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Foreword

The National Education Policy 2020 envisages a system of education
in the country that is rooted in an Indian ethos and its civilisational
accomplishments in all fields of knowledge and human endeavour.
At the same time, it aims to prepare students to engage constructively
with the opportunities and challenges of the twenty-first century.
The basis for this aspirational vision has been well laid out by the
National Curriculum Framework for School Education (NCF-SE) 2023
across curricular areas at all stages. By nurturing students’ inherent
abilities across all five planes of human existence (pafichakoshas), the
Foundational and Preparatory Stages set the Stage for further learning
at Middle Stage. Spanning Grades 6 to 8, the Middle Stage serves as
a critical three-year bridge between the Preparatory and Secondary
Stages.

The NCF-SE 2023, at the Middle Stage, aims to equip students with
the skills that are needed to grow, as they advance in their lives. It
endeavours to enhance their analytical, descriptive, and narrative
capabilities, and to prepare them for the challenges and opportunities
that await them. A diverse curriculum, covering nine subjects ranging
from three languages—including at least two languages native to
India—to Science, Mathematics, Social Sciences, Art Education, Physical
Education and Well-being, and Vocational Education promotes their
holistic development.

Such a transformative learning culture requires certain essential
conditions. One of them is to have appropriate textbooks in different
curricular areas, as these textbooks will play a central role in mediating
between content and pedagogy—a role that will strike a judicious
balance between direct instruction and opportunities for exploration
and inquiry. Among the other conditions, classroom arrangement and
teacher preparation are crucial to establish conceptual connections
both within and across curricular areas.

The National Council of Educational Research and Training, on
its part, is committed to providing students with such high-quality
textbooks. Various Curricular Area Groups, which have been
constituted for this purpose, comprising notable subject-experts,
pedagogues, and practising teachers as their members, have made
all possible efforts to develop such textbooks. Curiosity, Textbook
of Science for Grade 7 aligns with NEP 2020 and NCF-SE 2023,
fostering experiential learning through real-world examples. It
encourages curiosity, exploration, questioning, and critical thinking.




The content attempts to integrate science subjects such as physics,
chemistry, biology, and earth science with cross-cutting themes like
environmental education, value education, inclusive education, and
Indian Knowledge Systems (IKS). By incorporating hands-on activities,
the textbook engages students in an integrated approach, promoting
reflection and group discussions. The textbook emphasises creativity
and innovation, positioning students as active learners. Additionally,
the adopted pedagogy encourages critical thinking, reasoning, and
decision-making. The textbook provides ample opportunities for
peer learning, which enhances the overall learning experience for
both teachers and students. The focus is on collaboration and active
engagement through student-centred approach to education.

However, in addition to this textbook, students at this stage should
also be encouraged to explore various other learning resources.
School libraries play a crucial role in making such resources available.
Besides, the role of parents and teachers will also be invaluable in
guiding and encouraging students to do so.

With this, I express my gratitude to all those who have been
involved in the development of this textbook and hope that it will meet
the expectations of all stakeholders. At the same time, I also invite
suggestions and feedback from all its users for further improvement
in the coming years.

DINESH PRASAD SAKLANI

Director
New Delhi National Council of Educational
March 2025 Research and Training
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About thls Book

We hope you enjoyed exploring the wonderful world of science in
Grade 6, guided by the textbook Curiosity. You might still have more
questions in science that you wish to explore! The Grade 7 textbook,
the second in the Curiosity series picks up where we left off in Grade 6,
continuing this exciting journey and helping you explore even more
questions that you may wonder about.

The Grade 7 textbook has been carefully crafted in alignment with
the recommendations of the National Education Policy (NEP) 2020
and the National Curriculum Framework for School Education
(NCF-SE) 2023. The textbook has been designed to meet curricular
goals, covering key scientific concepts like matter, the physical and
living world, health, hygiene, and the connection between science,
technology and society. Like the Grade 6 textbook, this textbook
also focuses on the nature of science and its processes. Each chapter
includes creative activities, thought-provoking questions, and helpful
illustrations. The textbook combines concepts from biology, chemistry,
physics, and earth science, while weaving in cross-cutting themes like
value education, inclusive education, environmental education, and
the Indian Knowledge Systems (IKS). The goal is to encourage hands-
on learning rather than rote memorisation. Through this approach,
the Curiosity series aims to help learners think critically and become
responsible members of society.

Curiosity, Textbook of Science for Grade 7, has twelve chapters.
Chapter1,titled ‘The Ever-Evolving World of Science’, givesan overview
of the ideas covered in the book and aims to get the readers excited
about learning more about science. It develops a thread connecting
all other chapters, showing how they are all linked together. It also
highlights that science is primarily a way of thinking, observing,
asking questions, and discovering by doing. It is a process rather than
a compilation of facts. This fun introductory chapter is meant to excite
the students and is non-evaluative.

The chapters start with real-life situations to grab the students’
attention and to help them relate with their previous knowledge.
The activities in the book are designed to give learners hands-on and
minds-on experiences. These activities are inclusive and encourage
working together to promote collaborative learning. After each
activity, there are questions to help learners check their understanding
and see how much they have learnt. We hope the questions make the
students think deeply, reflect, and analyse ideas critically to arrive at
a conclusion.




To sustain the readers’ interest, some challenging ideas,
additional information, interesting facts, and other engaging
materials are presented in various boxes.

The box  ‘Fascinating
Facts’, highlights fun facts,
interesting observations, and
#]) curiosity-driven questions.

P =

The ‘Dive Deeper’ boxes , mayyp
contain advanced concepts |\ EEPER )
that lead to questions for \“"-\\‘/x;’
in-depth exploration of a OQ
topic. -

HOLISTIC LENS

The ‘Holistic Lens’ offers
horizontal connections to a concept
from multiple perspectives.

‘Science and Society’ links
with real-life applications SCIENCE AND SOCIETY
showing how science has |%y
contributed  to  societal /¥
development. O <

Some chapters also feature
sectionscalled ‘Know aScientist,’
where students can learn about
the contributions of Indian and
international scientists related

— to the relevant topics.

