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DRISCLAIMER

This book is published as an extra study material for
better understanding of the concepts of electricityand
household circuitry, keepingin mind the needto
conserve electricity, at the backdrop of the present
power crisis that the worldis facingtoday.

Publishedand printed by: Apeejay School, Park Street,
Kolkata

&
Apeejay Schoal, Salt Lake, Kolkata.
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“ONLY ONE EARTH
HANDLE WITH CARE"

l 1
UNIT -1 u UNIT = III
AMPHAN AND ITS UNIT - CONSERVATION/
AFTERMATH THE POWER CRISIS ALTERNATE SOURCES OF ENERGY
7 I
Amphan Strikes Blackout Happens?

Family of four
caught in their Sources
farmhouse standstill
Living off the

Humanity reigns supreme

Devastation by Natural
Disaster

The Reason for Current
Power Crisis




Preface

This Graphic Novel — “Only One Earth -Handle with care “is an
attempt to connect basic concepts of household electrical circuits
with the present world and the technological boom that it has
created and is precariously balanced on. The whole novel is written
against the backdrop of the super -cyclone “Amphan “that struck our
country and left a huge trail of destruction, and made a mere
mockery of the various technological developments, as it brought
lives and livelihoods to acomplete screechinghalt! It shook our very
existence and woke up mankind to their over dependence on
electricityand electronic gadgets and how it isimportant to conserve
energy and also look for alterate sources of energy — far away from
the conventional ones. Through the life experiences of a family of
four -Mr & Mrs Dutta, their children -Sneha and Abhinash ,the story
unfolds into how their retreat to their farmhouse ends up into a
disaster,and how they slowly take charge of their lives in the
aftermath of the disaster, at the same time emphasising the need to
make people aware of the need to “ Live off the Grid”. With
transport, communication, connectivity all gone haywire, they
struggle through it all, to put back their ownlives and the lives of the
poor and the needy, back to order. This provides a telescopic view,
to what we might all be staring at, in the near future, in a most
picturesque way and to understand concepts of physics through a
storyline that depicts real-life experiences. As the sayinggoes, "Life
is the BESTTEACHER INDEED”,

Bhavani Ravishankar




Leaming Outcome

CLASS - X

SUBJECT — SCIENCE: - ELECTRICITY (UNIT 4) & SOURCES OF ENERGY (UNIT 5)

LEARNING OUTCOMES:

1) The basic concept of electric current as flow of charges.

2) The concept of electric circuit and what does it mean by series and parallel circuits.

3) The type of circuit used in household connections and its advantages.

4) Short circuiting and Overloading.

5) The safety devices like fuse, MCB and safety methods like earthing used in domestic
households.

6) The concept of electrical energy.

7) The need to conserve energy for future.

8) The power crisis the present generation is facing and the reasons behind it.

9) The alternative sources of energy available.

10) Possible measures to conserve energy for a sustainable future.




Snehasish Dutta
(Father)

Sneha Dutta
(Daughter)

4
Ramlal (Security Personnel)







Early morning Mr. Dutta and his family left They reached the farmhouse in the afternoon and
for their farmhouse for a short retreat. were welcomed by Ramlal, the security.

Their farmhouse is located in a serene place Lipika Dutta is relaxing on a reclining chair
amidst greenery and a stream flowing by. while Sneha enters from behind.
The weather is pleasant with light showers.

Reached at

Ma, T am hungry.
Give me
. something to eat.

But you just had \)
your lunch!




Lipika stands up and heads towards the door. Father is sitting in the living room on a
couch with his laptop.

/" But Tam still ™
N hungry. “/ _— =
WEEE " Fine, Twas about to ™\
make some tea. Will
~_ You have some?

/Do you know

where Dada

o L/
S Xt SRW -V |

Probably in his
room. Please
check out..




Outside Abinash's Room. Sneha knocks. \
What is it? )

Want some
tea?

disturb me
Iam
studying

In the Kitchen. Everyone is in the living room, sitting on
the sofa, and watching news.

- BREAKING NEWS:
( Windspeed of about
200 km/hr is expected today
/-afternoon as Amphan makes a
landfall near Kolkata :

— ¢

/

/ Everyone

( except

l Dada will Urgh! Due to this '"Amphan’ cyclone

\‘\\ have tea. there can be a grid failure and
/ power outage!




Everyone! Quick! Find

sockets to plug in your
mobile phones, laptop,
power banks and all.

If it is not
charged, we
might face some
serious issues.

4 )

God knows how
long it will last!
Let's charge our
devices as fast as

possible.




/’/ There she goes,
\ shouting orders
«_ (Mumbling)

Did you say
something?

all, dear.

Pa, all sockets
are under use..

There is a blackout in Abhinash’s bedroom, at five in
the evening and outside it is raining relentlessly.

Oh no!
Power's gone?!
What timing!

There is just about 10-
12 % charge in my
laptop.

In Abhinash's bedroom,

Abhinash has finally
found an empty socket to
charge his phone

How long will that last!

How will I attend the upcoming ~_
online tests? !

What about my
preparations for
that?.




