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CHAPTER

01
Science and

The Scientific Method

Q . 1 :

i. (b)     Physics
ii. (a )     Jabir ibn Haiyan
iii. (b)     Galileo
iv. (a)     State  the problem or question
v. (c)     Record observations and measurements

vi. (c )    Procedure
vii. (c)     Conclusion
viii. (b)    Observation
ix. (b)    Biological hazard
x. (a)    Body

Q.2: 

i. F
Reason : The first step of the scientific process is asking the question ,than research

your topic.
ii. T iii. T iv. T v. T vi. F

Reason:  Jabir ibn Haiyan is widely considered as the father of chemistry
vii. T viii. T ix. F

Reason: During experiment do not used chipped or cracked test tube or beakers.
x. T

Q.3:

The __________ method is a process that scientists use to help them test new ideas. The

first step in the process is defining the __________. Next, information must be gathered using one

of more of the five__________. The scientist then makes an educated guess or a ___________. This

is tested by performing one or more activities called __________. Observations are made and

recorded. The recorded observations are known as ___________. Afterward, the scientist comes

to a ________________ that either proves or disproves the hypothesis. When a hypothesis is tested

many times and supported by data, it becomes known as a ____________.

scientific

problem

senses hypothesis

experiment

data

consideration

theory



Q. 4: The first one has been done for you in book.

ii. A geologist is a scientist who studies the solid and liquid matter that constitutes the
Earth as well as the processes that shape it. 
iii. Botanists interested in ecology study interactions of plants with other organisms
and the environment. Other field botanists search to find new species or do experiments
to discover how plants grow under different conditions.They may work in the field,
concentrating on the pattern of the whole plant.

iv. A biologist is a scientist who studies life, specifically organisms and their relationship
to their environment. Generally speaking, biologists study humans, animals and bacteria
to gain a better understanding of how the body works and how external factors influence
each organism.

v. A geneticist is a biologist who studies genetics, the science of genes, heredity, and
variation of organisms.

vi. They study the origin and development of species as well as their habits, behaviors
and interactions. Zoologists, who also research the development of animal diseases,
sometimes known as animal scientists or animal biologists because zoology is the branch
of biology that deals with the animal kingdom.

vii. Astronomers are scientist who studies the objects in the sky, including planets,
galaxies, black holes, and stars. These days, the terms astronomer and astrophysicist are
used interchangeably, to talk about any physicist who specializes in celestial bodies and
the forces that affect them.

viii. An anthropologist is a scientist who researches and studies sociohistorical,
archaeological, linguistic and biological aspects of humanity, especially as they apply to
the development of modern man.

ix. The sociology of scientific knowledge (SSK) is the study of science as a social activity,
especially dealing with "the social conditions and effects of science, and with the social
structures and processes of scientific activity."
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x. A meteorologist is a person who has received a specialized education to use scientific
principles to explain, understand, observe, and forecast the earth's atmospheric phenomena
and how this affects the earth and life on the planet.

Q.5:

Science (from Latin Scientia, meaning "knowledge") is a systematic enterprise that
builds and organizes knowledge in the form of testable explanations and predictions
about the universe

Technology ("science of craft", from Greek , techne, "art, skill, cunning of hand") is
first robustly defined by Jacob Bigelow in 1829 as: "principles, processes, and
nomenclatures of the more conspicuous arts, particularly those which involve
applications of science, and which may be considered useful, by promoting the
benefit of society, together with the emolument of those who pursue them"

Our everyday life is highly dynamic. Technologies are rapidly evolving. Innovation
creates new scientific disciplines, which have never existed before. During the last
decades of the previous century it was still sufficient for academic success to
characterize a single gene in a model system. Recent findings in the field of cancer
biology indicate that carcinogenesis is a sophisticated process, which cannot be
addressed appropriately by conventional methods. If only a single gene existed that
caused cancer, one would just need to identify this individual oncogene to combat
the tumors. Collaboration between scientists from many different disciplines is
precondition for the translation of basic research into the clinics. To combat cancer,
we need experts that overcome borders and push the limits of current technological
developments. It requires excellent geneticists, but on their own they would be
thrown back to the last century. However when teaming up with highly educated
biochemists, computer scientists and well-trained physicians, high technologies can
be harnessed and improved further to optimally treat patients in a rational and
personalized manner. The cure for cancer is innovative, interdisciplinary research.