This section includes brief biographies and shows how
scientists have made a difference. Each chapter includes
highlighted words that emphasise key concepts explained in
the chapter. Some highlighted words outline the procedures
in scientific activities. An interesting non-evaluative
element that has been incorporated in some of the chapters
is the introduction of certain verses from various Indian
texts to promote rootedness in the learners as envisaged in
NEP 2020.
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In a Nutshell

‘Ina Nutshell’ presents the summary of a chapter,
offering an overview of the key ideas discussed.

Let Us Enhance Our Learnlng

‘Let Us Enhance Our Learning’ includes a range of
exercises, from pictorial questions and puzzles to
multiple-choice questions, offering a challenging and
engaging experience.

—qln These questions not only help in self-evaluation
(w__'w but also evaluate the competencies developed in each
(w2 chapter. We recommend that questions for evaluation
be similar to the ones in this section.

A -
4 i 'WHAT WILL g |s-
: HAPPEN _JITE

5 whar | [way
l SHOULD | NOT

EXploratory Pr01ects

A unique feature of the book is ‘Exploratory Projects’, which
involves activities designed to encourage the interaction of
learners with their peers, parents, teachers, experts, and the
community.

Learners are encouraged to gather diverse information and
draw their own conclusions. Some projects may require prior
preparation and collaboration.

The textbook is just one way to learn. Learners should also
explore and observe their surroundings. Information and

L, & .
Geography y Society

when used appropriately. The QR codes across the textbook
provide access to interactive resources like audio and video
clips, puzzles, games, quizzes, and additional content, allowing
learners to explore at their own pace and convenience.

The journey of each learner through this science textbook is
expected to be filled with joy. We hope that the curiosity sparked
by this book will continue in the higher grades! We express
our gratitude to all the members of the Textbook Development
Committee for their contributions in shaping this textbook. We
look forward to the feedback of the readers.

TEXTBOOK DEVELOPMENT TEAM
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CONSTITUTION OF INDIA

Part III (Articles 12 — 35)
(Subject to certain conditions, some exceptions
and reasonable restrictions)

guarantees these

Fundamental Rights

Right to Equality

before law and equal protection of laws;

irrespective of religion, race, caste, sex or place of birth;
of opportunity in public employment;

by abolition of untouchability and titles.

Right to Freedom

of expression, assembly, association, movement, residence and profession;

of certain protections in respect of conviction for offences;

of protection of life and personal liberty;

of free and compulsory education for children between the age of six and fourteen years;
of protection against arrest and detention in certain cases.

Right against Exploitation

for prohibition of traffic in human beings and forced labour;
for prohibition of employment of children in hazardous jobs.

Right to Freedom of Religion

freedom of conscience and free profession, practice and propagation of religion;
freedom to manage religious affairs;
freedom as to payment of taxes for promotion of any particular religion;

freedom as to attendance at religious instruction or religious worship in educational
institutions wholly maintained by the State.

Cultural and Educational Rights

for protection of interests of minorities to conserve their language, script and culture;
for minorities to establish and administer educational institutions of their choice.

Right to Constitutional Remedies

by issuance of directions or orders or writs by the Supreme Court and High
Courts for enforcement of these Fundamental Rights.
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THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having |
'| solemnly resolved to constitute India intoa |
'[SOVEREIGN SOCIALIST SECULAR | . -

DEMOCRATIC REPUBLIC] and to secure
to all its citizens :

JUSTICE, social, economic and
political;

LIBERTY of thought, expression, belief,

faith and worship;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of

the individual and the *[unity and

integrity of the Nation];

IN OUR CONSTITUENT ASSEMBLY | .

this twenty-sixth day of November, 1949 do

HEREBY ADOPT, ENACT AND GIVE TO |

OURSELVES THIS CONSTITUTION.

1. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,

2.

for "Sovereign Democratic Republic” (w.e.f. 3.1.1977)
Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation" (w.e.f. 3.1.1977)

N\
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Constitution of India

Part IV A (Article 51 A)

Fundamental Duties

It shall be the duty of every citizen of India —

(a)
(b)

(©)
(d)

(e)

(f)
(2

(h)
(i)
Q)

*(k)

Note:

to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national struggle
for freedom;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon to
do so;

to promote harmony and the spirit of common brotherhood amongst all
the people of India transcending religious, linguistic and regional or
sectional diversities; to renounce practices derogatory to the dignity of
women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes,
rivers, wildlife and to have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and
reform;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective
activity so that the nation constantly rises to higher levels of endeavour
and achievement;

who is a parent or guardian, to provide opportunities for education to
his child or, as the case may be, ward between the age of six and
fourteen years.

The Article 51A containing Fundamental Duties was inserted by the Constitution
(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with effect from
1 April 2010).
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We hope you enjoyed your adventures with Curiosity in
Grade 6, and are now ready to continue our journey into the
wonderful world of science. This again, is not just a textbook with
facts—it is an invitation to question, to perform experiments,
and to explore, as we try to understand the beautiful world we
live in. The world of science covers everything —small and large,
near and far. We may be looking at tiny cells inside a leaf, or
the movement of the sun and the stars. We may be testing out
the materials around us at home, or discussing how water flows
underground. As you go through the chapters in this book, you
will start new adventures that challenge your thinking, expand
your knowledge, and help you become an explorer, making small
discoveries for yourself.

Before we dive into our exciting journey, take a moment to
observe something special about this book. Look at the page
numbers—they follow the playful flight of a butterfly and the
soaring of a paper plane! Just as a butterfly flutters freely and a
paper plane flies into the sky, learning takes flight when curiosity
leads the way. Did you know that something as simple as a paper
plane inspired real scientific explorations of flight? From early
inventors studying bird wings to modern engineers designing
aircraft, the dream of flying started with simple observations and
experiments. So, as you turn each page, let your imagination take
flight — exploring new ideas, discovering wonders, and reaching
for the skies!
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Exploration, of course, isn’t just about discovering new facts
or learning about different things in nature. Science, as we said
in Grade 6, is a process, so it is about a way of thinking that
welcomes curiosity, asks questions, and is open to the unknown.
In Grade 7, we will try to ask deeper questions: How do things
work? Why do events happen the way they do? And what can
we learn from the patterns that we see in nature?