_~ Whatl ; 5

/~ Everything is N\ Must be an MCB

Qf@nilhe!;‘e'. \ // trip. Lf‘t's check
uickly bring \( out the mains
your laptop to / and see if we

my room and P can fix it.
il z

In earlier days, a similar safety
device called fuse was used which
consisted of a wire or strip made of
a metal or an alloy of
appropriate melting point, that melts
when too much current flows
through it, thereby stopping or
interrupting the current. In the
process the appliances are safe.

What is an
MCB, Pa?

/~ MCBor
miniature
circuit breaker
as it is called,
is an automatic
switch-off

arrangement
which prevents
short-circuits
and
overloading.
X




Electric current is expressed by the
% i _— amount of charge flowing through a
i i N particular area in unit time. In circuits using
( Mg:.t::—,a ) ; ,./ Okf then WhaT \ metallic wires, electrons constitute the
N v/ is electric flow of charges.
\ ? W =
closed path of o / BE— /" Electric charge is
ele,C?rlc current =S " Convenﬁom”y expressed in unit of
is called an 4 ! ] in an electric Coulomb (C). One
electric circuit circuit the | | Coulomb is equivalent to
direction of the charge contained in
electric nearly 6 x 10'8
current is electrons. This is
taken as because an electron
opposite to possesses a negative
the direction \ charge of 1.6 x 10 C.
of the flow of >z
electrons,
which are
negative
charges.

When electric charge
flows through a conductor
for example, through a
metallic wire, we call it

\

Dada spoke about
short-circuits and
overloading. What
does that even
mean? I don't know!

flow of electric current.
4

[ And overloading occurs when too
many devices are connected to a
single socket hence drawing a very
large current from the mains. This
can heat up the wires and melt

Thankfully, household
circuits are connected in
parallel, Hence, every
device works independently
of the other. Had they been

them, thus leads to a fire.

a connected in series, there
When the insulation \ ) D \_  would have been a complete
of wires is damaged | blackout.
or there is a fault in |\

the appliance, the live
wire and the neutral

wire come into direct

contact.

Ideally this means there is no
resistance and hence a very
} large amount of current flows e
which leads to a fire. This is
called short-circuiting.

Sneha wouldn't
understand what you
are saying Abhi.




What does
parallel and
series
connection

More questions?! In a series circuit, |
all components are connected end-to-
end, forming a single path for the
current to flow. In a parallel circuit,
all components are connected across
each other, forming exactly two sets
of electrically common points,

ra The devices can be operated

independently of each other. However, if
they are connected in series, one faulty
appliance breaks the circuit and hence all
of them stop working. Also the potential
difference remains same across each
liance in a parallel combination.

Let me show
you the
diagrams.
You will
understand
better.

Why is parallel
connection
preferable in
. domestic circuits?

The reason why household
circuits are in parallel is
that if an appliance stops
working or gets faulty, the
other appliances are not
affected.

Initially Abhinash draws a table of electrical
components.

Components Symbols
An electric call ——

A battery or a combination of ceils  —— —{—| F—
Plug key or awitch (open)

Plug key or switch (closed)

A wire joimt

Wires crossing without joining
Electric bulb

A resistor of resistance R
Varlable resistance of rheostat

Ammeter

These are the
symbols of
electrical
components we use




(" Then Abhinash draws the diagrams of the series )
and parallel circuits and explains that since
voltmeter has high resistance ideally no current
should flow through it but in practical circuits a
\_ very minute current flows through it. P

Y

A Series Circuit




What is the meaning
of resistance?

' ‘ o
If all appliances in
the house are
connected in parallel,
then there must be
no use of a series

Resistance is a measure of opposition to
the flow of current. According to Ohm's
law it is defined as the ratio of voltage
across a conductor to the net current
flowing through it. In simple terms
resistance is the opposing force to current
Just like friction is to motion of an object.

No. Appliances are indeed connected in
parallel, but switches are connected to the
live wire in series. When a switch is in series
with a device, it controls the device, allowing
us to switch it on and of f. Also, MCB and fuse,
both are connected in series. This is to ensure
that the circuit breaks when the MCB gets
switched of f or when the fuse wire melts,

thus stopping the flow of the current.




Can someone

please switch of f
the AC in

\._ Abhinash's room?

=l

(

= x\\\?*.; -

4
=i

4

Phew!! Thank God it
is back. Now I can go
on with my work

There! It must

be alright now

/s
/

/" Ml Pd
Where are Don't worry.

you all? | Everything is fine.
Ma is with you,

 Calm down everyone. ¥

Now I think it is
due to the grid
failure. Maybe some
transformers have
burned down. It may
take quite a long
time for power to
be restored.




Abhinash you beT‘rer\
go and get the
chargeable torches.
It is plugged in to
the socket above
the table in the
living room.

Will these
last till
dawn?

Unfortunately no,

but it can give
continuous power

Sweety we are all here. You |£op 6-7 hours. We

need not fear. Sheha is a
brave girl, isn't she?

can manage if we
use it judiciously.

After a light dinner, in the bedroom ||




I'm hoping against hope

that the storm recedes
soon. I guess a lot of

_ damage is already done.

.

Swaying and falling of trees!

Thunder and Lightning!

flash of lightning

Strong wind

Flooded surroundings

Wires getting torn,
Flying tin sheets,
Clitter-clatter of metal




Next morning

Lipika, just stay here and
keep an eye on the kids.
Let me have a stroll and

see how bad it is!