i.

ii.

iii.
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A scientist is a person who studies or has expertise in science. A scientist tries to
understand how our world, or other things, works. Scientists make observations, ask
questions and does extensive research work in finding the answers to many question
that others may not know about.

iv.
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Science is important because it influences most aspects of everyday life, including
food, energy, medicine, transportation, leisure activities and more. Science improves
human l ife at every level, from individual comfort to global issues.
An understanding of solar radiation can prevent painful sunburn, an awareness of
inertia is part of safe driving and a grasp of number theory and statistics saves money
on lottery tickets. Beyond these pedestrian applications, internalizing the scientific
method as a regularly used mental tool preserves calm when exaggerated crime
statistics are quoted on the news.

Science also has the ability to comfort its adherents and promote good behavior.
Science relies on testing ideas with evidence gathered from the natural world. It can
lead to technological advances, as well as helping us learn about enormously important
and useful topics, such as our health, the environment, and natural hazards.

v.

vi.

vii.
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Scientific Method Flow Chart

Ask Question

Do Background
Research

Construct
Hypothesis

Test with an
Experiment

Analyze Results
Draw Conclusion

Hypothesis is True Hypothesis is False
or Partially True

Report Results

Think
Try Again
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a) Observing
This is the most basic skill in science.  Observations are made by using the 5 senses.
 Good observations are essential in learning the other science process skills.
Examples:
The learner will be blind folded and make observations using the sense
b) Classifying
After making observations it is important to notice similarities, differences, and
group objects according to a purpose.  It is important to create order to help
comprehend the number of objects, events, and living things in the world.
Examples:
The learner will use a magnet to classify objects as magnetic or nonmagnetic.
c) Measuring
Measuring is important in collecting, comparing, and interpreting data.  It helps us
classify and communicate with others.  The metric system should be used to help
understand the scientific world.
Examples:
The learner will find the mass of different liquids that have the same volume.
d) Communicating
It is important to be able to share our experiences.  This can be done with graphs,
diagrams, maps, and spoken word.
Examples:
The learner will create a line graph showing the relationship between density and
the mass of a marble.
e) Inferring
An inference is an explanation based on an observation.  It is a link between what
is observed and what is already known.
Examples:
The learner will write a conclusion at the end of each investigation.
f)  Predicting
What do you think will happen?  It is an educated guess based on good observations
and inferences about an observed event or prior knowledge.
Examples:
The learner will predict what is a box based on observations using the sense of
touch.

viii.
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The history of science is the study of the development of science and scientific
knowledge, including both the natural and social sciences. (The history of the arts
and humanities is termed history of scholarship.) Science is a body of empirical,
theoretical, and practical knowledge about the natural world, produced by scientists
who emphasize the observation, explanation, and prediction of real world
phenomena. Historiography of science, studies the methods employed by historians
of science.
The English word scientist is relatively recent-first coined by William Whewell in
the 19th century. Previously, investigators of nature called themselves "natural
philosophers". While empirical investigations of the natural world have been
described since classical antiquity (for example by Thales and Aristotle), and
scientific method has been employed since the Middle Ages (for example, by Ibn
al-Haytham and Roger Bacon), modern science began to develop in the early
modern period, and in particular in the scientific revolution of 16th- and 17th-
century Europe. Traditionally, historians of science have defined science sufficiently
broadly to include those earlier inquiries.
From the 18th century through late 20th century, the history of science, especially
of the physical and biological sciences, was often presented as a progressive
accumulation of knowledge, in which true theories replaced false beliefs.[4] Some
more recent historical interpretations, such as those of Thomas Kuhn, tend to
portray the history of science in terms of competing paradigms or conceptual
systems in a wider matrix of intellectual, cultural, economic and political trends.
These interpretations, however, have met with opposition for they also portray
history of science as an incoherent system of incommensurable paradigms, not
leading to any scientific progress, but only to the illusion of progress.

