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INTRODUCTION
About the Fellowship

The FOSSEE project (Free/Libre and Open Source Software in Education)
promotes the use of FLOSS (Free/Libre and Open Source Software) tools
in academia and research. This project is part of the National Mission on
Education through Information and Communication Technology (ICT), the
Ministry of Human Resource Development (MHRD), and the Government
of India.

The FOSSEE Summer Fellowship is a grand opportunity for students from
any stream to be a part of the FOSSEE project, with the ultimate aim being
the promotion and development of Free/Libre and Open Source Software in
education.

| was selected as a 2D Graphic Designer in the Graphics and Animation
category of the fellowship and was placed under the mentorship of Mr.
Khushalsingh K. Rajput, Project lead (FOCAL) & Sr. Software Engineering
(FOSSEE), IIT Bombay.

Duration of the Fellowship

| chose the part-time FOSSEE Summer Fellowship 2021 which spanned
from 25th April 2022 to 25th June 2022.

Aim & Objectives
AIM:

e Make artworks for FOCAL (Free and Open-source Creative Art
Library).

e To create Xlith Std. science syllabus chapter's infographics that
can help the students to summarize the concepts through that
graphics.



OBJECTIVES:

e Make 20 different artworks/templates using various open-source
software, which can easily clarify the 12th standard concepts on
various topics of the science syllabus.

e To make it obvious that using FOSS tools is easy, economic, and
reliable.

e Promote FOSS tools among the general public.

Software

e Inkscape - a professional quality vector graphics open source

software.
e Scribus - It is designed for layout, typesetting, and preparation of files

for professional-quality image-setting equipment.

Project Plan

Make 20 artworks from but not limited to the following using FLOSS tools:

e XllIth Std. science syllabus chapter's Infographics
e Icon
e Social media post

e Brochure



Project Outcome

Artwork 1 - Atom History

Dalton’s atomic theory

All matter was made up of small,
indivisible particles known as
‘atoms’.

HYDROGEN 'WATER MOLECULE

The plum Pl Thomson's atomic theory
pudding h“rge

madel All atoms contain tiny negatively

charged subatomic particles or
electrons which is embedded in
positively charged cloud.

Rutherford atomic theory

Negatively charged electrons
surround the nucleus (a collection
of protons) of an atom.

Bohr's atomic theory

Electrons move in spherical orbits
at fix distance and each orbit with
i A photon is emitted .
L with the energy, fix energy.
E=hf

\\
nucleus

Schrodinger atomic theory
2pz

Electrons doesn’t inhabit precise
orbit, but rather exist as Nucleus
probability cloud.

is




Artwork 2 - Hydrogen Spectrum Explanation

ATOM

HYDROGEN SPECTRUM

Hydrogen spectrum wavelength
'When a hydrogen atom &bsoybs a photon, it causes the electron to

experience g transition to a higher energy level.

Lyman series

G56nmY 486nm \ 132nm | 210nm Balmer Series

n=
n=2

=4 Paschen series

Rydberg formula:
. V is the wave number,
* Ru is the Rydberg constant for hydrogen

V =Rn iﬂ - 12 (109,677.581 cm™), :
ni n: " n:and nzare shell'of transition such that
Ni< N2,
Lyman Balmer  Paschen  Brocket  Pfund
series series series series series ; Hu-a

visible

100 nm 1000 nm 10,000 nm

Transition from the first shell - Lyman
Transition from the second shell’- Balmer
Transition from the third shell - Paschen
Transition from the fourth shell - Bracket
Transition from the fifth shell - Pfund



Artwork 3 - Electromagnetic Waves

ELECTROMAGNETIC
WAVES

Definition: x E-ELECTRIC FIELD

Electromagnetic waves o B-MAGNETIC FIELD

EM wraves are waves that

are areated as a result of E
vibrations between an
L/ Vi Vi
LA W‘UW‘ A
Ve \ i NP z
A/ \V

ELECTROMAGNETIC
WAVES

ELECTRIC  MAGNETIC
FIELD FIELD

tromagnetic radiations, which can
es and can iravsllln medium like air,

TBCE.

WAVELENGTH| COLORED
(nm) WAVELENGTH
(nmy}

TYPE OF RADIATIONS

RADIO WAVES
e (((P))

>0.1 mm

700 nm=
conducting wires. They are used in
radio and television communication
yrtems.

MICROWAVES

Due o theie thort weavelonaths, they are suitaile ra 3
for the radar systems used i aircralt navigstion. [\ @
Radr also provides the basis for the speed guns

wsed ta time fat balls lenpisserves and

0.1 mm

a3y

650 nm'=

automebiles.

JONYHO

§00nm=

MOTI3A

LEEE D

Ons cammon way to genarate X-rays isto
BOMbAIA A WeTal targe! by bigh ensrgy
eloetrans, X raye are used a5 & disgroctis Lol

in medicine and aza treatment for certain
forms of cancer.

GAMMA RAYS

This high frequency radiation is produced in

‘nuclear reactions and ele emilted by

e R .&ﬁ;
to.destray cances cells.