It's worse than
what I thought!
God knows what
happened to our
. car? Let me check
We want the garage first.
to go with

The only glass window had
shattered and water had entered.

Why not Pa?

I can help you
push the car out

Everything that was on \
the floor soaked in the
accumulated rain water.

Don't
step into the water,

¥ tay away

S
L
;.’

. 100l or appliance while A
‘ - standing in =
water




Remember! .
All household circuits consist

Alas!

where is the farmhouse
and its rustic beauty?

purposes-to
P conduct any extra
A |charges fo the
E’ ground.Stay

= there !
S Don't Move!

Because if the live wire has
falleninto the flooded water byp

an, it tal.
'.‘ ‘ y chance, it can prove fata
D \__ We can be electrocuted
NS

Sneha Dovun!
V3

Beware!!
There re hanging Y

cables overhead.
Any one of them
could be
dangerous. You
didn't notice it.




L N
_/ Gosh! All this is
" going to take at

How are we going
to manage without
_ least a week to / electricity, food, \
(_ get back on track! milk, vegetables, ]
~ , y. water? N/
e Uff! I'm sick with

/

your cabin is intact.
« | Hope your wife and

/" Snehasish, ™ e

[ remember my \ " Ves, what
\ uncle living in / ( happened
. Murshidabad? /. tohim?

network. Roads full

of fallen trees.Even
walking not possible.
S0 no cars, cycles or
vehiclesWires fallen




l

His voice trailed
off. I heard him
crying bitterly.

He fell down the stairs today
morning and is still unconscious.
Their car is underwater. And no
ambulance tooll And it is a really
bad head injury. A lot of blood loss!
Am really worried

Ma, Rohit's grandmother is no more.

She is dead! She was hospitalized
and was on a ventilator and because
the power outage lasted for more
than 8 hours the alternate sources
couldn't hold out. What a tragedy!

.

/" Oh god I am feeling too
sick, let's go inside.
Please put all your
mobiles on power saving
mode.




MCQ

1. Three bulbs B1,B, and Bs are connectedin two circuits as follows:

A AR
07 S S A
Bl B3

If B2 gets fused,in whichcircuitB1 and Bs will still glow?
a.A b.B c.Both Aand B d. Neither Anor B

Theresistors Riand R: are connected in:

a. parallel in both circuits.

b. series in both circuits.

c. parallelin circuit Aandin seriesin circuitB.
d. series in circuitAandin parallelin circuit B.

3. The diagram shows a network of four resistors which is connected to an electric source.
Identify the resistors which are connectedin series in this network.

a.B,Aand D b. B,CandD c.C.Dand A d ABandC

25




Fill in the blanks:

1. A and path of electric currentis calledan electric circuit.

2. are often used insteadoffuse as it acts as aswitch and can bereset.

3. Toomany devices connected to asingle socket candraw a current from the mains
which can heatup wires andevencatch fire. This is called

Match the following:

A B
Black The ratio of voltage across aconductor to the net current
flowing through it

Fuse Preferred electric circuit for Household
Series Circuit Neutral Wire
A wire thatmelts when a large currentflow throughit, thereby

breaking the circuitandstopping the flow of current

Resistance Circuit in which current remains constant

Parallel Circuit

Forthe following questions, two statements are given-one labelled Assertion (A) and the
other labelled Reason(R). Select the correct answer to these questions from the codes
(@), (b), (c)and (d)as given below:

a) BothAand R aretrue andRis the correctexplanation ofA

b) BothAand R aretrue but R is NOTthe correct explanation ofA
c) Ais true but Ris false

d) Ais falseand Ris alsofalse

e) Ais false but Ris true

(
(
(
(
(

1. Assertion (A): Itis notadvisable to turn power onor off by yourselfor use an electrictool or
appliance while standing inwater.

Reason (R): Pure water is a bad conductor of electricity.

Assertion (A): All household circuits consists of a green wire called earth wire that acts as
a safety measure.

Reason (R): Earth wire conducts the extra charges tothe ground thereby preventinglarge
currents to flow through the appliances.

Assertion (A): Short circuitis caused when suddenly the resistance in the circuit

increases that heats up the wire and melts them, sometimes resultinginfire.

Reason(R): This happens when there is an accidental connection between two nodes
which areintended to be atsame voltages.




Unit-1 (Crossword)

Across Down

4. Modern safetydevice 1. Name of the super cyclone

5. Electrical safety device 2. Instant death by electric shock

6. Infinitecurrent 3. akin tofriction

8. Household circuits 7. back-to-back connection

9. Path of Electricity

10. too manyplugins
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I am so bored! The TV
isn't working, there is no
network in the phones
and the internet lines
are of f tool

nothing
b, fodo!

Let's find

some candles.

Yes, Pa even I cannot
study without online
resources, and I have
so many projects left,
how will I submit
them?

Calm down, there's no
need to panic,
Abhinash, the city has
almost drowned and
there is certainly a
major grid failure,




Sneha points towards a shadow!

Oh, him? He is
Ramlal uncle, the
security personnel
here.

Sneha! What
happened?

Why did you
scream ?

Me taking night
rounds, what
happened?

everything ok? -~ Hmm, er, nothing.

Lipika, please
take the kids to
our room.

Ramlal , any
idea when the
power will be

restored?




No, sir.

The municipality says
power lines and poles are
damaged due to cyclone.

