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Jigyasa: Adventures of Science

Observing the universe through the eyes of science...
Introduction to the basic physical quantities:

Space-Time
Energy (Light) - Mass (Matter)

Teamwork between
Physics, Chemistry & Biology
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Jigyasa: Adventures of a curious crew
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Jigyasa: Adventures of a curious crew

Its all so empty
All so dark

But lets begin the journey
No matter what!

For that can you make
The smallest mark?



Dot
0 Dimension

Right! Its a dot!
Dot by Dot if we add

Like beads of pearls in a
Straight long thread

A word that rhymes with mine and pine

Dot dot dot, dot dot dot forms a ........
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Right again!
Dot by dot forms a line!

Line by line students stand
They cover a huge
Of land!

Dot
0 Dimension

1 Dimension
(Length)



4

Dot
0 Dimension

1 Dimension
(Length)

4

2 Dimensions (Area)

Asan Vigyan:
Jigyasa Adventures

Area over area
Stacked in case,
Would fill up

the whole




Z axis

(length)
3 Dimensions
(Volume)
* Dot : _ Y axis
0 Dimension 2 Dimensions (Area) (length)
X axis

(length) , 1 Dimension (Length)
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A dot!

Dot dot dot..... Aline!

--------------------

o

[

iy

Surface over surface over
surface......We get a box!
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(length) \‘
-  SPACE
3 Dimensions / ] _
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4
LIGHT (Energy)
We see it!
>
- - Y axis
length)
X axis

(length)




MuLTi-Dimensions and motion: Follow the blue trail!

Quantity

Dimension

Unit

The Map of MuLTi - Dimensions

length [L] metre
area [[&]] metre?
volume [L3] Metre?

density

ML-]

kg m-3

Speed (Velocity) [LT-1] ms-!
acceleration LT ms-2
Momentum or Impulse MLT-] kg ms-!
force [MLT] newton (N)
pressure [ML-1T-] Nm-2
energy/work [MLZT-) joule (J)
power [MLZT-] J s or watt

Start here

O Zero dimensions ( 0 D)
(0,1,2.3...N Dimensianless Numbers)

]

b
1Length

{1 0 line}

L

8 Velocity => L/ T
k

Change in Displacement (L)

change in Tima (T}

o

10 Momentum => ML/ T

= Mass x Velocity
L
—_—
Mass (M) X Change in Displacement (L)

Divissed b
Change in Time (T)
~. T

15 Pressure => M /L T?

= Farce / Area of contact

i L
Changs in

oo D

3

Volume => L 2

mp < Mass
(3 D space)

OM

et

7 Frequency=>1/T
MNumber of counts (1, 2,3..N)

Change in

Tiene (7} @‘T

9 Acceleration=>L/T?2

Change in
Weleeity (LT)

Change in
Time (T}

11 Force=>ML /T2
= Mass x Acceleration
= Rate of change of Maomentum
1.
i T ——
Valocity =T
Mass (M) X {(L/T)

Change in Time (T}

@7

Mass (M) X (LT} 2
Change in Time [T}
il
Divichd by
Area of cantact (L)

14 Surface Tension=>M /T2
= Farce / Length of contact

L
Change in _———

Velacity T
Mazs (M] X {L/T)

Change in Time (T)
Sl

Devided by

Length of contact (L)

L

5 Dpensity == M /L

= Mass / Occupied Volume

Mass (M)

Volume occupied (L%

L
=3

Mazs (M) X Change in Velocity (L/T}

Divided by
Change in Time (T}

@*r

12  wWork or Energy =>ML2 /T2
Work = Force x Displacermen t (in the direction of force)
Energy is needed to do work, and has the some dimension os work

L
-

X Displacement (L}

¥

L
[ .

is
b 4 e
Mazs (M) ¥ Change in Velocity (LT}
Diwiched b
Change in Time [T}
T

Divided by
Change in Time [T}

@T

Power=>ML2 /T3
= Rate of change of wark
= Rate of encrgy generated or used

L
—_—

X Displacemant (L)




Mass explains gravitation...but...




Cannot explain lightning....



Cannot explain magnetic field...so
matter has mass and something more...
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Z axis
(length)

* Dot
0 Dimension

X axis
(length) X
4

Asan Vigyan:

Jigyasa Adventures
Let there be...
LIGHT (Energy)
. SPACE  Sound is mechanical wave

of atoms Vibrating...