1. Be aware of all of the types of situations that can generate a fire.
2. Never heat a closed system or conduct a reaction in a closed system.
3. Many inorganic chemical such as the mineral acid and alkalis are corrosive

to the skin and eyes
4. Beaware from heat or chemical generating heat.
5. Keep your nose  away from chemicals, many compound solvent are extremely

toxic if inhaled in any quantity or over a period of time

ix.

x.
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a) A Teacher

In the vision of science education portrayed by the Standards, effective teachers of
science create an environment in which they and students work together as active
learners. While students are engaged in learning about the natural world and the
scientific principles needed to understand it, on the other hand teachers are working
with their colleagues to expand their knowledge about science teaching. To teach
science as portrayed by the Standards, teachers must have theoretical and practical
knowledge and abilities about science, learning, and science teaching.
The standards for science teaching are grounded in five assumptions.
The vision of science education described by the standards requires changes
throughout the entire system.
What students learn is greatly influenced by how they are taught.
The actions of teachers are deeply influenced by their perceptions of science as an
enterprise and as a subject to be taught and learned.
Student understanding is actively constructed through individual and social processes.
Actions of teachers are deeply influenced by their understanding and relationships
with students.

b) A house wife

There are various programmes which are beneficial to the housewives for example
recipes, advertisement, programmes on interior decoration, on family planning,
how to rear children. Science has promoted housewife’s way of living that is they
are so much leisure's and entertainments that they do not feel lonely.

c) A Writer

A writer needs to know the knowledge of science in order to write novels and stories
which are science related and others as well. A writer must have prior knowledge
of science so that he/she will be able to research and write authentic things regarding
any branch of science. The writings / Publications gives great support to science
learners.

xi.

Yes, I agree . In every field of life the effect of the inventions of science can be seen.
It is a well-known fact that the days of the camel and bullock cart have gone. With
the help of the inventions of the science, travelling has become much faster. Railway
trains, motors vehicles, ships and aeroplanes are much faster means

xii.
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of travelling than the carts driven by oxen or the coaches or tongs driven by horses.
In olden times, people of one province of a country died from condition of famine,
because on account of the slow means of travelling the food grains that were sent
to that province from another surplus area could not reach on time. Now food
grains, fruit, cloth, machinery, tea, sugar and hundred of other things are sent from
one part of the world to another without much difficulty and within the least
possible time. So science has much improved the means of transport and conveyance.
Electricity is perhaps the greatest gift of science. It is very useful on the practical
side of life. It has greatly increased Industrial and agricultural output. A large number
of things required for man's use is made by mills and factories worked by electricity.

Well, it is in need of the hour to take over this conversation, the world we live is full
of science, from developing single-cell organism to the life devastating nuclear
weapons. To compensate things if there is positivity there has to be negativity
answer, science is just the same, to overcome problem we come up with solution,
and what if that solution creates an another problem, may the problem be smaller
or bigger than the previous one, but here the fact is that the loop hole still exists.
For example, nuclear energy, it is very useful in the production of electricity, at the
same time it is used to produce deadly weapons. We all must heard of Hiroshima
and Nagasaki, but the nuclear weapons we have now are 10 to 300 times more
powerful than those, so now you imagine its devastating power, other than these
the radiations emitted in this production is very harmful for villages surrounded by
these power plants, even though cautions are taken already.

xiii.
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CHAPTER

02 Cells & Cellular Structure

i. (a)  cell
ii. (b)  surrounded by cell
iii. (b)  cytoplasm
iv. (c)   nucleus
v. (b)  in the nucleus

Q.1:

Q .2:

Q .3:

All living things are made up of _________________.  Each cell is a sort of bag, made from

a sort of skin called a ___________________.  The inside of the cell is ________________ and

jelly-like.  You can't see them just using your eyes.  You need a ____________________.

A cell can be considered the smallest part of a __________________ that can ___________________

on its own.  Some organisms have only ___________ cell, while more complicated organisms are

made out of lots of cells.  All cells have a ___________________, which separates them from the

outside world.  The membrane ____________________ the cell and allows the cell to be selective

about what is allowed __________.

vi. (b)  selectively permeable
vii. (a)  has specific function
viii. (b)  chloroplast
ix. (b)  amoeba
x. (a)  cell

i. T
ii. F Reason: Membranes are called selectively permeable because they don't 

allow most substance to earn the cell.
iii. T
iv. F Reason: The cell wall can be found in plant cell
v. T
vi. T
vii. T
viii. F Reason: No the longest cell in human body are nerve cell
ix. T
x. T

cell

membrane water

microscope
organelle survive

one
membrane

protect
into cell
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Q.4

i.

ii.

iii.

iv.