To do this, we have to step out of this book, step out of the
classroom perhaps, and experience the world through activities
and experiments. These are experiences that we hope will not
just be interesting or exciting but also serve as stepping stones
to a deeper understanding of the environment we live in and of
our place on this planet. We believe that this will also help you
to see science as an ongoing process of discovery. And not just
about discovery alone, but also about responsibility. As young
science explorers, you will soon see how human activities are
linked to what happens in the natural world and are connected
to the society we live in. You will, we hope, also see the role that
science can play in addressing environmental challenges and
help in creating a more sustainable world.

But let’s get back into this book for now. You will read about
topics in different fields of science, from physics and chemistry
to biology and earth sciences. While they might appear as
different chapters, just as we had said in Grade 6, they are
all interconnected. Scientific ideas in one area often inspire
discoveries in another, or at least allow us to ask questions in
another area. So, let’s take a quick journey through our book for
this year. We will start by looking at the properties of materials
around us, mostly the things we experience but perhaps never
ask questions about —why are some fruits sour? What happens
when we wash a haldi stain on our school uniform?




We then move on and play with some
electric batteries, lamps and wires to try to
find other kinds of properties of materials.
What kind of materials do we need to make a
lamp glow? This will lead us to classifying
materials based on their properties—and we
will enter the world of metals and non-metals.
We know from our experience that a torch
battery runs out eventually, and can’t be used
again. We’ll explore what kind of changes happen around us.
Some changes can be reversed and others cannot be reversed.

The Ever-Evolving World of Science

Batteries run out, ice melts into water, fruits ripen, rocks break
into pebbles... what kind of changes are these? Some of these
happen, or happen faster, when things are heated. We will look
at how heat flows—whether it is the melting of an ice cube in a
glass, or the melting of a glacier. Water is, of course, everywhere,
and with the heat from the Sun, it evaporates from the seas and
falls as rain, perhaps trickling down into the ground, somewhere
far away.




However, it isn’t just changes in materials
around us that we see, or the hidden changes in
water that we do not see. As we are growing, our
bodies are changing as well. Especially around
the middle-school years, our bodies are changing
rapidly! Why? Not just us humans, there are
life processes that are essential to all animals
for their survival. To grow, we have to eat and
breathe, blood has to circulate the nutrients
from the food all over the body and so on. But
why animals alone? Don’t plants also need food
to grow? How do they get their food? Do they also
breathe? How? Over the time that life has evolved
on our planet Earth, it has figured out how to do this in a beautiful
and carefully balanced way. Ah, but what is time? The clock on
the wall or a wrist watch tells us the time and how it passes. We
get prepared to go to school in the morning and are ready to sleep
at night but have you thought about how we measure time? And
how fast does something happen?

Long before the age of electric clocks and digital watches, early
humans observed the shadows of objects in the Sun and used the
position of the shadows to tell the time. Light and shadows are
not just useful for shadow
puppets or to tell the time.
Naturally, light helps us see
and today, we’ve developed
a lot of ways to generate
s light (so we can read a
. book at night, even when
— the Sun doesn’t shine). But,
~ more importantly, asking
questions about the nature

Curiosity | Textbook of Science | Grade 7




of light has given us a very deep understanding of the universe
we live in. While we’ll perhaps learn about it only later, light and
shadows are not just limited to things around us at home.

Even the Earth and the Moon can cast shadows, leading to
the fascinating phenomena of eclipses. And of course, we have
day and night that depend on receiving light from the Sun. To
understand all of this, we need to know how the Earth rotates
around its axis, how the Moon goes around the Earth, and the
Earth around the Sun. And the consequences of these movements
on life on our beautiful planet. While all this might have your
head spinning, think about it. Isn’t it amazing that we humans
can wonder about the wonderful world we live in?

In the chapters that follow, you’ll
also make simple observations and
do fun experiments, and dive into
topics that need careful thinking.
Each chapter builds on what you
already know and encourages you
to ask questions, explore, do hands-
on experiments, and think like a
scientist! As you will find out, even
those experiments that seem to
confirm what we think will happen,
might lead to some additional
questions that might need more
experiments and more questions.
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1.1 Happy Exploring!
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tﬁctivity 1.1: Question the Answer ||

In school or during tests, you’re usually given questions and
expected to find the answers. But let’s turn that around! To think
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like a scientist, it is equally important to ask interesting questions!
Great scientists don’t just answer questions —they ask amazing
ones! (Remember last year we had said, “To be a wise person,
you must be a whys person”.)

Look at the answers below. Your task is to come up with a
curious, creative, and fun question or situations that could
lead to these answers. There are never any wrong questions, so
let your imagination run wild! Since such exercises might not
be very familiar, here is an example to help you! Suppose the
answer was ‘just make it half!” —what all could this be a response
to? Well, it could range from “How do we ensure getting equal
shares of cake?” to “My essay is too long”, or “I can’t fit this in
the envelope” or even “I cannot dance to such a long song”... all
very different! So, let’s see what kind of creative questions you
can ask!

Question: ?

Answer: Just add some milk.

Question: ?

Answer: Because the cat’s teeth were crooked.

Question: ?
Answer: Don’t panic, I have my towel.

Question: ?

Answer: 42

(Please ask a more interesting, and not obvious questions
like “What is 32+10?”, or even “What is the answer to life, the
universe, and everything?”)




Exploring
Substances: Acidic,
Basic, and Neutral

On 28 February, the school hosted a science fair to celebrate
National Science Day. At the entry gate, siblings Ashwin and
Keerthi were greeted with a white sheet of paper. They were
curious to know why a white sheet of paper was given to them!