Mechanical wave

3 Dimensions
(Volume)
Link
between light 4
and matter
IS
CHARGE!

Direction
of wave

And some heavy...
MATTER (MASS)

isvr
: : Y axis
2 e (engii) Light is wave of electric
& magnetic field vibrating

1 Dimension (Length)



Fundamental Forces

Hange (m)

T
Strength
Force which

holds nucleus 1 _”]-15

n'\
@ @ togehar
Strength Range (m)

Electro- «® @& 1 Infinite
_ 3
magnetic O <@

Strong

(dlameter of a
medium sized nucleus)

Strength Range (m)
a
Weak “.7 % :D, 108 107'®
R {0.1% of the diameter
of a pratorn)

neutring interaction
Induces beta decay

Gravity (my ..®

Strangth
6 x 1077

Ranga {m)

Infinite

Farticle

gluans,
r{nucleons)

Particle
photan
mass =0
spin=1

Farticla

Intermediata
vactor bosons
w* W Z,,
mass = 80 Gel
spin =1

Particle
graviton ?
mass = [
gpin=2

Strong and weak:
Inside nucleus,
nuclear science

EM acts between
+ and - , atoms and
matter, chemistry,
electricity, biology

Gravity mainly for
massive matter like
planets and stars,
space mission etc



Matter Is o
made up of ?7?? v )
 Smaller particles
e called ATOMS!




Start here

0 Zeroc dimensions ( 0 D)
(0,1,2,3...N Dimenslanless Numbers)

I

¥
ILength

{10 line}

L

8 Velocity =>L/ T

L

Change in Displacement (L)

Change in Time (T}
N T

] 2 Area =>1L2
7  Frequency=>1/T
Mumber of counts (1, 2,3..M)
‘ Divided b
Change in

Time (T}

L
L

Volume =>L?
(3 D spece)

Mass

»

h

-_

o

|2 Acceleration=>L/T?
L

»

Change in

e ——
el
| owidedby ]

10 Momentum=>ML/T

= Mass x Vielacity

L

—
Mass {M}) X Change in Displacement (L)
Divided
Change in Time {T)
=T

Change in
Time (T}

Velocity {L/T)
@T

Force=>ML /T2
= Mass x Acceleration
= Rate of change of Mementum

@l

11

change in
velocity
wm

T
Mass (M] X

15  Pressure=>M /LT?

= Force / Area of contact

E
Change in _ ————ge

Change in Time (T)

@w

. Veleeity T
Mass (M) X (L/T)
Dividead by

Change in Time (T}
&

Area of contact {L?)

S

14 Surface Tension =>M /T2

= Farce / Length of contact

L
Change N —
Velocity T
Mass (M] K {LT)

Change in Time (T)

@r

Finish!

Length of contact (L)
——

L

a*

5 Density=>Mm /L?

= Mass / Occupied Volume

ime

N

-

Mass (M)

Volume oceupled (L)

12 Work or Energy=>ML2 /T2
Work = Force x Displacement {in the direction of force)
Energy is needed to do wark, and has the same dimensien as wark
L

L

=
—

Mass (M) X Change in Veloeity (LTh X Displacemant (L}
Divided by

Change in Time (T}

@1’

>4

13 Power=>ML2/T?

= Rate of change of work
= Rate of energy generated or used

L

o
% —Lt
Mass [M} X Change in Velocity (LT} X Displacement (L)
Divided by
Change in Time [T)
0T

Divided by
Change in Time [T)

@»T




For understanding origin of Charge we have to go inside matter

MATTER ATOM

6 protons
+ 6 neutrons

Carbon atom

Electron

Like - O—

charges

repel 4_9 e_)

Physics + Chemistry tells how atoms behave! Sorodiin
How they give, take or share electrons based on Electrostatic forces! chargespfmact 9*4-9



emistry multi-purpose reference map:
The Modern Periodic Table

. Periodic Table of the Elements .

i Atomic Radius -

3L 4Be 3B BC N &0 aF 10Ne
Alom sizes are relative to the largest element, Cesium.
. . Dimmed elements have no data. . [ ] [ (] @ o
Elements 87, 88, and 104-118 have no data and were omitted,
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000 00OC0COCOCEOGCOCGOOGEOGEEOEESE O TOC o

19 200y 21se 22T 23y 240y 25Mp 26Fe  27Co  28Nj  29Cu 307y MGa 32Ge 93As  MdSe  35pr 36Ky