VIBGYOR

o



Artwork 4 - Photoelectric effect

Photoelectric

Phenomenonin
which electrons Ejected Photoelecton

are ejected from the
surface of a metal
when light is

incident on it.

Metal surface

Hertz and Experimental Study of Photoelectric
A 3 2 Effect

obsevation

Factors affecting
Photoelectric Effect

* Intensity

v i * A potential difference
PHOTO-ELECTRON CEHAENE between metal plate .

* Frequency

i <

BATTERY GALVANOMETER




Artwork 5 - Dual Nature of Radiation and Matter

Photoelectric Effect

RELATIONSHIP BETWEEN THE
FREQUENCY AND THE KINETIC ENERGY

Epnoton = @ + KE KE
hf = hf,+ Yamev?

slope =h

*Ephoton - energy of the incident
photon, ( = hf),
+® - threshold energy,( = hfi ).

*KE - kinetic energy of , (= Yzmev® hreshald Frequency
S Work Frequency
{me = mass of electron = 9.1*10 Funhction I
ka) ),

The minimum
*h - Planck’s constant. :1‘;:?’::“
photoslectric effect
to oecur.
700nm
1.77eV

550nm
2.25eV

Vi =2,96 x 10'm/'s 400nm
3.1leV

Vo =6.22 X 10°'m/8

no
electron
ejected

The photoelectric effect The photoelectric effect The photoelectric effect
does not occur when the occurs when green light  occurs for blue light.
red light strikes metallic strikes metallic surface  However, KE for blue

surface because the and photoelectrons are  light is greater than

frequency of red lightis  emitted. green light. Because

lower than the threshold blue light has greater

frequency of the metal. Iflre:uency than green
ght.

10



Artwork 6 - Reflection

RAY OPTICS AND OPTICAL
INSTRUMENTS

Ray :

The straight line path along which light
travels in o homogeneous medium is
called ray.

Light Ray

LAW OF REFLECTION

The law of reflection states that when a ray of light reflects off a surface, the
angle of incidence is equal to the angle of reflection.

Zi=2r

REFLECTION BY SPHERICAL
MIRRORS

REFLECTION BY PLAN MIRROR

CONCAVE MIRRO CONVEX MIRRCR

/

LR )
v

V1Y
\|/

errrrrrTIT TR
21 - angle of incidence
~r - angle of reflection

SIGN CONVENTION FOR SPHERICAL MIRRORS

T) Al the distonces are to be measured
from the pale.

i) Distances measured along the direction
of the incident ray are positive. The
distance measured opposite the direction
of the incident ray are negative.

iii) Helght of object and height of image are
positive if measured upword from the axis

and negative if measured downward.

MIRROR FORMULA :

1,1 _ _R
e &

where, f = focal length,

u = distance of object from mirror,
v = distance of image from mirror,
R = radius of curvature.

11
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Artwork 7 - Refraction

RAY OPTICS AND OPTICAL INSTRUMENTS

Refraction is the bending of a light It is caused due to the differences
when it passes from one medium to in density between the two
another. substances.

OBSERVER

0BJECT

'
Due to

refraction
observer can
see an apparent
image of the
\object.

e

B P

J

The ratio of the sines of the angles
of incidence and refraction of a
wave are constant when it passes
between two given media.

12



Artwork 8 - Total Internal Reflection

RAY OPTICS AND
OPTICAL INSTRUMENTS

TOTAL INTERNAL REFLECTION

The phenomenon which occurs when the light rays travel from a
optically denser medium to a optically rarer medium.
Example- Diamond, Mirage, Optical fiber.

\cunt AIR

v FORMATION OF
,+* APPARENT MIRAGE DUE TO
IMAGE
REFRACTION

Critical angle Total Internal
Refraction

Zi iz.r

TOTAL INTERNAL
REFLECTION

CRITICAL ANGLE, ©

13



Artwork 9 - Polarization

WAVE OPTICS
Polarization

The process of transforming unpolarized light into
polarized light is known as polarization.

Polarized light waves are
woves in which vibrations
acour in o single plone.

UNPOLARISED POLAF{ISEDJ
LIGHT LIGHT

POLAROID FILM

%’%—%—) UNPOLARISED LIGHT
C

A4 b 4 4 44 4 44 viBrATIONPARALLELTO @
Y ¥ ¥ ¥ ¥ ¥ ¥ Y ¥ ¥  THEPLANE c
o o o o o o o o o o  VIBRATION PERPENDICULAR

TO THE PLANE

Polarisation of light by
REFLECTION and REFRACTION P R

Brewster's law :

When light is incident on

transparent surface at polarising )
angle, the reflected and the Q
refracted rays are prependicular

to each other.

%
QRL1QS S

Ip lp @

p
P
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Artwork 10 - Huygen's Principle

 WAVE

- OPTICS
Wavefront

Locus of all points having.same phuse at’

. agiven instant of time. -

Spherical Wavefront . Cylindrical Wavefront Plane Wavefront

Dististoances propagatsd cutwoed In il dirsctions When the salrcs of Sght is ines, ol the gonts: Wihan the Bigh Is corving from a vey for-oit
from the source of wieva, squidistant from the Bnear source e on the surfacs source, the wavsironts are ploncr. Rmpliude
afacyinder. ramaing carstart.