Cell biology is the study of cell structure and function, and it revolves around the
concept that the cell is the fundamental unit of life. Focusing on the cell, permits
a detailed understanding of the tissues and organisms that cells compose. Most
cells are so small that they cannot be viewed with the naked eye. Therefore, scientists
need to use microscope to study cells. The unified cell theory states that all organisms
are composed of one or more cells, the cell is the basic unit of life, and new cells
arise from existing cells.

Plant cells have a cell wall, a large central vacuole, and plastids such as chloroplasts.
The cell wall is a rigid layer that is found outside the cell membrane and surrounds
the cell, providing structural support and protection.

The main types of plastids and their functions are: Chloroplasts are the organelle
of photosynthesis. They capture light energy from the sun and use it with water
and carbon dioxide to make food (sugar) for the plant. ... However, in many cells,
leucoplasts do not have a major storage function

Central vacuole: The central vacuole is a cellular organelle found in plant cells. It
is often the largest organelle in the cell. It is surrounded by a membrane and
functions to hold materials and wastes. It also functions to maintain the proper
pressure within the plant cells to provide structure and support for the growing
plant.
Cell wall: The plant cell wall is composed of cellulose. Cellulose is a structural
carbohydrate and is considered a complex sugar because it is used in both protection
and structure. The plant cell wall consists of three layers. Each layer has its own
unique structure and function.

Vacuoles can store nutrients or waste products until a time when they can be sent
out of the cell. In plant cells, the vacuole is much larger than in animal cells. When
a plant cell has stopped growing, there is usually one very large vacuole. That
vacuole can take up more than half of the cell's volume.

v.
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Cellulose is an important structural component of the primary cell wall of green
plants, many forms of algae and the oomycetes. Some species of bacteria secrete
it to form biofilms. Cellulose is the most abundant organic polymer on Earth.

Parts of a cell:
Cell Wall (Plant) Surrounds the cell membrane and provides rigid structure.
Cell Membrane (Plant/Animal)
Cytoplasm (Plant/Animal)
Cytoskeleton (Plant/Animal)
Mitochondria (Plant/Animal)
Golgi body (Plant/Animal )
Endoplasmic reticulum (ER) (Plant/Animal)
Ribosomes (Plant/Animal)

vi.

A unicellular organism, also known as a single-celled organism, is an organism that
consists of only one cell, unlike a multicellular organism that consists of more than
one cell. Unicellular organisms fall into two general categories: prokaryotic organisms
and eukaryotic organisms.
Example: All prokaryotes, most protists, and some fungi are unicellular. Some of
these organisms do live in large colonies, but each individual cell is a simple living
organism. For example: Valonia ventricosais a protist.

Specimens viewed with a compound microscope must be very thin, so that light
can pass through them. Additionally, iodine is often used to stain plant cells to
reveal the presence of starch.

vii.

viii.

ix.
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x.

Plant cells have a cell wall in addition to
their cell membranes while animal cells
only have a surrounding membrane.
Plant cells have vacuoles.

Plant cells have a cell wall, chloroplasts
and other specialized plastids, and a large
central vacuole.

An animal cell is a type of cell that
dominates most of the tissue cells in
animals.
Animal cells have vacuoles but they are
much larger in plant.
Animal cells don't have a cell wall,
chloroplasts and other specialized plastids,
and a large central vacuole.

Plant cell Animal cell

xi.

Cell Membrane

Cytoplasm

Ribosomes

Nucleus

Smooth Endoplasmic
Rericulum

Lysosome

Vocuole

Golgi Bodies

Nucleolus

Mitochondrion

Rough Endoplasmic
Reticulum

Cell Membrane

Mitochondrion

Cytoplasm

Nucleus

DNA

Chloroplast

Cell Wall

Vacoule

Animal Cell

Plant Cell
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Plants obtain energy through photosynthesis. They are producers because they are
able to synthesize their food. Animals, are consumers and must obtain their energy
by consuming organic matter, such as plants or  other animals.

Vacuoles are membrane-bounded sacs within the cytoplasm of a cell that function
in several different ways. In mature plant cells, vacuoles tend to be very large and
are extremely important in providing structural support, as well as serving functions
such as storage, waste disposal, protection, and growth.

The body of a multicellular organism, such as a tree or a cat, exhibits organization
at several levels: tissues, organs, and organ systems. Similar cells are grouped into
tissues, groups of tissues make up organs, and organs with a similar function are
grouped into an organ system.

xii.

xiii.

xiv.