Q00000 OCOCOCOCOGEOGEOEESESEEOE O

3TRE JEgp 39y 407y MND 42Mo 43T Mpy  45Rh 46pRgd 4?,!49 4B 48y a0gy  9igh 52Te 533 Sdya

@0 0000000000000 o

8505 56Ba T2Hf  73Ta  T4w  TSRe  TRQs 7T Tepy  Tapy  BOhg  81T]  &2pp B3R B4py  BSpA|  Bipp

57la 58Ce 59pr BONd 61pm 628y 63Ey S4Gd  O5Tp 66Dy 67He  GBEr  BOTm  TO0yp  TiLy

i &= &> & £ - r
L § | \ [/ f | ]
L | L=y — p- e e Ly

s8p;  90TR  91pa 82y %ANp  B4py  B5am  9Cm  O7Rk 98¢ 99Es  100Fm 101pg 102Ng 103y

T2014 Todd Helmensline
somrcanates. ong



Periodic table of elements: Fill in the electron blanks

<~ Fill in the holes with electrons (-) @

A+ Fill electrons (-) from inner circle to outer circle

1%% Number of e{ectrons filled = Number of protons (+) in the center

asanvigyan.in



Play 'n’ Learn the elements of chemistry and decode the periodic table using VaCE Fundo Card Games

G
I 1 2 13 14 15 16 17 18

Sl At s e
B e v prE

Lo

Period

-4

g e 02) Do
Faradin Takle S50 W] Froparty T
beemd | ST Taiar . frityry
G [ TR =

Farsacte ol VY O] Froparry ¥R
[RSE Hemnal TR
el . ] L] L]

= == B e

Lithiom '-i Iﬁrﬁw Beryllum (0 dfifEm

P e Q% =8 e e o By [
ean [

e
i
i
o
¥

| §
ii
i

Mitrogen () aEE Oygen () il

A |

Science

P —— pa—rp B (2 e Ny (s L raaec Palmpreian ey iz S - o s e ey e r—— e o

w1 o |33- - ~_ 1 }N.II ot e | il e g = L et g g L e

s Tede 20 e Preparty TR 5 Jmlﬂ!’ :"r T 7 o e Bvopaeny A Ty e e Propary T Pt e ) T Bropeiy T . T SR ] Py 70 v Tetin T ¥ Property 1
Pt 7 S s T ?M 1 ”:' k. ™ P ek BT el AT e if dba] Vi SN Pesud 3 AT em farva ] P 0 e Me el TR
R | g ™ el L Wi gW i 1 R ] e o TN L | Brwa J W o E LR ] = T

P ==n | 8 Smr

- =8 @ e | B oo | B S5 @ a6 Q‘:r-.l e i | e g

o @ i | Slen @ Rl | Pesen

1k L -

[T — Forant Dafprvinng o gy o i Clpdin |t vt B e el ikl B A
ey e (AL P e rem BAT - fetmreni gy A ke = prTein redin v FRAL L piaclny e 403 ' :";_.""""'"'HB.I" arnap 144
e fE O oy v i e ]
Formtn Ty T ) Proprdy (1 Fris o 01 ] Propey 1 L T 'ﬂi‘l wrd] Fry ™ e il A Prmrty T w3007 TR bropary TN P Tobe YT A1 Pty T e o U . Imﬂ'ﬂ broprty A
v 1 B R [T ] wadd um e {"!. i -:'rr .l'l] _ el "'I;T“ e Boamr P R VR b 1 B0 e e ] Swwd 1 TH N urle EEy ". m:" : Fia gl d}l-d

e = Fersd § : e s o . mm | e u

e 1 W Lol T Wi e [ R PRV s 14 5 [ feemiy b i e W e W e o TV [




-
O
-
LL]
-
<
>




or

H | +2 Valency Table +3 +4 -3 -2 -1 |He

Li | Be BIC|HNI|OJ]F/|He

Ma (M e AllSi|P|S|Cl

o transition metals ' £

K [Ca Ga|| Gel|l As | Se || Br|| Kr

Rh| Sr Members of this group of metals | In | Snf Sk Te| | [ Xe

Cs|ga  display a number of valencies T4 Teul i [ Pol &t IR

£ | i 34 56 7 8

1T 2 Qe e e e

2, O O o o o g ©
CNCY 2% B B % %

o O

Metals give electrons: becomes +ive Non-metals takes electrons: becomes -ive



BONDING

Which families on the Periodic Table are UNSTABLE
because of their electron configurations?