A few steps ahead, there was a volunteer spraying a liquid orrrenoz
on these sheets of paper. The siblings also got their white sheets
sprayed. To their surprise, the words ‘Welcome to the Wonderful
World of Science’ appeared on the papers the moment the liquid
was sprayed (Fig. 2.1). They were excited and eager to know how
this happened and the reason behind it.
Their curiosity was partly satisfied at the ‘Colourful World
of Substances’ stall. They saw many activities showing colour
changes on mixing different substances. They decided to explore
these changes further. Let usjoin them on thislearning adventure.

W Enquire!




2. _ Nature — Our Saence Laboratory _

2.1.1 Litmus as an indicator

b
l Activity 2.1: Let us explore |

% Collect samples of lemon juice, soap solution, amla juice,
tamarind water, vinegar, baking soda solution, lime water,
tap water, washing powder solution, sugar solution, and salt
solution.

< Take a strip of blue litmus paper
and cut it into small pieces.

% Spread these pieces on a clean
and dry white tile.

% Using a dropper, put one drop of
each of the samples, one-by-one,
on these litmus paper pieces, as
shown in Fig. 2.2a.

Fig. 2.2(a): Colour change in
blue litmus paper

< Doyouobserve any change
in the colour of the blue
litmus pieces?

X/

A

% Record your observations
in Table 2.1.

% Repeat the same activity
with pieces of red litmus
paper as shown in
Fig. 2.2b and record your
observations in Table 2.1.

Fig. 2.2(b): Colour change in
red litmus paper

How to prepare lime water?

Do not confuse lime water with the word lime, which is a fruit
similar to lemon.

Lime water (solution of calcium hydroxide in water) can be
easily prepared by mixing lime (chuna, i.e. calcium oxide) in water
and leaving it undisturbed for some time, say an hour. Filter the
liquid into another container and use it as lime water.

Curiosity | Textbook of Science | Grade 7
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‘ Table 2.1: Testing the nature of samples with blue and red litmus papers
P pe—

Colour of blue Colour of red
litmus paper after litmus paper after
putting a drop of putting a drop of
sample sample

S.No. Name of the sample

1. Lemon juice

2. Soap solution

3. Amlajuice

4. Tamarind water

5. Vinegar

6. Baking soda solution

7. Lime water

Exploring Substances: Acidic, Basic, and Neutral

8. Tap water

9.  Washing powder solution
10.  Sugar solution
11.  Salt solution

12.  Any other

Now, let us analyse Table 2.1 and sort the samples into
three groups as follows —

% Group A with samples that turn the blue litmus paper to red.
% Group B with samples that turn the red litmus paper to blue.

% Group C with samples that do not affect either of the two
litmus papers.

Record the data in Table 2.2.

[ Table 2.2: Grouping of samples tested in Table 2.1

Group A Group B Group C




I am curious to know—what are these
red and blue litmus paper strips made of?
Why do they change colour when drops
of some samples are put on them?

Fig. 2.3: Blue and red litmus
Let us find out! paper strips

Litmus is a natural substance obtained from lichens. It is
available both as a solution and in the form of paper strips,
known as litmus paper. The litmus paper is available in two
colours—blue and red, as shown in Fig. 2.3.

Substances that turn blue litmus paper to red are acidic in
nature, while those that turn red litmus paper to blue are basic
in nature. Since litmus shows different colours in acidic and basic
solutions, it is called an acid-base indicator.

Some other substances, both natural and synthetic, can
also be used as indicators. Synthetic indicators are made in
laboratories, and you will learn more about them in higher
grades.

HOLISTIC LENS

Lichens are formed by the association of two
living organisms, a fungus and an alga. They grow
on rocks and trees in regions that have abundant
» rainfall and clean air. Do you find lichens on trees
. in your neighbourhood?

o

| IQchens

Now, let us classify the substances sorted in Group A, Group B,
and Group Cin Table 2.2.

% The substances in Group A, such as lemon juice, amla juice,
tamarind water, and vinegar turned the blue litmus paper to
red, implying that these substances are acidic in nature.

% The substances in Group B, such as soap solution, baking
soda solution, lime water, and washing powder solution
turned the red litmus paper to blue. Hence, these substances
are basic in nature.

% The substances in Group C, such as tap water, sugar solution,
and salt solution, did not change the colour of either litmus
paper. Can you predict their nature?
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These substances are said to be neutral because they are
neither acidic nor basic.
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ﬁA(MJ_ty_Z.Z: Let us relate and explore |

Are all the substances in Group A of Table 2.2 edible? Have you
ever tasted these edible substances? Can you recall their taste?
You will find that all these substances taste sour. Thus, we can
say that substances that taste sour tend to contain acids and are
acidic in nature.

& Caution — Do not taste anything until asked to do so. Do not taste any

unknown substance.

Some common edible substances and the names of the most
common acids present in them are given in Fig. 2.4.

- Citric acid
/ Ascorbic acid (Vitamin C)
and Citric acid

/M) Tartaric acid

~.

& Citric acid and Oxalic acid

Fig. 2.4: The most common acids present in some edible substances

Find out and write the names of the most common acids
present in the following substances —

Lemon , Curd , Tamarind , Vinegar

Now, let us take one of the substances—baking soda
solution — from Group B. Rub the baking soda solution between
your fingers. What do you observe?

It feels soapy or slippery. Basic substances are generally
slippery to touch.

Also, bases generally taste bitter, but

(karela) possesses a bitter taste but is not | an indicator!

: ¢ Now, I can check
everything that tastes bitter may not | the nature of floor

contain a base. For example, bitter gourd | cleaning liquid using

basic in nature.

Iflitmus is not available, are there
some other natural substances
that can serve as acid-base
indicators?

Exploring Substances: Acidic, Basic, and Neutral




2.1.2 Red rose as an indicator

You might have observed many coloured flowers in your
surroundings. Try making your indicators using these flowers.

: 2
l' Activity 2.3: Let us prepare |

% Collect some fallen petals of
red roses available in your
~—— — surroundings (Fig. 2.5). It is
advised not to pluck flowers. You
may pick petals or flowers fallen
on the ground.

% Take a fistful of the collected
petals of red roses and wash
them with water.