Amoeba: Uni cellular organism
Frog: Multicellular organism

Activity 1
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Activity 2
Cell PartStructure/Function

Stores material within the cell
Transports materials within the cell
Organelle that manages or controls all the cell functions in a
eukaryotic cell
Contains chlorophyll, a green pigment that traps energy from sunlight
and gives plants their green color
The membrane surrounding the cell
Name for the collection of DNA in the nucleus of eukaryotic cells
Provides temporary storage of food, enzymes and waste products

Vacuole
Endoplasmic

Nucleus

Chloroplast

Eukaryotic

Ribosomes and proteins
Vacuoles
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Activity 3

Task for Student
1.  Critical thinking:

Terms Parts of a cell Explanation

Cytoplasm

Chloroplast

Cell wall

stores waste products so the rest of the cell is
protected from contamination.
The primary function of the plasma membrane
is to protect the cell from its surroundings.
While the function of the nucleus is to act as
the cell brain.
Chemical reaction take place in it.
Make food.
Provide structural support.

computer Centre

laboratory

food factory

stiff box

VacuolesWarehouse

filter Cell membrane

Endoplasm
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CHAPTER

03
Structure and Function
of Human Sense Organs

Q.1:

Q.2: 

Q. 3:

The _____________of the body include sight, hearing, _____________, and touch. Human

beings and most other animals use the _______________ to help them live and experience the

world around them. The __________ also help people to learn, protect them, and to enjoy the

differences between foods, sounds, and other experiences a person has in life. The first sense is

____________, which depends on the eyes. The second sense, ___________, depends on the

ears. The third sense, smell, depends on your ____________. The next sense, ___________, or

__________, can be experienced throughout the entire body through a person's skin. The final

sense, ___________, comes from the taste buds on a person's _____________.

i. (a)   Iris
ii. (c)   Tongue
iii. (c)   Sight
iv. (c)   Bitter
v. (b)   Nasal cavity

vi. (a)   Tear glands
vii. (a)   Eyelash
viii. (d)   Smell
ix. (a)   Ear drum
x. (c)   Large intestine

i. T ii. T iii. T iv. T
v. T vi. T
vii. F

Reason: Sensory receptors are a type of mechanoreceptor.
viii. T
ix. T
x. F

Reason: The vibration is passed on to the middle ear by three tiny bones.

senses smell

senses

senses

sight hearing

nose touch

feel

taste tongue
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Q. 4:

The nervous system has a specific sensory nervous system, and a sense organ, or
sensor, dedicated to each sense. Humans have a multitude of sensors. Sight (vision),
hearing (audition), taste, smell and touch are the five traditionally recognized senses.

The sense organs contain receptors that are sensitive to stimuli. The nervous system
consists of the central nervous system - brain and spinal cord and peripheral nerves.
Nerve impulses travel through the axons of neurons -nerve cells.

The nervous system has three main functions: sensory, integration, and motor.
Sensory. The sensory function of the nervous system involves collecting information
from sensory receptors that monitor the body's internal and external conditions.

Eyes provide us to sense of vision. Using our eyes, we can judge depth, interpret
new information, and identify color (the wavelengths of light that reflect off surfaces).
Nose is are used to smell scents. It get a sense for what particles are traveling through
the air, which can help us identify if dangerous chemicals are nearby. Smell also has
the strongest connection to memory; a familiar smell can remind us of things long
forgotten.
Ears allow us to hear sound - to detect vibrations in the air particles around us. But
the inner ear also helps us to maintain balance and regulate sinus pressure. This is
especially useful when you change altitude (for example, when you are flying in an
airplane).
Tongue is used to taste food, allowing us to figure out if something is going to be
useful to our bodies or poisonous. It also allow us to sense hot and cold in food and
liquids.
Last of all is the skin, which is responsible for what may be the most important senses
in the human body. The skin performs a huge number of functions. These include:

Perspiration (sweating) to cool the body
Protection to the body.
It provide us the sense of touch

i.

ii.

iii.

iv.
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Ears allow us to hear sound - to detect vibrations in the air particles around us. But
the inner ear also help us to maintain balance and regulate sinus pressure. This is
especially useful when you change altitude ( for example, when you are flying in
an airplane). It is one of the most complex and useful organ in our body. Hearing
sounds is all about vibrations.

