: o

Description

The cohesive forces between liquid molecules are responsible for the phenomenon known as surface tension. The
molecules at the surface do not have other like molecules on all sides of them and consequently they cohere more
strongly to those directly associated with them on the surface. This forms a surface “film” which makes it more diffi-
cult to move an object through the surface than to move it when it is completely submersed.

o S

Type of infographic/ Implementation

This infographic describes the surface tension. Since it refers to something that is most easily understood through
visualization, it contains graphic elements such as images that make it easier to understand the appearance of sur-
face tension. By combining the graphic elements and the textual explanation, our student Stefan Atanasovski creat-
ed this infographic using the Adobe Photoshop program.

The objectives of this infographic are:

» to give data on the occurrence of surface tension

» to educate students in order to more easily understand this phenomenon
»> to encourage students’ visualization, creativity and independent thinking
>

to raise awareness for STEAM education

Curators
Mentor: Dragana Techeva
Students: Stefan Atanasovski

LLLLER S A A LA AR AL

Co-funded by the
Erasmus+ Programme
Y of the European Union
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Unit of Measure

Units of Measurement are reference values that are used as sample quantities to measure physical
quantities. Each of them has its own physical definition and it is used as a reference unit to assign a
numerical measurement value for the relative quantity.

Fundamental system of units (SI)

Length indicates one of the
dimensions of an object, that is
its extension in space.

Unit of length

Time is defined as the distance
between events calculated in
space-tlmeconrdlnales.

Unit of time.

Temperature is a fundamental
macroscopic quantity. The unit
of measurement K represents
the lowest temperature that can
be reached in nature.

Temperature unit

This publication
responsible fi

Phisical
dimension

Length

Ampere

Kelvin degree

Light

intensity Candle

The quantity of substance, also
known as the chemical quantity,
indicates a set of elementary
entities whose unit of measure-
ment is the mole.

Crsantity unit

n cannot be held
mation contained therein.

Mass is a physical quantity of
material bodies that determines
their dynamic behavior when
they are subject to the influence
of external forces.

a
T
Unit of mass

Electric current is an ordered
motion of electrical charges ina
conductor.

Unit of electric current

The light intensity indicates the
amount of light emitted in the
unit of time (1 sec.) from a source,
The unit of measurement in the
international system is the candle

(o

]
Unit of light intensity

Co-funded by the
Erasmus+ Programme
of the Eurapean Union

Co-funded by the
Erasmus+ Programme
of the European Union

Description

Units of Measurement are reference values that are used as sample quantities to measure physical
quantities. Each of them has its own physical definition and it is used as a reference unit to assign a numerical
measurement value for the relative quantity.

The main purpose of the infographic is the representation of a functional organization of images enclosed in
colored tiles in reference to the symbol of each of the units. A graphic symbol appears in each colored box
that visually illustrates the 7 units of measurement.

The fundamental system of units are as follows:

Physical dir ion Unit of measure Symbol
Length meter m
Mass Kilogram Kg
Time Second S
Electric Current Ampere A
Temperature Kelvin degree K
Light Intensity Candle cd
Amount of substance mole Mol

The scheme of the units of measure is placed in the center of the infographic, lines of the same color have
been drawn in relation to the type of units of measure that create the boxes with their descriptions. Colour
is very important for the communication of the subject.

Each topic shows a graphic symbol on a white background, while the layout has a blue background.

LEARNING OBJECTIVES:

- To present the information illustrated in an easy way to facilitate an easy and effective understanding of
the topic - To communicate in a clear and graphically interesting way a theoretical concept related to Physics
- To make students get familiar with the notion of the Seven Unit of measure belonging to the International
System (Sl).

ACTIVITIES

The layout design resulted from a graphical phase drawn with the pencils, then the Illustrator Vector Graphics
Software was used to create the symbols referring to the Units of Measure.
Curators: Concetta Leone — Caterina Morano Student: Miluna Macri

This publication reflects the views only of the author, and Commission cannot be held responsible for any use which may
be made of the information contained therein.
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The story and the STEAM behind my bike

e riding a bicycle. To keep your balance, you must ke 1g.” Albert Einstein

how do bike
mechanisms work?

how to calculate
wheel speed? M

how to calculate the

covered power used by a bike?

with rust

how does a bike
accelerate? (@)

Always wear a helmet.