% Crush the petals using a mortar pl-, 2.5 Red roses
and pestle.

Fig. 2.6: Red rose &
petals immersed in ]
hot water % Pour some hot water into the glass tumbler to ensure that

the crushed flower petals are completely immersed.
& Caution — Perform this step under the supervision of an adult.
% Cover the glass tumbler with a lid. Wait for 5-10 minutes till
the water becomes coloured (Fig. 2.6), and filter it.

% The filtrate (liquid after filtration) is the required flower
extract (Fig. 2.7) to be used as an acid-base indicator.

Place them in a glass tumbler.

Test tube

Test tube stand

Red rose extract

Fig. 2.7: Test tube containing the red rose extract
b

t_AﬂiMity 2.4: Let us find out |
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% Place 10-20 drops of the prepared red rose extract in each
of two small transparent bottles or test tubes. Mark them
A and B.
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% Add 20-30 drops of
lemon juice in test tube A
and 20-30 drops of soap ®
solution in test tube B with §
the help of droppers. 2
©
% Observe and record any s
colour changes (Fig. 2.8) to g
the extract in Table 2.3. §
% Repeat the same with the g
. ©
Oth.er, samples used in Fig. 2.8: The changes in colour of the g
Activity 2.1 and record your red rose extract on adding y
observations in Table 2.3. lemon juice (A) and soap solution (B) o
Table 2.3: Testing the nature of samples with the red rose extract §
f — =)
The colour of the £
red rose extract Nature of the 2
S.No. Name of the sample after adding the substance 3
sample .

1. Lemon juice
2.  Soap solution
3. Amlajuice

4.

Discuss your observations with your classmates.

% Are the samples that change the colour of the flower extract
to a shade of red the same as those that changed the colour
of blue litmus paper to red? (Group A, Table 2.2)

% Are the samples that change the colour of the flower extract
to a shade of green the same as those that changed the colour
of red litmus paper to blue? (Group B, Table 2.2)

% Are the samples that do not change the colour of the flower
extract the same as those that did not change the colour of
red and blue litmus papers? (Group C, Table 2.2)

From the above activity, we can conclude that the red rose
extract can also be used to test the nature of the substances;
hence, it is another example of an acid-base indicator. We can
conclude that the red rose extract seems to give red colour in an
acidic solution and green colour in a basic solution.

Can you now fill in the nature of the substances in Table 2.3?
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We are sure that you will be excited about the above results.
You may repeat the process of preparing the extract and testing
substances with some vegetables, fruits, or flowers, such as
beetroot, purple cabbage, turmeric, Indian blackberry (jamun),
and red hibiscus (gudhal) flower. They can also act as acid-base
indicators.

[

Y () depending on the nature of the

7% coloured flowers, whereas

FASCINATING FACTS

Hydrangea is a plant that
grows in cooler climates in
the Himalayan region and the
North-eastern states. It gives
flowers of different colours,

soil. Acidic soil produces blue-

Hydrangea flowers

in basic soil, the flowers are
pink or red. Can gardeners alter the colour of hydrangea flowers by
, adjusting the acidic or basic nature of the soil?

2.1.3 Turmeric as an indicator

We have used blue and red litmus paper strips in Activity 2.1. Can
you also make paper strips with some other natural indicators?
Find out by performing the following activity.

—

E_Amcy 2.5: Let us prepare |

% Take a spoonful of turmeric (haldi) in a petri dish or container
and add a little water to make a paste (Fig. 2.9a). You may
also grind a piece of fresh turmeric.

% Carefully dip a piece of filter paper in the turmeric paste
until it gets yellow colour.

% Take it out and allow it to dry.

% Cut this yellow paper into thin strips, which are used as
‘turmeric paper’ (Fig. 2.9b).

&Caution—Perform this step under the supervision of an adult.

(a) Turmeric paste  (b) Turmeric paper strips

Fig. 2.9: Preparing turmeric paper
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% Using a dropper, put a drop of each of the samples used in
Activity 2.1, one by one, on separate pieces of turmeric paper.

% Record your observations in Table 2.4.

Table 2.4: Testing the nature of samples with turmeric paper
IE;:E“;

The colour of the turmeric paper

S.No.  Name of the sample after putting a drop of the sample

1. Lemon juice

Exploring Substances: Acidic, Basic, and Neutral

2. Soap solution
3. Amlajuice
4.
What did you observe?

®,

% Do all samples change the colour of the turmeric paper?

% Group the samples which do not change the colour of the
turmeric paper.

Compare them with the

samples in Qroup A, Group B, {4 got a curry stain on my white
and Group C in Table 2.2. shirt and on applying soap it
Can turmeric paper be | changed its colour! Wow! Now I
used as an indicator for acidic | know the reason.
substances?  Discuss  your
observations with your classmates.
Based on the observations, we can conclude that turmeric
paper can be used to test basic substances. However, it cannot
differentiate between acidic and neutral substances.

FASCINATING FACTS

Why is turmeric known as a ‘Golden’ spice?
Turmeric is a member of the ginger family,
which is grown in India and other countries.
A common spice in daily households, it is being
researched for benefits beyond the taste and
colour it provides to the food! In the Ayurvedic
system of medicine, turmeric is considered to have numerous health
benefits, and is commonly used in several traditional home remedies.




Ashwin created a greeting card to pay gratitude to his teacher
on the day of Guru Purnima. He applied turmeric paste on white
paper and dried it. He wrote
his wishes in the teacher's
mother  tongue (Odia
language) on the dried paper
using one of the solutions
tested in Table 2.4. Which
solution can be used to write
the message? His teacher
applauded his creative use
of this concept.
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= Irespect myteacher as shenurtured

curiosity within me and bestowed

upon me the gift of learning. I bo
head in gratitude to her! -K

Are there any substances
whose odours change on
adding acidic or basic
substances?

There are some substances whose odours change in an acidic
or basic medium. These are called olfactory indicators.

Let us explore more!

g S -
| Activity 2.6: Let us investigate |

% Take some finely chopped onions in a container, along with
some strips of clean cotton cloth or filter paper.