Sound waves enter the outer ear and travel through a narrow passage way called
the ear canal, which leads to the eardrum. The bones in the middle ear amplify,
or increase, the sound vibrations and send them to the cochlea, a snail-shaped
structure filled with fluid, in the inner ear.

Sound funnels into the ear canal and causes the eardrum to move. Sound vibrations
move through the ossicles to the cochlea. Sound vibrations cause the fluid in the
cochlea to move. The auditory nerve sends signals to the brain where they are
interpreted as sounds.

The tiny hair cells in our inner ear send electrical signals to the auditory nerve which
is connected to the auditory centre of the brain where the electrical impulses are
perceived by the brain as sound. The brain translates the impulses into sounds that
we know and understand.

v.

vi.

vii.

viii.

It doesn't take much reflection to figure out that human possesses more than the
five "classical" senses of sight, hearing, taste, smell, and touch. Because when you
start counting sense organs, you get to six right away: the eyes, ears, nose, tongue,
skin, and the vestibular system.

ix.

x.
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The ear is divided into following sections:
a) Outer ear
b) Middle ear
c) Inner ear
The outer ear receives the sound, the middle ear having three tiny bones - the
malleus, incus and stapes. Within the middle ear, sound vibrations transfers from
the eardrum to the inner ear, where vibrations are damper in cochlea and the
vestibular system maintain balance and sense of position.
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The Difference between Taste and Flavor. Taste refers to our five sensitivities -
sweet, sour, salt, bitter, and umami. While flavor is a "hedonic" sense involving
smell, texture, and expectation.

Unlike resistive touch screens, capacitive screens do not use the pressure of your
finger to create a change in the flow of electricity. Instead, they work with anything
that holds an electrical charge - including human skin. The sense of touch is
distributed throughout the body. Never ending in the skin and other parts of the
body transmit sensations to brain.

xi.

xii.
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CHAPTER

04 Classification of Living Things

Q.1:

Q. 2: 

Q.3: 

_____________ provides scientists and students a way to sort and group organisms for 

easier study. There are millions of ____________ on the earth! (Approximately 1.5 million

have been already named). All ______________ things carry out the life functions. There

are many different types of ______________.

In one ______________ system, there are 2 main groups. There are 5 main groups. All 

_______________ are placed in one of the five ________________ which are the most

general group. They are then broken down into smaller ______________.

i. (b)       Protozoa
ii. (b)       Multicellular organisms
iii. (d)       Miner
iv. (b)      External
v. (d)      Tetrapod

vi. (c)       Penguin
vii. (a)      A mammal
viii. (c)      Insects
ix. (a)      Ferns and mosses
x. (a)      Naked seed

i. T
ii. F Reason: Mineral are single celled organisms that don't have a nucleus
iii. T
iv. T
v. T
vi. T
vii. F Reason: Platyhelminthes are commonly known as flute worms
viii. T
ix. F Reason: Dicots have tow seed leaf inside the seed coat.
x. F Reason: No spores in underside of leaves.

biology

species

living things

function

animals

vertebrate main group

group
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Q .4:

These skills involve observing natural phenomena, identifying different species of
organisms, classifying them into categories, and mapping the data for conservation
and management in the future. Scientists identify species by examining physical
characteristics.

In the Animal Kingdom, the term phylum is used, and it is the second largest group.
Classes have more characteristics in common than animals in a division or phylum.
For example, amphibians, reptiles, and birds belong to the phylum Chordata.
However, each of the animals belongs to a different class.

Classification of Living Things and Naming
Domain - Archea, Eubacteria, Eukaryote
Kingdom - Plantae, Animalia, Fungi, Protists, Eubacteria (Monera), 
Archaebacteria
Phylum
Class
Order
Family
Genus
Species - smallest classification

All living organisms are classified into groups based on very basic, shared
characteristics. Organisms within each group are then further divided into smaller
groups. These smaller groups are based on more detailed similarities within each
larger group. This grouping system makes it easier for scientists to study certain
groups of organisms. Characteristics such as appearance, reproduction, mobility,
and functionality are just  few ways in which living organisms are grouped together.
These specialized groups are collectively called the classification of living things.
The classification of living things includes 7 levels: kingdom, phylum, classes, order,
families, genus, and species .

i.

ii.

iii.

iv.
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It became very difficult to group some living things into one or the other, so early
in the past century the two kingdoms were expanded into five kingdoms: Protista
(the single-celled eukaryotes); Fungi (fungus and related organisms); Plantae (the
plants); Animalia (the animals); Monera (the prokaryotes).

v.