The story and the STEAM behind my bike

DOUKAS
}SCHOOL

rust
removed

painting the

why is proper ‘

cycling posture
criticalto ()

performance? ‘

what is the effect of
aerodynamics on

Check thatthe tires are fully

inflated, the pedals are stable,

the steering wheel and
brakes are working.
Whenyou hold the bike
uprighton one wheel and
tumn the other wheel, there
shouild be no oscillations.

Subject: Physics

Title: The story and the STEAM behind my bike
Ages: 14-16
Description

This infographic has as starting point the restoration of a 45-year-old rusty bicycle by a teenager,
who decides to study the features and functions of the most familiar vehicle to children. Through this
journey we can all become fully aware that:

= Bicycles are physics in action.

= We can study all three of Newton’s Laws of motion.

= Basic applications of engineering are applied to the simple mechanisms of the bicycle.
= Many conditions are required for the safe operation of a bicycle.

= Children are motivated into solving bicycle-related problems

= Safe driving skills and knowledge of the rules of the road are essential.
= Design, ergonomics, posture, aerodynamics and skill are some of the important components of
>;//, cycling (covering every aspect of STEAM).

) =
bike frame cycling? {; [Survey & Quiz]
'\(

futuristic aero ‘

The Newton’s three laws acting on bicycles are:

ﬁ\‘!' ,‘# road bikes? @

the result - = Newton’s first law: an object at rest remains at rest, or if in motion, remains in motion at a constant

— velocity unless acted on by a net external force.

= Newton’s second law: how much an object will accelerate (a) for a given net force? F=a.m (ZF: sum
| of the forces, m: mass of the object)

frame divides rider’s weight : ] ‘ "z » evers make = Newton’s third law: if an object A exerts a force on object B, then object B must exert a force of equal

between front and back wheels _ s - - ® magnitude and opposite direction back on object A.

large wheels multiply )

| pedalling speed — The basic mechanisms of the bicycle that are presented are: front & back wheels, pedal levers,

- ) ‘ - ‘ handlebar, brake pads, brake levers, brake caliper, speed, cassette, gears, chain, freewheel, crank, hubs
gears linked by chain 7 : ‘ > . Jn (axes).
increase speed or

st law: an obJect at rest remains at rest,
: how much an obj

3rd law: if an object A exerts a force on o
opposite direction back on object A

Konstantinos Kotsanis

(created by student 15-year-old, for ages 15+ EN)
This publication reflects the views only of
the author, and the Commission cannot be
held responsible for any use which may be
made of the information contained herein.  Kukubulat e et i

15

Activities
The infographic suggests the following activities (with corresponding links):

= How bicycle and bike mechanisms work and on what principles are they based?
= In how many different ways can the speed of the bicycle be calculated?

= How does a bike accelerate?

= How do Newton’s 3 laws of motion impact cycling?

= How to calculate the power used by a bicycle

= Why is proper cycling posture critical to performance?

= Which muscles are used when riding a bike?

=  What is the effect of aerodynamics and drag on cycling performance?

= 5 futuristic aero road bikes!

16



THE UNIFORM STRAIGHT MOTION

MOTION IN WHICH A BODY MOVES IN SPACE

ALONG A STRAIGHT LINE WITH CONSTANT SPEED OVER TIME.
THE POSITION OCCUPIED BY A BODY AT A CERTAIN MOMENT,
IS ITS DISTANCE FROM THE ORIGIN. V =Speed
SPACE=V-T  SPEED=8/T TIME=S/N ;o 1o®

Co-funded by the
Erasmus+ Programme

This publication reflects the views only of the auther, and Commission cannat be held responsible @
of the European Union

for any use which may be made of the information contained tharein

17

. = Co-funded by the
Erasmus+ Programme
of the European Union

DESCRIPTION

In Physics, Straight motion is a type of motion in which the body (approximated by a material point) can move
exclusively along a line: an intuitive example is that of a car traveling along a straight road. A motion whose
direction constantly coincides with the line on which the body moves.

A body moves in Uniform Straight Motion if its speed is constant and it travels equal spaces in equal times
on a straight traiectory.

This layout is represented as a page of comics, the protagonist is the little man who moves from the armchair
to the TV and viceversa, he walking on the same trajectory and walking through the space with constant
speed, illustrates in a funny way the uniform straight motion.