% Tightly close the container and leave it overnight.

% Take two of the cotton cloth or filter paper strips from the
container and check their odour.

% Keep them on a clean surface and put a few drops of
tamarind water on one strip and a few drops of baking soda
solution on the other. Allow the drops to spread on the strips.

% Check the odour again.

% Do you notice any change in the odour of the onion strips
before and after putting tamarind water and baking soda
solution on them?

% Note your observations.
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% Similarly, test the change in the odour with other acidic and
basic substances and record your observations.
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KNOW A SCIENTIST

Acharya Prafulla Chandra Ray (P.C. Ray) is known as the
‘Father of Modern Indian Chemistry’. He earned a doctorate
in chemistry from the United Kingdom and returned to
India. He contributed towards advancing
scientific research in India. He also
established India’s first pharmaceutical
company (a company in the field of
medicines) in 1901. He was a person rooted
inIndian culture and knowledge traditions.
Through his writings on the history of )
chemistry in India, he highlighted the j
achievements and expertise of ancient ,ﬁ&h‘%§>
Indian scientists to the modern world. Ray, a social reformer, — pg
also advocated the use of the mother tongue as a medium of 'é_
instruction in educational institutions. , ﬂ

Exploring Substances: Acidic, Basic, and Neutral

2.2 What Happens When Acidic Substances

Let us investigate by performing the following experiment.

| Activity 2.7: Let us experiment_|

% Take one drop of lemon juice in a test tube and
add around twenty drops of water to it. Observe
the colour.

% Add a drop of blue litmus solution to it. Fig. 2.10(a): The colour of the

% Do you observe any colour change (Fig. 2.10a)? solution on adding blue litmus

< Slowly add drops of lime water to this test tube with solution
the help of a dropper and swirl it well.

% What do you observe? Is there any change in the
colour of the solution?

% A stage comes when the colour of the solution
changes from red to blue (Fig. 2.10b). -

% Again, add one drop of lemon juice to the above
solution.

Can you predict why there is a change in colour? Fig. 2.10(b): The colour of the
solution on adding lime water



Initially, when a drop of blue litmus solution is added to the
lemon juice solution, the colour of the solution turns red. When
lime water is added to this test tube, the colour of the solution
eventually changes from red to blue. This shows that the solution
in the test tube is no longer acidic. Lime water has neutralised
the effect of the acid.

When the solution of an acid is mixed with the solution of a
base in sufficient quantity, we find that the resulting solution is
neither acidic nor basic. Such reactions are called neutralisation
reactions. In a neutralisation reaction, salt and water are formed
with the evolution (i.e., release) of heat.

Acid + Base — Salt + Water + Heat

There are many examples in everyday life where you can
observe the use of neutralisation processes.

Let us find out!

2.3 Neutrallsatlon in Dally Llfe

Situation 1: Keerthi was observing a butterfly in
the garden with her hand resting on a tree trunk.
Suddenly, a red ant bit her, leaving her skin red
with stinging pain (Fig. 2.11). Her brother helped
her by applying moist baking soda to the affected
area, which relieved the pain. What do you think
might be the reason for this?

When an ant bites, it injects an acidic liquid
(formic acid) into the skin. The effect of the acid
can be neutralised by rubbing moist baking soda,
which is a base.

Fig. 2.11: Stinging effect What remedies do people use to treat ant bites
of an ant bite in your region?

Situation 2: On the Farmer’s Portal (an
online platform from the Department of
Agriculture, Cooperation and Farmers
Welfare), a query from a farmer states, “My
plants are not growing well lately”. After
a detailed discussion, it was found that
the excessive use of chemical fertilisers
(substances added to soil to help plants
grow better) made the soil acidic. What
remedy might be provided to him?

When the soil is too acidic, the plants
Fig. 2.12: Neutralising the acidic do not grow well. It can be treated with
nature of soil lime, which is a base. (Fig. 2.12).
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If the soil is basic, organic matter like manure and composted
leaves are added to it. Organic matter releases acids that
neutralise the basic nature of the soil.

Sometimes, the soil may be neutral, but the plants growing in
it may still show poor health, which can be due to the deficiency
of nutrients in the soil.

Situation 3: Ashwin’s friend Gurbir stays near an industrial area.
He shared with him that the fish population in his neighbourhood
lake was declining day by day! What do you think might be the
causes for this? It may be due to factory waste being released
into the lake.

If the factory waste is acidic in nature, what could be done to
save the fish in the lake?

The factory waste can be neutralised by adding basic
substances before releasing into the lake.
Let us wrap up!
Now, can you explain why the words ‘Welcome to the Wonderful
World of Science’ appeared on Ashwin and Keerthi’s paper sheets
when the liquid was sprayed on them?

Do you think that one possibility could be using a turmeric
solution for the spraying liquid and a soap solution for writing
on the paper?

Exploring Substances: Acidic, Basic, and Neutral

% Substances around us may be classified as acidic, basic, and
neutral in nature.

% Extracts of lichen, red rose, red hibiscus, purple cabbage,
turmeric, etc., can be used to indicate the nature of substances.

« Substances that show different colours in acidic and basic }
solutions are called acid-base indicators.

% Acids turn the colour of blue litmus to red. Bases turn the /¢
colour of red litmus to blue.

>

X/
>

Extract of red rose gives red colour in acidic solutions and
green colour in basic solutions. /

% The yellow colour of turmeric turns red in basic solutions
but remains unchanged in acidic and neutral solutions.

% An acid and a base neutralise each other, forming salt and
water, along with the evolution of heat.

% Many day-to-day problems like a red ant bite, acidic or basic
nature of soil, and industrial waste can be attempted to be
managed by the process of neutralisation.
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1. Asolution turns the red litmus paper to blue. Excess addition
of which of the following solution would reverse the change?

(1) Lime water
(ii) Baking soda
(iil) Vinegar
(iv) Common salt solution

2. You are provided with three unknown solutions labelled A,
B, and C, but you do not know which of these are acidic, basic,
or neutral. Upon adding a few drops of red litmus solution
to solution A, it turns blue. When a few drops of turmeric
solution are added to solution B, it turns red. Finally, after
adding a few drops of red rose extract to solution C, it turns
green.