General characteristics of the Kingdom Animalia are as follows: Animals are eukaryotic,
multicellular and heterotrophic organisms. They have multiple cells with mitochondria
and they depend on other organisms for food. Most of the animals inhabit seas,
fewer are seen in fresh water and even fewer on land.

Amphibians are cold-blooded animals, that means they do not have a constant
body temperature but instead take on the temperature of their environment. They
have moist, scale less skin that absorbs water and oxygen, but that also makes them
vulnerable to dehydration (loss of bodily fluids).

A dichotomous key is a tool that allows the user to determine the identity of items
in the natural world, such as trees, wildflowers, mammals, reptiles, rocks, and fish.
Keys consist of a series of choices that lead the user to the correct name of a given
item. "Dichotomous" means "divided into two parts". Many scientists use
dichotomous keys to identify plants, animals, and other organisms. They may also
use dichotomous keys to identify species, or to determine whether a particular
organism has been identified and described before.

Dichotomous" key is named due to the the meaning of the word; "two branching".
The structure of the key is such that each question is actually like a tree branch that
has two smaller branches proceeding from it. Dichotomous keys allow their users
to reliably identify objects in the natural world. Dichotomous keys are most often
used for identifying plant and animal species based on their characteristics.

vi.

vii.

viii.

ix.

Turnkey Publishers 22 Guide Book for Teachers
Innovative Science for Secondary 1

nism has been identified and described before.

"Dic
omo
ho

mous
s o 
 key

eans
y pl

dent

ded i
nim

ecies

two p
nd o
o det

". M
gan

ne w

scien
hey
 a 

 cold-bloode
but instead t

skin that ab
n (loss of 

at allow
es, wild

.

hat means th
 the tempe

orbs water
f bodily fluids

er to dete
amma

organism
other organisms 

n in fresh water an

mphibians ar
ody tem

and even fe

d animals, th
ake on th

dent an de c d 

CHAPTER 4 Classification of Living Things



General characteristics of the kingdom Monera are as follows:
They are primitive organisms.
All organisms of the kingdom are prokaryotes.
They are present in both living and non-living environment.
They can survive in harsh and extreme climatic conditions like in hot springs,
acidic soils etc.
They are unicellular organisms.
Membrane bound nucleus is absent.
DNA is in double stranded form, suspended in the cytoplasm of the organism,
referred as nucleoid.
A rigid cell wall is present.

x.

Fishes, whale shark, a whale shark (Rhincodon typus) and a snorkeler off the coast
of Australia.
Amphibians. European tree frog E.
Reptiles.
Birds.
Mammals

More than 1.5 million species have been recorded in the world, but there might
still be nearly 6 million species on earth waiting to be discovered and named.

The domestic cat is a subspecie of its ancestor, the wildcat (Near East or African
wildcat). They are all the same species, Felis silvestris. Domestic cats can interbreed
with all kinds of wild cats, including some belonging to even different Genera, like
the several generating semi-domestic cats called Savannah. The situation is entirely
parallel to the domestic dog classification. The domestic cat is a subspecies of its
ancestor, the wildcat (Near East or African wildcat). You still see Canis familiaris in
lot of places instead of Canis lupus familiaris, for the same reason.

xi.

xii.

xiii.
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The animal kingdom is typically divided into two main groups: the invertebrates
and the vertebrates. The vertebrates are distinguished by the presence of a backbone,
and are the organisms that come to mind when one thinks of an animal: fish,
amphibians, reptiles, birds, and mammals.
The invertebrates, however, represent a vast number of species, which are classified
into phyla that includes:

xiii.

Sponges (phylum Porifera)
Jellyfish and sea anemones (phylum Cnidaria),
Flatworms (phylum Platyhelminthes)
Roundworms (phylum Nematoda)
Segmented worms (phylum Annelida)
Insects, spiders and crustaceans (phylum Arthropoda)
Snails, clams and squid (phylum Mollusca)
Starfish and sea urchins (phylum Echinodermata)