At each instant, the position of the point P (the little man) can thus be represented by a displacement vector
having:

- Direction coinciding whit the straight line of motion;

- Direction in the direction of the movement of P;

- Intensity, o module, equal to the distance of P itself from the origin of reference system.
The formulas representing the uniform straight motion are:

S=VxT S = path Space V = Velocity (speed) T="Time
Inverse formulas:  V=5/T T=5/V

LEARNING OBJECTIVES:
To present the topic in question, the students illustrated a short story, without words, where the uniform
straight motion is evident from the sequence of images.

ACTIVITIES
The layout design resulted from a graphical phase drawn with the pencils, then the Illustrator Vector Graphics
Software was used to create the symbols referring to the Uniform Straight Motion,

Curators: Concetta Leone — Caterina Morano — Agnese Larosa Students: Annamaria Brizzi — Francesca Fumante

This publication reflects the views only of the author, and Commission cannot be held responsible for any use which may
be made of the information contained therein.

This publication reflects the views only of the author, and Commission cannot be held responsible for any use which may
be made of the information contained therein.
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ELECTRICAL RESISTANCE

Resistance is an electrical quantity that measures how the device or material reduces the electric current flow through it.
The resistance is measured in units of ohms.

temperature,
other than what is specified in aresistance
table is as follows:

R=Ro(1+0T)

and the Commission cannot be held responsible for any use
‘which may be made of the information contained herein.

- Erasmus+

Subject: Physics

Title: Electrical resistance
Ages: 17
Description

Resistance is a measure of the opposition to current flow in an electrical circuit. Resistance is measured in ohms, sym-
bolized by the Greek letter omega (Q). Ohms are named after Georg Simon Ohm (1784-1854), a German physicist who
studied the relationship between voltage, current and resistance. He is credited for formulating Ohm’s Law. Resistance
measurements are normally taken to indicate the condition of a component or a circuit. The higher the resistance, the
lower the current flow. All conductors give off some degree of heat, so overheating is an issue often associated with

resistance.

The lower the resistance, the higher the current flow. Possible causes: insulators damaged by moisture or overheating. To
understand the matter let us take examples of metallic substances. There are numbers of free electrons moving randomly
in the crystal structure of a metallic substance. When a voltage is applied across the resistance due to the electric field
the free electrons drift from lower potential point to higher potential point in the substance. During drifting motion, the free
electrons continually collide with atoms of the substance, and this phenomenon prevents the free motion of electrons and
causes resistance.

Type of infographic/ Implementation

The infographic describes a visual representation of information, data and facts about electrical resistance, as effective
tool for present data and explain complex issues in a way that can quickly lead to insight and better understanding.

Using the concept of data visualization, by combining elements of text and images, our student, Jovanov Filip, create an
infographic using graphic program PhotoScape X.

The objectives of this infographic are:
e to give a data-rich visualization for effective understanding of Resistance and its phenomena;
e to describe and explain the effect of temperature on the resistance of metal and thermistor;
e to perform calculations involving resistivity;
e to educate and inform students about importance of Electrical Resistance;
e to encourage independent thinking and improve students’ interest for science;

e to raise awareness for STEAM education.

Curators
Mentor: Dragana Techeva
Students: Jovanov Filip

20



Subject: PHYSICS
Title: THERMAL MACHINES
Age: 16-17

DESCRIPTION

The infographic created by Mr Daniel Marin and Mrs Emilia Dragomir (teachers) as well as Maria Butoi and
Robert Veselu (students) is a graphic representation of the Physics topic referring to Thermal Machines. The infogra-
phic has been designed in such a way as to facilitate the understanding of some physical phenomena, some technolo-
gical processes, the operation and use of some products of the technique encountered in everyday life

It has been created using the concept of informational infographic type in the PHOTOSHOP creation program-
me and in PAINT. It contains ready-made templates and images combined with text, in order to explain the theoretical
notions.

LEARNING OBJECTIVES
- to identify the component parts of thermal machines and explain their specific operation
- to describe the main thermodynamic cycles - Otto, Diesel - on the basis of which the thermal machines work
- to clearly and attractively communicate a theoretical concept related to experimental

and theoretical scientific research applied in Physics

REFERENCES (BIBLIOGRAPHY/ WEBOGRAPHY)
- Mantea C-tin, Garabet M. — Fizica, Manual pentru cls a 10-a, Edit. liceALL2000
- pinterest

- google images

This publication reflects the views only of the
author and the Commission cannot be held
responsible for any use which may be made of
the information contained herein .

Co-funded by the
Erasmus+ Programme
of the European Union
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PHYS
INFOGRAFPHIC

Atomic Structure

"Throughout history atomic models have evolved thanks to the
advancement of Physics"

01 %5 a7

Atoms are considered indivisible and
indestructible particles.