Based on the observations, which of the following is the
correct sequence for the nature of solutions A, B, and C?

(1) Acidic, acidic, and acidic
(i) Neutral, basic, and basic
(iii) Basic, basic, and acidic
(iv) Basic, basic, and basic
3. Observe and analyse Figs. 2.13, 2.14, and 2.15, in which

red rose extract paper strips are used. Label the nature of
solutions present in each of the containers.

Fig. 2.13

Fig. 2.14 Fig. 2.15

4. Aliquid sample from the laboratory was tested using various

indicators:
Indicator Red litmus Blue litmus Turmeric
Change No change Turned red No change in colour

WHAT WILL
HAPPEN

Based on the tests, identify the acidic or basic nature of the
liquid and justify your answer.




10.

11.

12.

The soil can be in nature.

Manya is blindfolded. She is given two unknown solutions to
test and determine whether they are acidic or basic. Which
indicator should Manya use to test the solutions and why?
Could you suggest various materials which can be used for
writing the message on the white sheet of paper (given at
the beginning of the chapter) and what could be in the spray
bottle? Make a table of various possible combinations and
the colour of the writing obtained.

Grape juice was mixed with red rose extract; the mixture got
a tint of red colour. What will happen if baking soda is added
to this mixture? Justify your answer.

Keerthi wrote a secret message to her grandmother on her
birthday using orange juice. Can you assist her grandmother
in revealing the message? Which indicator would you use to
make it visible?

How can natural indicators be prepared? Explain by giving
an example.

Three liquids are given to you. One is vinegar, another is a
baking soda solution, and the third is a sugar solution. Can
you identify them only using turmeric paper? Explain.

The extract of red rose turns the liquid X to green. What will
the nature of liquid X be? What will happen when excess of
amla juice is added to liquid X?

Observe and analyse the information given in the following
flowchart. Complete the missing information.

Imagine a garden with plants
showing signs of poor health.

Which indicator can be used
to test the nature of the soil?

The acidic soil can be treated
with . with

The basic soil can be treated

INNOVATION ¢

DISCOVERY

ENQUIRY

N

The soil can be in nature.
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IVE

EEPER ) Aman accidentally spilt vinegar on some pieces
B of an eggshell or marble and noticed bubbling.
He then poured a soap solution on another
piece of eggshell or marble, but no bubbles
appeared. Why did bubbles occur with vinegar
but not with soap solution?

inary

Exploratory Pro;ects

lg

4

a . % Create rangoli using acidic or basic substances and natural
4 indicators.

% You may discuss in your class the acidic, basic, or neutral
nature of water obtained from various sources. You may
like to test the water samples available from sources such as
rain, taps, rivers, etc.

% Collect a soil sample of your area and find out whether it is
acidic, basic, or neutral in nature.
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Electricity:
Circuits and their
Components

Nihal and his classmates were excited for their school trip to the
Bhakra Nangal Dam. There they would visit the hydroelectric
power house where the force of falling water was used to generate
electricity. They also looked forward to the free 13 kilometre-
train ride from Nangal in Punjab to Bhakra in Himachal Pradesh,
along the beautiful Sutlej river and through the Shivalik hills.

Prior to the trip, Nihal and his classmates were given a group
assignment to prepare a presentation on the uses of electricity.
They began by looking around their houses, then their school,
followed by their neighbourhood, their city, and finally they
searched the internet. To their astonishment, their list kept
growing. They decided to organise the uses under different
headings.

0777CHO3

7

' Lighting Transportation Heating and Cooling
Electric kettle, mixer Homes, offices, Train, bus, Fan, room heater,
grinder, toaster, streets, markets, car, scooter, immersion rod, geyser,

| oven, microwave, J‘ factories, lift, escalator, refrigerator, air

conditioner,
L ——— (| -

Cooking

‘ Entertainment
Television,
radio,

Communication " Others

Mobile phone, ‘ Water pump, ‘
Internet, || crane, computer, |

/| |




Can you help Nihal by adding some more uses to his lists?
Also, suggest some other ways of grouping the uses of electricity.

We use electricity all the time, so let us learn something more
about electricity. You have learnt earlier that electricity is
generated in multiple ways—by windmills, by using wind
energy, by solar panels capturing the Sun’s energy, by falling
water and by using natural gas or coal (in the chapter ‘Nature’s
Treasures’ in the Grade 6 Science textbook Curiosity). The electric
supply from these sources reaches our homes and factories via
wires. For example, at home we plug in various devices to the
electrical sockets in the wall. However, to learn about electricity,
we will focus on a portable source of electricity that most of us
may have used. Let us start with its use in a common device like
a torchlight.

& Caution—The danger signs on electric poles and
other appliances warn people that electricity can
be dangerous if not carefully handled. Never ever
perform experiments with power supply at your &
home or school. Even electricity from portable
generators can be dangerous. Use only batteries or
cells, like those in torchlights, wall clocks, radios, or
remotes, for experiments with electricity.

You might have used a torchlight, also called a torch or a flashlight.

[HActivjty 3.1: Let us explore

% Take a torchlight similar to the one shown in Fig. 3.1.

.,

% Observe it carefully. Do you notice a lamp? And a switch?
% Slide its switch and observe. Does the torch lamp glow?

.,

% Now slide the switch back to its original position and observe
the torch lamp.

Fig. 3.1: A torchlight You might have noticed that in the first position of the switch,
the torch lamp glows and in the other position the lamp does not
glow.

< Now, open the torchlight. What do you find inside?
Inside the torchlight, you may find two or more electric cells.

Why does the torch lamp
glow in one position of
its switch?
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To understand how a torch works, let us first find out about its
components.

3.2.1 Electric cell

t_ Activity 3.2: Let us observe_rl Positive Negative

; : terminal terminal
« Take an electric cell, turn it around and look at

it carefully (Fig. 3.2). Do you notice a positive :
(+) sign and a negative (-) sign marked on the
electric cell? Do you also notice that it has a

small protruding metal cap on one side and a
flat metal disc on the other side?