May be 8-10 days.

8-10 days?
Well, let's
see what we
can do in the
morning.

Can I at least use
my phone to
study?

Goodnight kids!
Try to catch up
with some sleep.
But it is so hot,
I don't think I
can sleep.

windows open,
let's feel the

Now go to sleep
children . We will
utilise the daylight to
carry on with our work.

We need 1o be frugal in the
H present condition, Abinash

\
Q . We should use our powerbank

judiciously in case we need to Yes PO, jUSf
charge our phones and make . g

emergency calls - - as the elder‘ly

. ) people do
v ol < There's not much\2 -
i _" I\ charge left :




Ma, what is the use of
all these gadgefts if it

all runs on electricity?
Is there no way out?

I hope now you
understand how
important it is fo
save energy. This
is why we ask you
to switch of f the

lights and fans
when not in use.

Pa, you know, as far as my memory goes you
had attended an inaugural ceremony of a new
power unit that was supposed to provide 4000
MW of electricity. Despite this, why are we
facing regular power cuts?

Power crisis arises when there is more or
increased demand for electrical energy and
less supply. See, in the last few years, we
have added at least eight new appliances.

117
| 5

So, the electrical consumption has
increased three fold. There are three
air conditioners, a dishwasher, two
geysers, ornamental lamps, two washing
machines in our house alone , even when
it is not absolutely necessary.




Qur electricity bill has increased\
three fold . So imagine Abhi, if
every household increases their

consumption three fold, how
much of a crisis it can bring in.

E ]

>

P

L4
e
‘

Oh yeah! T never
thought of that.




Then do you think electric cars which are going
to be launched soon will add to this demand?

It's not just electric cars, come on! Think of the metro
train, new railway routes and trains, battery operated
two wheelers, three wheelers and what not? Electricity
has reached 1,21,000 villages in the recent past.

Add to it the surge E
in the number of
mobile phones, tabs,
laptops and other
online devices.

Also a number
of new
machinery and
industries etc.
etc.




/ But how do we\

save energy K Yes, Sneha. Energy
then, can't we conservation is the

just reduce the answer. It means we
number of should use our
appliances in resources judiciously
our home? and get rid of our old
\ and non-essential
appliances.

| Okay, the pot is
- } boiling up now.

o :, | Canyou please
:';m j\*& |l get me some
(98 VAR bread, tomatoes

\ and cheese from

the fridge?




Snehashish, we ran out of vegetables. We're having a shortage of water and I have
an important webinar to conduct day after tomorrow. It is really important for you
to go out and check the E.O.(Electricity Office) and get some vegetables on the way.

2

-

—

Yes, I was planning
to go with Ramlal
after breakfast.

Ramlal and Mr. Dutta are getting
When was the last time ready to leave for the market,
we vacuumed the coils 5
of our refrigerator?

—
( Be careful
Pal
After you come
back, we can
play a board

e OK! but before
We need to clean the it gets dark

coils otherwise it'll | again , finish all
consume more energy ‘g your important
than required. ' tasks.




A Radio Broadcast is
going on.

Thousands of
trees uprooted
in the storm,
electricity and
telephone lines

brought down

Oh God! Ramlal,
how can we go
further?

~..and due to the
lock down all
over the
country, nothing
\ can be restored
2 soon

///_\\,
The municipality /
says there are |
about hundred
such complaints...

The newsreader

continues on }
S w— loss of

property..
and fourteen
million people
without

..The first super

cyclone that hit

West Bengal and
Kolkata in
particular!

Dad, how was the
situation out there?
Will we get
electricity today...
————2x___or anytime soon?

No way! The
situation out
there is worse
than we thought. P

- \4 [ VvV V % ‘J

by

7

7/




B
Worry not :

kids, let's just
hope it gets
better soon.

o

)
N

7

l "!;\wﬂ"

Just 3 days ago,
everything was fine.
Who knew that Nature
would slam us thus, and
bring everything to a
standstill?

Pa, You once said
that you didn't have
electricity in your
childhood. Did you
really use kerosene
lamps then?

Oh yes! My brothers and I used to
complete our homework under kerosene
lamps just like Sneha and you are studying
under candlelight now. How much our lives

have changed since those days!

Thank God!
The mango
tree survived.

Dad, wasn't
this tree
planted by

" Yes! Planting trees was
one of his hobbies.




MCQ

1. Increased demand for electrical energy and less supply resultsin:

a. Energy Conservation b. Conventional Sources

c.Power Crisis d. Electrocution
2. Whichof the following is more energy efficient?

a. Incandescent Bulb b. Fluorescent Tubelight c.Halogen light bulb d.LED
3. Whichofthe following addsto the demandof electricpower?

a.Handheld paper fans b. Bicycle c. Electric cars d. Oillamp

Fill in the blanks:

1. Toconserve energy, it is necessary to the number of appliances weuse.
2. Online education in the time of pandemic has demand of electrical energy.
3. It is essential thatwe our od appliances to reduce the of energy.

Match the following:

A B
Demandfor Calculated on monthly consumption of electricalenergy ina
Electrical Energy household or anyorganization
CFL The effortmade to reduce the consumption of energyby using
energy more efficiently

Energy
Conservation

Electric Bil Compact light bulbswhich are more energy efficient compared
to incandescent bulbs.