Dismibvantages:
-50me years Later Thomson discovers the first
subatomic particle: the electron.

02 Fhomon(1904)

-Atoms are considered positively charged
spheres with embedded electrons.

Disadvantages:

-Some years Later Rutherlord performs an
experiment where it ks shown that the atom ks
MoSLly enypey space.

ubherford
0353

o
/ Atoms are mastly empty space, They
have a nucleus where we find the
pratans, and the electrons are spinning
around,

/ 2 Disadvantages:
/ \ ~According to the laws of
electromagnetism, when a charged
\ particle retates, It kses energy so the
. atom would collapse.

0 L Gokr-§ommefild
(1913-1916)

Atoms are made up of a nucleus where we find
[protons and neusrons. The lectrons are spinning
in orbits, so they do not lose energy.

L
R e

LA R R
T

Arpass are meade up of 4 nucleus where
protons and neutrons meet. The electrons ane
. . spinning arcund but their position cannot be
exactly, ly i
the probahility that they are in a certain
region.
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E CARTAGEMNA,

Subject:  Physics
Title: Atomic Structure
Ages: 16-17

Description

The first third of the 20th century was the time of greatest splendour in the development of the
structure of the atom. During this period, atoms went from being considered indivisible and
unalterable entities to elaborate structures formed by other smaller particles. To understand
the constitution of atoms and the processes that take place in them, it was necessary an
evolution in physics to formulate the different atomic theories.

This infographic graphically describes the evolution of the different models as a consequence
of the new knowledge in physics. It begins with the Dalton model until reaching the quantum
mechanical model, indicating in each case what were the disadvantages that they presented,
which eventually led to the formulation of a new model.

Learning objectives

e To compare the different atomic models proposed throughout history, indicating the
drawbacks that made their evolution necessary.

e Tounderstand the advancement of science as a result of the application of the scientific
method.

e To show the importance of the atomic structure to understand the properties of matter.

This publication reflects the views only of the author, and the European Commission cannot be held responsible for any use which may be made of the information contained herein
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: IES{Mediterraneo
MEASURING DISTANGES TO i e
THE MOON, PLANET AND STARS Subject  Physic

Title: Atomic Structure

Ages: 16-17

Description
I ettty gl |§ Ceilnisnl as e phenomenon The first third of the 20th century was the time of greatest splendour in the development of the
of an apparent change in the position of an object on structure of the atom. During this period, atoms went from being considered indivisible and
the celestial sphere in relation to other objects, unalterable entities to elaborate structures formed by other smaller particles. To understand

parallax angle
the constitution of atoms and the processes that take place in them, it was necessary an

resulting from the change of the observation site,
evolution in physics to formulate the different atomic theories.

X - Distance caused by the observer's displacement.

Kr\OWIng the pa rﬁllax angle, we can calculate the This infographic graphically describes the evolution of the different models as a consequence
distance of the object from the observer. of the new knowledge in physics. It begins with the Dalton model until reaching the quantum
A B mechanical model, indicating in each case what were the disadvantages that they presented,

which eventually led to the formulation of a new model.
The geocentric parallax
method can be wused to

Rz - the radius of the Earth o calculate the distance from Learning objectives
. ~ Moon Earth to the Moon and to the
: nearest planets. The basis for e To compare the different atomic models proposed throughout history, indicating the
this method is a section equal drawbacks that made their evolution necessary.
=T to the radius of the Rz Earth. e Tounderstand the advancement of science as a result of the application of the scientific
-.dw-th&dff»t&ﬂf&'ﬁf _ Knowing the parallax angle method.
the Moon from the Earth we can calculate the distance d. o To show the importance of the atomic structure to understand the properties of matter.

Earth

distant stars

HELIOCENTRIC PARALAXY

When determining the parallax angle of a nearby
star, the base is the average radius of the Earth's
orbit in motion around the Sun, which is
approximately 150 million km.

This method determines the direction to a nearby
star 6 months apart when the Earth is on opposite
sides of the Sun.

v
 close star
/|

This publication r.efl.ects the views only of .the Co-funded by the

author, and Commission cannot be held responsible Erasmus+ Programme P oy B

for any use which may be made of the information of the European Union e Eiropann o

contained therein. This publication reflects the views only of the author, and the European Commission cannot be held responsible for any use which may be made of the information contained herein.
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