Fig. 3.2: An electric cell

All electric cells have two terminals; one is called positive (+ ve)
while the other is negative (-ve). The metal cap is the positive
terminal of the electric cell and the metal disc is the negative
terminal. The electric cellis a portable source of electrical energy.

3.2.2 Battery In a torch, we generally
use more than one cell.
Are those placed in any
particular order?

E‘,‘Activity 3.3: Let us experiment

% Take a torch which uses two cells. Open its cell compartment
and take out the cells.

% Put the cells back in a different order. Also, try reversing
the direction of one cell. Then, slide the switch and check
whether the lamp glows in each case.

% Check the order in which the cells were placed in the torch
when the lamp glows.

The lamp glows when the cells are placed in the order as
shown in Fig. 3.3. Notice how the terminals of the two cells are
connected. The positive terminal of one cell is connected to the
negative terminal of the next cell. Such a combination of two or
more cells is called a battery.

_ + | : + | _
(@)
(b)

Fig. 3.3: A battery made up of (a) two cells (b) four cells

(/]
&
S
[}
<
[~}
(-3
£
o
(S
=
[}
=
&
T
<
[
(/]
e
=
(4
=
(S
=
e
S
]
L o4
[°]
9
[* ]



~
()]
©
(]
}
(L]
o
(%)
c
g
(%]
(7]
L
(-]
£
(=}
(=}
K-
dud
s
=
P
=
(2}
2
S
=
(]

For many devices, we may need more than one cell. So,
we connect two or more cells together as shown in Fig. 3.3.
Connecting more than one cell provides energy to the circuit for
a longer time and/or more energy.

FASCINATING FACTS

The term battery is also used for a single cell. We use the term battery
even for the single cell that powers our mobile phones.

3.2.3 Electric lamp
Incandescent Lamp

t‘Activity 3.4: Let us observe |

Glass bulb Filament

Y

Thick _>h1_Th'1ck

wire wire

Insulator

(support) Metal case
(other

Insulator — terminal)

T_ Metal tip

(one terminal)
(@)
(b)
Fig. 3.4: (a) A small incandescent
lamp used in a torch (b) its
simplified drawing showing

the connection of wires to the
terminals

e

For this activity, you will require a torchlight with an
incandescent lamp (or light bulb). Many old torchlights
still use such lamps. With your teacher’s help, confirm
that your torchlight uses an incandescent lamp.

% Take the torch and examine its lamp. What do you
see? Do you notice a thin wire fixed in the middle
of the glass bulb?

% Now, switch on the torch. Which part of the lamp
glows?

The thin wire inside the glass bulb of the lamp glows.
The glowing thin wire is called the filament of the lamp.

% Take out the lamp with the help of your teacher and
inspect it from all sides. How is the filament fixed?

The filament is attached to two thicker wires that
supportit, as shownin Fig. 3.4a. One thick wire connects
to the metal case at the lamp’s base, while the other
connects to the metal tip at the centre of the base (Fig.
3.4b). These form the two terminals of the lamp, and
are fixed in a way that they do not touch each other.
In such incandescent lamps, the filament gets hot and
glows to produce light.

However, my torch has a
different kind of lamp. In fact, it
cannot be taken out of the torch
as it is fixed in it.




LED Lamp

Many torches in use today have a Light Emitting Diode (LED) lamp,
instead of an incandescent lamp, as shown in Fig. 3.5.

Fig. 3.5: An LED lamp for torch

t‘Activity 3.5: Let us observe |

o,

% Take an LED of any colour (Fig. 3.6) and
observe. Do you see any filament inside it?

% Notice the length of two wires attached to
the LED. Do you find one of those longer
than the other?

Unlike incandescent lamps, LEDs do not
have filaments (Fig. 3.6). They also have two
terminals, but one is positive (attached to a
longer wire) and the other is negative (the
shorter wire). A torch may use one or more
LEDs, sometimes of different shapes, in its
lamp.

LED lamp

Fig. 3.6: LEDs of different colours

After having learnt about the electric cell, battery, and electric
lamps, we are now ready to make the torch lamp glow using an

electric cell or battery.

3.2.4 Making an electric lamp glow using an

electric cell or battery

U Activity 3.6: Let us construct |

% Take an electric cell, an incandescent lamp used in a torch, a
cell holder, a lamp holder, and four lengths of electric wire.

K/
°e

each wire to expose the metal.

Remove about 1 cm of the plastic covering from both ends of

« Attach two wires to the two ends of the cell holder as shown

in Fig. 3.7a.

Electricity: Circuits and their Components
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Fig. 3.7: (a) An electric cell holder with two wires attached (b) An electric cell
inside the cell holder (c) Wires connected to an electric cell using electrical tape

9,

% Insert the cell in the holder such that its negative terminal
is towards the spring side of the holder (Fig. 3.7b). In case a
cell holder is not available, fix the two wires to the cell using
electrical tape (Fig. 3.7¢).

< Attach two wires to the screws of the lamp holder as shown
in Fig. 3.8a. Fix the lamp in the holder by turning it around in
the holder (Fig. 3.8b). In case a lamp holder is not available,
use electrical tape to attach two wires to the two ends of the
lamp (Fig. 3.8¢).

@ ) ' ©

Fig. 3.8: (a) An electric lamp holder with wires attached (b) An incandescent
lamp inside the lamp holder (c) Wires connected to incandescent torch lamp
with electrical tape

Now, we are ready to connect the cell to the lamp to make it glow.

% We will conduct this activity in two parts—prediction and
observation. Some of the ways in which the lamp and the cell
can be connected are shown in Table 3.1.

e Predict, for each arrangement, if the lamp will glow or
not and write your prediction in Table 3.1.

e Now, connect the lamp and the cell, and observe if the
lamp glows or not. Note down your observation in Table
3.1. Also, for the lamps which glow, colour their glass
bulbs yellow.
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