Surge in useof electronic gadgets like mobies, laptopsetc.

For the following questions, two statements are given-one labelled Assertion (A) and the
other labelled Reason (R). Select the correctanswer to these questions from the codes (a),
(b), (c)and (d) as given below:

a) BothAand R aretrue andRis the correctexplanation of A

b) BothAand R aretrue but R is NOT the correctexplanation of A
c) Ais true but Ris false

d) Ais falseand Ris alsofalse

e) Ais falsebut Ris true

(
(
(
(
(

1. Assertion (A): We must switch off the electrical appliances when they are not in use.
Reason (R): Unnecessary use of electrical appliances will lead to higher consumption and
more demandof electrical energy.

2. Assertion (A): Keepingthe cails in the refrigerator cleanresultsin efficient use of energy.
Reason (R): Coils in the refrigerator cool and condense the refrigerant.

3. Assertion (A): We should keep using old appliances instead of buying new ones.

Reason (R): Old appliances consumes less energy andhelpsin energy conservation.




Unit-2 Crossword

Across
3. unit of power
4. major powerhouse trip
5. utensils cleaner
9. kerosene-lit lighting
10. saving to minimise resource wastage

Down
1. The EO
2. source of light during blackouts
6. online seminars
7. device to heat water
8. common communication device




UNIT-3
wow /




Around 6 pm in the evening Ramlal enters with
two transparent plastic jars containing a
cluster of fireflies in each. Sneha hesitantly
approaches Ramlal holding her mother's hand.

[ Ramlal gently extends the jars to Sneha. ]

In my gaon we used thi
to light rooms after
sunset, when I was

Thank you, Ramlalji.
Sneha is very excited.
Aren't you?

Sneha excitedly runs into the living room
with the jars in hand.

Look what I have got!
Ramlal uncle gave me. Aren't
they cute? Don't they look
like those small LED bulbs
which we use back home?




Fireflies!!?
Sneha how mean of
you, why did you trap
e these? They will die!

Not me! I'm not
mean! Ramlal
uncle gave me.

Oh yes yes! /
let's keep it on e
the coffee table.

\\

Here in the farm
house there is
still a rustic
beauty that's
missing at our

They will not die, look
at those small holes

_— - —
" Dada, just like

Ramlal uncle said,
people led such
simple lives those
days, with minimum
dependence on hi-fi
gadgets.

N

on the jar.

Even now we have
the people living
around here, using
wood, charcoal,
kerosene and
petrol for their
basic fuel needs. It
is only in recent
years, everything
has gone electric.




/ Wood, charcoal, petrol etc. ara

termed as fossil fuels which

have poor calorific value and

cause a lot of pollution. Also
these deposits are limited and
fast depleting. So to balance

the supply-consumption ratio
we have to turn to renewable

They place the jars on the coffee table and
it looks very beautiful.

sources like solar, tidal etc.

Bio-gas?

What is Thaf?>

Bio-gas is a combustible gas
mixture produced by the
action of microorganisms on
organic waste materials like
cow dung, kitchen wastes and
other farm wastes.

g

Ma, how are the people \
living in villages or
around the farmhouse
coping with this
problem?

People near the
farmhouse use
biogas effectively
as they rear cattle
and all their
organic wastes are
used as well.

Oh! Those people
are so lucky to have
such simple sources

of energy. Of
course, their needs
are also simple,

Not only do they use
bio-gas, but also
effectively use wind
power. Have you seen
those two tall windmills
at a distance?




Wind power '
is basically \

converting
wind energy
to

electrical
energy, it

requires a

large open

space to be

However, in
coastal areas its
more windy, and

so can be more
effective!

No, we are not. Ours is o\

large country, and all these
alternative energy sources
have their own limitations.
For example, biogas is not
suitable for densely populated
metro cities and improvised
biogas plants are necessary,
wind energy farms need vast
open spaces, with fairly high
wind speeds , and tidal power
plants require huge

installation costs, that
affects cost effectiveness.

Even tidal power

can be tapped
from coastal

And alongside,
this can also
reduce pollution!

Am I right?

Not sun power, it's

solar power, where
very small units of

solar cells are put

together to forma

solar panel, and

that's too expensive
and requires large

space for installing

the panels.

Then are we using
these energy
sources like wind,
tidal and biogas
extensively in
India?




Not all kinds
are expensive!

There is another \}

type of solar

cells called BIPV |\

(Building-
integrated
photovoltaics)
that blend well
into the building
architecture.

As aresult, it displays the
custom image and provides
solar energy at the same time,
These can be very cost
effectivel With each passing
day it's a race to improve
efficiency and reduce costs.

BIPV come in
the form of
roofs, curtain
walls, facades,
and skylight
systems.

Also there is a new
technology called
Solar Skins that fit
designs into solar
panel systems. The
sunlight falling on
solar skins is
filtered to reach
the solar cells
beneath it.

That can be used to
power street lights,
small scale industries

implemented in etc and thus reduce
cities as well! A one- costs drastically in the
time investment on longer run,
solar panels and
windmills can still be
cost effective!

And this can be

P
by step keeping in mind the financial
and infrastructural strategies
required for the location. Even a small
step would mean a huge leap!




Oh! How much we
have improvised in
every field!

We can also suggest this to the
local authorities and together we
can fix a budget for the

installation of the solar panels.