CIRCLE THEM.

Electron Dot Diagrams for Some Group A Elements




Na atom Na*ion

(Net charge +1)

1— @ Electron transfer

ﬂs/

Cl atom Cl-ion Solid sodium chloride, NaCl
(Net charge —1) (Net charge 0)

1753




HH

hydrcfgen

E °
NO

nitrogen oxide

Oz
oxygen

N
nitrogen

0

NO2
nitrogen dioxide

Clz
chlorine

COs
carbon dioxide




JeTHIGII0T / Neutralization

"cﬂ@ﬂ

NaOH HC NacCl

--""'__'“""'--..
® - @O

Na HoH Hter |

° o HY o’ [Na*| c
HIHA + 3 Ureil + Aol
Base Acid Water Salt




= -log[H] pH aoft pI Scale pOH =-lug[OH]]

|H |= antilog(-pH) [H'][OH] = tx16™ |OH'|= antilug(-pOH)
Acidic/3IT¥cT pH + pOH = 14 Basic/$13d / TFcid

Afqunh |FRW | @R o | 2k (Woll Water| izl Eggs | 2ol Soap acflore Hm| TR
= i . Detergent | Ammonia Hhir straightenes Bleaching
id | Lemon Juice | Orange juice | Tomato juice | Black Coffee

I | “
x =LY i
\;-..’, m @ ]

|
Neutral:pH =7

e Basic: pH>7
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Triglyceride (Oil -Fat) +
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Grouping Elements

 Metals
— Good conductors of heat

— Good conductors of electricity

— Malleable
* Can be shaped

— Ductile
Tin
* Can be drawn into

wires

Line



SRUT: 3ol FEkel golld cilal

Corrosion: Stainless steel vs Iron

4Cr + 302 —» 20203 4Fe + 302 —»2Fez03

Fe + Cr{12%)

¢
wmmtﬂﬁﬁa?rmm gz siferares & 1A sz g grura
it 3 s ooy st g 3 A § A 3 3 e 4 A ond A e
Passive u Chromium oxide Broken and loose iron oxide
layer protecting inner metal layer {rust) exposing metal
surface of stainless steel for further corrosion

enfeer erer 3fi3 AT Metallic bonding and ductility

SIMPLE ELECTRIC CIRCUIT Rtea sy et Galagioa & 2 ;&m@mgwww P FeraCiel Rieal 3L @1 22 fEon A e
Silver atoms with valence electrons Sll\rmt i:: e h::ﬁ:y e A T e W 3T @\Eﬁ o2l IEd 2
electrons forming metallic bond Free electrons hold silver atoms together from all

directions and facilitate sliding instead of cracking

)

i(" N, e
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000
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———— warreny (O ———

e
.




Jumping electrons give colorful light!

The Bohr Ring Atom




Electromagnetic Spectrum

Mol e o —

AM FM TV  CellPhones Radar TV Remote Light Bulb Sun X-ray machine Radioctive Elements

X

..

Extremelylow padio waves Microwaves Infrared Ultraviolet X-rays Gamma rays

Frequenc
NON-IONIZING IONIZING

@ /\










Levels of organization

o Atom

_‘dmmmn From Chemistry

to Biology




s VPH L

cell - tissue - organ - si;?:znm - organism




SPIDERS craBs & MAMMALS REPTILES
) LOBSTERS WZo)» @\:.

SEGMENTED
WORMS

? NEWTS
= : %c BRYOZOA FISH
MOLLUSCS o
% i SEASQUIRTS

ROUNDWORMS

W STARFISH

ﬁ & SEA URCHINS
NEMERTINE WORMS

ST TRUE ‘CELLS’
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SEGREGATION IS A MUST




Thank you!

For more science adventures, exam help and projects:
Contact Curious Couples!

Nikhilesh (9029096196) Linsha (8655002811)
Scientific Officer: Bhabha Atomic Research Center Director: WE Techshiksha Pvt Ltd.
M.Tech Metallurgical Engg. MSc Microbiology
Witblox Robotics Learning

Initiator and Science Explorer: _
Www.asanvigyan.in (Www.witblox.com)

Biology, Microbiology and Start-up

Physics, Chemistry, Citizen Science & Environment Management


http://www.asanvigyan.in/
http://www.witblox.com/
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