LIGHT RAY

-_— -

_—

The Huygens' Principle

Every point on d wave front may be
considered os a source of secondary

waves.

! B
) »>

v- velocity of light

t- time

secondary™
sources

A
g B

Plane wavefront Spherical wavefront
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Artwork 11 - Radioactivity

RADIOAGTIVITY

The emission of ionizing radiation or particles caused by the
spontaneous disintegration of atomic nuclei.

ALPHA DECAY BETA DECAY
ssAm % Np %Cs

\ W\
\
e;He .e'
% Am ——=2Np + :He Cs — TBa+e+v

GAMMA DECAY

Ty TAVATAVAYAY

Gamma ray

mTe — > 2Tc +°Y

PENETRATION EFFECT ON ALPHA, BETA AND GAMMA

ALPHA 9—4\ \
BETA @
LU SRAVAVAY AVAVERE VAVAVAVAVAVAS S VAVAVAVAVAY AAVAY,
PAPER ALUMINIUM LEAD
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Artwork 12 - Semiconductor

Semiconduclors

Semiconductors are the materials which have a conductivity between conductors
and non-conductors or insulators.

Holes and Electrons

are the
absence of an
electronina
particular place.
And are the
positively charged.

are the
negatively charged
electric charge
carrier.

Energy Band Gap

The Conduction Band-1It is the - Energy
energy band involving lowest unoccupied band that  required for electron/hole
the energy levels of includes the energy levels of  to transition from valence
valence electrons. holes or free electrons. band to conduction band.

o L

Band Overlap
——

Conductor Semi-conductor Insulator

. Valence Band Ee:Energy gap
[l conduction Band Er:Fermi level

17



Artwork 13 - Type of semiconductor

Intrinsic Extrinsic
Semiconductor Semiconductor

- [

Intrinsic Semiconductor

An intrinsic semiconductor is made to be pure and single type
of element.

CONDUCTION MECHANISM ENERGY BAND DIAGRAM
"""""""""""""""""""""""""""""" CONDUCTION BAND

Number of holes = Number of electrons

e ] o ° | ~
1 ¢ @._.@ ...... . (+4) NUCLEUS + INNER ELECTRONS

e ‘@ fel © HOLE @ VALENCE @ FREE
P s Pl : ® ELECTRON ELECTRON

Extrinsic Semiconductor
An extrinsic semiconductor is made by doping some impurities
in pure semiconductors.

n-type p-type
CONDUCTION MECHANISM CONDUCTION MECHANISM
e Doy '.-'L-;),k:’::;'m;
pomomon HoTomon
SV S8
ENERGY BAND DIAGRAM ENERGY BAND DIAGRAM
CONDUCTION BAND CONDUCTION BAND
[ N I N J f. [ N N ]
O O O (CNONONONONONS)
VALENCE BAND VALENCE BAND
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Artwork 14 - Communication system

COMMUNICATION
SYSTEMS

Transmission of information from source to user.

COMMUNICATION SYSTEM

L)
SOURCE[H

Type of signals
Analog signal Digital signal

Continuous signals Discrete signals
Represented by sine Represented by
waves square waves
Continuous range of Discontinuous values
values

Amplitude Modulation

When the carrier amplitude is varied in accordance with
the modulating waves.

19



Artwork 15 - NFT sale post

NEW NFT

3D ART GALLERY
% %k Sk k ok

Design by

SYANKITA 3D GRAPHIC
DESIGNER
2057+ 24K+ 9
ltems Sold Followers

Buy it now $50.00 USD

Item Price

opensea.com

Artwork 16 - Social media post

Around

50% off

ORDER NOW

+123-456-7890
bestshoppingsite.com

20



Artwork 17 - Poster

MISSING

Kate the Cat
British Shorthair

Last seen at 12th Street of Marium Nagar ,Ghaziabad |
TR —

ESS SN

Call 123-456-7890
for any leads. Thank you!

Artwork 18 - Gender equality poster

Let every voice be heard;
Equality is a human right!

Indraprastha Park, 0
on Ninth Street 2 22

oPM
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Artwork 19 - Travel Brochure

Why plan
your travel
with us?

W havve helped many people with
thel i

‘Wa helpyou to celebrate your
special trips

e@reallygreatsite

Or contact us at
[—— O e Your Trip
t g el and Travel
¥y Advisor
e

Artwork 20 - Different App Icons

ChitChat MAPS

Y

LOCATE
( )

Shop smarl MUSIC WAVE
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Personal Impact

This fellowship has helped me achieve diverse skills in graphic designing
as well as gave me very useful insight into the capabilities of open source
software alternatives, especially in graphic design. | also acquired talented
designers from colleges across the country from whom | gained immense
knowledge from their unique outlooks on design, art, and life. | came to
know about the FOSSEE project in detail and working with them opened
many career options.

References

Apart from the insights provided by my mentor and acquaintances, | took
references from:

Pinterest

Wikipedia

Google

Other online sources like Khan Academy, etc.

Books like NCERT Xllth Std. Physics, Nootan ISC Xlith Std. Physics.
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