LT i

would be a
fantastic

Pa, can't we install
solar panels in this
farmhouse?

Yes, I have been thinking
about it since our
conversation last night.

Yeah! it's a nice idea, | —
I must suggest this i
to our neighbour Ok, then you
(Mr.Banerjee), he is must call him
also the Head of the now, As it's
gram panchayat. only 8:20 pm
it's not so




Dad calls up Mr. Banerjee and
shares his idea. Mr. Banerjee
really likes it.

I must say
Mr.Dutta that I
will place this
matter in the
Panchayat meeting
‘ tomorrow and will
» let you know.

. Ok, Will T \ AP 7 Sneha and

await your — e Y ' Abhi come,
call. have your
dinner. It's

getting cold.

/ Dada, you spoke about / \

Yeah Yeah, we need to build a dam on
wind energy, solar < river to store water.
energy, bio-gas and tidal
energy this morning.
Are there other ways to

a
|

7 Then this water is released from the
0? / reservoir, flows through a kind of water

e wheels called water turbine, spinning it,
== the energy produced in this process is
\ used to generate electricity.

Oh yes! There's
hydel power,
geothermal

energy, nuclear
energy and
many more.




Yeah, I heard one of your
friends speak about this in
the Science Exhibition that

you had taken part in, last year!

L

XY
|

Wk

an ocean to generate
electricity, we can just
use our tank reserve
water for that!

Underground water in contact with
these hot rocks turn into steam
at high pressure. This steam is drilled
out to run turbines to produce
electricity.

\  theearth,

Geothermal means
'of the earth’, Does
it mean energy
from the earth?

Yes! It is the
heat energy
obtained from
hot rocks
present inside

M

~ ohokK guess that
can be tapped at only
some high-pressure

Enough of
discussions,
Sneha! Time

for Dinner! You
too, Abhi!

R




Af’rr' dinner both Sneha and Abhinash
went to their bedroom.

Dada, didn't you
win a prize in the
National Science
Exhibition? What

was it for?

Oh Yes! That was
for a 'Smart Home'
model where the
whole family
decides to live 'Off
the Grid"




s N - - P
/ / Lipika enters the room

/" T am proud of you for :
Whatever energy that / $hat eehicvement B to check on her kids.

household needed, was what use is it of, if we I see you
produced using non- don't use our ideas to haven't
conventional sources \ help the underprivileged? slept yet.
of energy. A part of it Say to alleviate their Dada was talking
worked on the latest sufferings? L L about so many
{ trends of 'Automation . things. I am not
and Robotics! That's , (| s feeling sleepy.
why I qualified in the v :
Nationals too!

Yes, you are right!
We should talk to

‘ Dad too about this.

Snehasish is waiting for Mr. Banerjee’s call
rom the early hours of the morning next day.

That's .
interesting! But ' / Yeah, yeah
now it's time for : don't worry I
bed. , i ; > e know that, T
L ' haven't
forgotten.

Lipika, please
keep the phone
close by.
MR. Banerjee
can call us any

/
S
/

OK,
Good Night!




Mr. Banerjee
explains everything
about the installation
of the Solar panel to
Snehasish.

Ok. It is so nice

to have someone

like you to reach
out to the masses.

" Had a word with Mr. Banerjee. Solar
panel installation will happen soon.

They will be in awe
of this initiative of
ours!

These solar panels,

once installed, can
help these people
and partially help
them to live of f the
grid.

" We can show to
our friends the
next time we
come here for the
weekend stay.

L/




N TR
~Finally the power is ™
Saabji, the | back! Abhinash and
power lines T Sneha, charge all
have been ’ your devices so we
restored. . _ can connect to your

....Long
time after
I spoke to
Anish..my |
best
friend

One week IaTer. Abhinash and B ....of all the things T am
a group of his mates are thankful for, in the
distributing food and aftermath of the
essentials to the poor people  Jo " cyclone,
around the farmhouse. ‘




. That old sick lady blessed me with
tears in her eyes ..... but then there
my teachers and parents

was this beautiful smile on her face
who have taught me fo g
be grateful and too, in spite of the tears!!!

empathetic with the less
privileged! These people
need their
homes fo be electrified.
Need to link our solar
panel to their small
'\ homesat the earlie’sf.

"WE A N ONLY
| WHEN WE ARE HUMANE"

S p—————




MCQ

1. Which ofthefollowing appliances converts solar energy to electric energy?
a MCB b. Windmill  ¢.Turbine d. Solar Cells
2. Theenergy obtained from water is called:
a. Hydroelectric Energy  b. Tidal Energy c.Atomic Energy  d. Geothermal Energy
3. Which ofthe followingis nota conventional source of energy?
a. Petroleum b. Coal c.Natural gas d. Solar Energy

Fill in the blanks:

1. is the energy obtained from tides in coastal areas.

2. Biogasis a gas mixture produced by action of microorganism on
waste.

3. energyis obtained from the hotrocks present inside the earth.

Match the following:

A B

Wheelor rotor fitted with vanes made to revolve byfast moving
BPV : .
water, air or any other fluid

a

Solar Panel b Requires high installation cost

Nuclear Energy | C A type of solar cell that blends well into building structure.
d

Tidal Power Consists of small units ofsolar cells

Turbine e Non-Conventional Sourceof Energy

Forthe following questions,two statements are given-one labelled Assertion (A) and the
other labelled Reason (R). Select the correct answer to these questions from the codes
(@), (b), (c)and (d)as given below:

a) BothAand R aretrue andRis the correctexplanation of A

b) BothAand R aretrue but R is NOTthe correct explanation of A
c) Ais true but Ris false

d) Ais false and Ris alsofalse

e) Ais false but Ris true

(
(
(
(
(

1. Assertion (A): Use of wind energy to produce electricity islimited in India.

Reason (R):Wind energy farms can be built in busy cities in small confined spaces.

2. Assertion (A): Geothermal Energy is a conventional energy oftenused as a fuel.
Reason (R):Underground water in contact with hot rocks turninto steam at high
pressure, whichis drilled out to run turbines to produce electricity.

3. Assertion (A): Solar Skins are a cost-effective solution to convert solarenergyto
electrical energy.

Reason(R):They fit designsinto solar panel systems sothat the sunlightfalling onthem
is filtered to reach the solar cells beneath them which results in display of custom
images and production of solar energy at the same time.




Unit-3 Crossword

Across
2. gift given by Ram Lal
4. energy from the ocean waves

6. modern type of photo voltaic cells
8. energy derived from fundamental particulate forces

9. can be replenished

Down
1. semiconductor light source
3. group of photo voltaic cells
5. energy from lava, hot springs and fumaroles
6. byproduct of anaerobic respiration on organic
matter
7. rotating devices useful for generating power




McQ

1. b.B
2. c.parallelincircuitAandin seriesin circuitB

3. b.B,CandD
Fillin the blanks:

1. continuous, closed
2. MCB
3. Largeoverloading

Match the following:

1. Black— c (Neutral Wire)
Fuse—d (Awirethat meltswhena large currentflow throughit, thereby breaking the
circuitandstopping the flow of current)
Series Circuit —e (Circuitin which current remains constant)
Parallel Circuit—b (Preferred electric circuit for Household)
Resistance—a (The ratio of voltage across a conductorto the net current flowing

through it)

Assertion-Reason:

1. (b)BothAandRare true but Ris NOT the comrect explanation of A
2. (a)BothAandR aretrue andRisthe correct explanation ofA
3. (d)Ais falseand Ris alsofalse

Unit-1(Crossword Solution)




McQ
1. c.Power Crisis
2. d.LED
3. c.Electric cars
Fillin the blanks:
1. reduce
2. increased
3. stopusing, consumption
Match the following:
1. Demand for Electrical Energy—c (Surge in use of electronic gadgets like mobiles,
laptops etc.)
2. CFL—d(Compact light bulbs which are more energy efficient compared to
incandescent bulbs)
3. EnergyConservation —b (The effort made to reduce the consumptionof energy by
using energy more efficiently)
4. Electric Bill —a (Calculated on monthly consumptionof electrical energyin a household or
anyorganization)
Assertion-Reason:
1. (a)Both AandR aretrue and R is the correct explanation of A

2. (b)BothAandRaretruebutRis NOT the correct explanation of A
3. (d)Ais falseand Ris alsofalse

Unit-2(Crossword Solution)




McQ

1. d. Solar Cells
2. a.Hydroelectric Energy
3. d. Solar Energy

Fillin the blanks:

1. Tidal Energy
2. Combustible, organic
3. Geothermal

Match the following:

BIPV—c (Atype of solar cell that blends well into building structure)
Solar Panel — d (Consists of smallunits of solar cells)
Nuclear Energy — e (Non-Conventional Source of Energy)

. Tidal Power—b (Requires high installationcost)
. Turbine—a (Wheel or rotor fitted with vanes made to revolve by fast moving water, air or
any other fluid)

Assertion-Reason:

1. (c)AistruebutR is false
2. (e)Aisfalse butR is true
3. (a)Both Aand R aretrue and R isthe comrect explanation of A

Unit-3(Crossword Solution)

1]

=

d




Alternate pedagogies to the teaching of “Electricity-
Consumption and conservation”

The topic of Electricity consumption and conservation, can also be better understoodby the following alternate
pedagogies. The aim is toenable every studentto express their ideas in away that is mostcomfortable to them.

1. ART INTEGRATION:

Expressing thoughts and ideas through drawing, painting, poster-making,with short captions, helps
children with innate aesthetic flair to send a strong messageto the masses through the medium of
linguistic, naturalistic and artistic talents. Not only is this practised at Apeejay Schools,but the Apeejay
Anand Art competition, that is held every year on February 26th, at the Apeejay House grounds, is an
extrapolation of this initiative that provides a platform to children/students from all sections of the
society, to showcase their artistic skills on a given theme- Conservation, Happiness, Towards a Greener
world, Vibrant colours of life etc. Here are somevisuals.

SAVE FusL Berope TH.T00 LATE... x‘[/f/




2. SCENCE FARS/ EXHIBITIONS @ EXPERENTIAL LEARNING.
Science-Activity days,that is held class-wiseevery year, at Apeejay Schools have paved the way for students
to showcasetheir talents usingtheir psychomotor skils @experiential, hands -on learning. Theme based
science model —making competitions have made children think of innovative solutions to everyday
problems andshare their experiences with students from other schools. The Regional CBSE Science
Exhibitions hosted by Apeejay Schools every year has congregated many students across Eastem India and
promote the fun way oflearning science.Here are some visuals.

Regional level CBSE Science
Exhibition/Fair, 2019-20 |

Conducted by Central Board of Secondarj Education




Snehal Tulsaney
Class XII A
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GLOSOARY

Electric Current Electric currentis expressed by the amount of charge

flowing through a particularareain unit time.

Resistance: The ratio of voltage across a conductorto the net current

flowing through it.

Voltage: Voltage or potential difference betweentwo points inan electriccircuit
camying some current as the work doneto move a unit charge fromone point to
the other.

Electric circuit: Acontinuous andclosed path of electric current.

Series Electric Circuit: A closed continuous pathformed byend-to-end connection
of components such that the current that flows through each of the components
isthe same, and the voltage across the circuitis the sum of the individual voltage
drops across each componernt.

Parallel Electric Circuit: A closed branched path formed by connecting components
across each other such that the current divides and only part of it flows through
any branch. The voltage, or potential difference, across each branch of a parallel
circuitis the same,but the curents may vary

MCB: An automatically operated electrical switch designed to protect an electrical
circuitfrom damage caused by excess curent from anoverload orshortcircuit.
MCB can beresetandreused.

Fuse: An electrical safety device that operates to provide overcurrent protection of
an electrical circuit. lts essential componentis a metal wire or strip that melts when
too muchcurrent flows throughit, therebystopping orinterrupting the current.

Live Wire: Alive wire isa wire camying anelectriccurrent.

Neutral Wire: Neutralwire is a circuit conductorthat normally completes the circuit
back to the source.

Earth Wire: The Earth wire usually camies no current. It is acts as a safety wire
and connects the metal case ofthe appliance to the Earth. However, if something

in the appliance goes wrong, or it is wired incorrectly, then the Earth wire may

also carry the same curent as the live wire.

Tidal Energy: A form of hydro powerwhichconverts the energy obtainedfrom

tides into other useful energies (electricity).

Geothermal Energy:Heat that is generated within the Earth. (Geo means

“earth,” and thermal means “heat” in Greek.) It is a renewable resource that

can be harvested for human use.

Bio-gas: Naturally occuring gas that is generated by the breakdown of

organic matter by anaerobic bacteria andis used in energyproduction.

Wind Energy: Energy obtained from winds that is used to generate electricity. Wind
turbines convert the kinetic energy in the wind into mechanical power. A generator
canconvertmechanical powerinto electricity.




Nuclear Energy:Heat energy released due to nuclear reactions, which most
frequentlyis then used in steam turbines to produce electricityina nuclear power
plant.

Solar Power: Energy obtained from sun whichisthen converted to usefulform
of erergy like electrical energy.

BIPV: Building Integrated Photovoltaics (BIPV) system consists of integrating
photovoltaics modulesinto the building envelope, such asthe roof or the facade.

Solar Panel: Adevice that converts light energy into electric curent.
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DearYoung Readers,

You read a line in a book and you read the same line written in a bubble
floating out of a character's mouth. You feel the later sketchy art to be more
alive than the fommer classical, written expression. The proof lies in the
increasing popularity of the Jgpanese Manga and the American Marvel graphic
novels that had allured human minds to the world of dreams and madness in
foorms of comic strips. Pictures have always been powerful communicators
since time immemorial, the proverbial Bison of the Spanish Altamira caves, has
always been the magnum opus of our great ancestors; it spoke more than
thousand words. We love cinema. In our younger days we have enjoyed our
comic books. And sooner we found that our long and serious fictions, non —
fictions and anthologies too adopted a new medium of expression through
sketches and dialogue bubbles in graphic novels. Graphic novels are just not
trendy, but extremely fascinating for their namrative style and ‘epicgeste’.

| have always been horrified by the discipline of sciences and convolutions of
numbers. Literature had been my forte, my ‘De La Grande Mephistopheles’. A
book had always provided me with a Teni Da-ian super excitement. | use this
nonsensical term of the fictitious Bengali character Teni Da’ to express my
ineffable feelings about literature. So, | always imagined to have sciences and
mathematics also in forms of poetry and stories. Till date, | remember the
falling of the apple, but do not remember the law of gravitation property. | can
see Archimedes running out of his bathtub screaming, ‘Eureka’, but do not
rememberthe laws of buoyantforce.




It is the initiave and energy exuded by Mr. Sandeep Sethi (Director,
Education, M.S.M.S I, Museum Trust), with a proposal to have a ‘book of
Physics’ as a graphic novel. And Lo, my dormant desires woke with excitement
to get my dream science book. The Apeejay School, Park Street and Apeejay
School, Salt Lake were one of the many schools, that was given a chance by Mr.
Sethi, to make a mark, by creatively reinventing, the language of the sciences,
especially physics. Finally, we got a Physics Graphic Novel. Here it is! Tum the
pages. | am sure, you will cherish the beautiful graphics, exciting images,
engaging conversations, great characters, lovely stories, scary stomms;
everything soreal, so picturesque!

The indomitable efforts of the Science teachers, Art teachers, Computer
teachers and the English teachers have led to this fine pieceofwork.

Enjoywhat | couldn’t at yourage!
Rita Chatterjee

Principal and Administrator, Apeejay Schools, Kolkata
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