The invertebrates are worth mentioning because they represent the evolutionary
history of the vertebrates. The vertebrates are a relatively recent "branch" on the
tree of life and retain features of almost every invertebrate group. Some people
find it intriguing that, of the invertebrates, our closest relatives are starfish and sea
urchins.
The vertebrates are actually a subphylum within the phylum Chordata. Chordates
are characterized by having a nerve cord running along the length of the back.
While there are a few invertebrate chordates, the vertebrates are noted for having
an endoskeleton (endo = internal), which includes the backbone. Interestingly, not
all vertebrates have backbones - or skeletons - made of bone. More primitive forms,
l ike sharks and rays, have skeletons made entirely of  carti lage.
When scientists describe vertebrate evolution, they most often frame it as a transition
from water to land. Once on land, the vertebrates are described as evolving to
occupy diverse habitats and live very active lifestyles. People think of vertebrate
evolution as being "ladder-like," where earlier forms are replaced and improved
upon by more modern forms. This isn't how vertebrate evolution occurred. From
common ancestors, each group branched into their own successful lineages. The
most primitive living fish is just as successful in an evolutionary sense as the most
recently evolved mammal - the human being.
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Activity 1
VERTEBARTES IN VERTEBRATES

Vertebrate

Whale

Crocodile

Bird

Swan

Kangaroo

Dinosaur

Bat

Lizard

Lion

Puffer fish

Iguana

Barnacle

Invertebrate

Octopus

Centipede

Sponge

Snake

Ant

Sea slug

Worm

Bee

Giant clam

Coral

Sea anemone

Hermit crab
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Q. 5:

i. Warm-blooded                       the organ used by most water animals to breathe

ii. Mammal                                 animal with some hair

iii. Amphibian                              the flower animal

iv. Crustacean                             lives in water and on land

v. Sea anemone                         body temperature stays fairly constant

vi. Cold-blooded                         animal with backbone

vii. Gill                                           lives in water and has a hard shell

vii. Vertebrate                              animals without a backbone

ix. Classification                          body temperature changes with temperature of air or water

x. Invertebrate                           a group of animals according to their characteristics
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Activity 3

Liver fluke, Planaria

Ascaris

Leech, Earth worm

Snail , Octopus

Sea urchin , Sea cucumber

Amoeba , Paramecium

Sycon , Sponge

Hydra , Sea anemona

Coral

Platyhelminthes

Nemathelminthes

Annelida

Mollusca

Echinodermata

Protozoa

Porifera

Coelenterates

Animalia

Phylum nameOrganism name
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CHAPTER

05
Cellular Organization
of Plants and Animals

Q.3:

Tissues are further organized into __________________, the ____________ level of

Organization in living things, Organs are groups of different tissues that work together.

Your heart, for example, is made up of _________________ tissue, __________________

tissue, and ________________ tissue.  You are probably familiar with the names of many

of the body organs.  The brain, ____________________, kidneys, and ________________

are some examples.

Q.1:

Q.2:

i. (a)  Different types of cells perform different  function
ii. (b) Its functions in secretion ,absorption and excretion
iii. (a)  Protection
iv. (b)  Lungs
v. (d)  Cell, tissue, organ ,organism
vi. (a)  Red blood cell, white blood cell and platelets
vii. (b)  Tissue
viii. (b)  Organ

ix. (a)   Body system
x. (a)  One cell

i. T
ii. T
iii. T
iv. T
v. F Reason: A living tissue is made from a group of same cells
vi. F Reason: Connective tissues support and bind other tissues of the body
vii. F Reason: Main function of muscular tissues is movement.
viii. T
ix. T
x. F Reason: Skeleton system support s the body and protects certain delicate organ.

organ third

muscle blood

nerve

liver stomach
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In biology, tissue is a cellular organizational level between cells and a complete organ.
A tissue is an ensemble of similar cells and their extracellular matrix from the same
origin that together carry out a specific function. Organs are then formed by the
functional grouping together of multiple tissues. There are 11 major organ systems
in the human body, which includes the circulatory, respiratory, digestive, excretory,
nervous and endocrine systems. The immune, integumentary, skeletal, muscle and
reproductive systems are also part of the human body.

Tissue is a cellular organizational level between cells and a complete organ. A tissue
is an ensemble of similar cells and their extracellular matrix from the same origin that
together carry out a specific function.

Plants are simpler organisms than animals, having three organ systems and fewer
organs do vertebrate animals. Organs are composed of tissues, which are composed
of cells. Plants have three tissue types: ground, dermal, and vascular. Animals have
four tissues: epithelial, connective, muscle, and bone.

Cells are the building blocks of life. When we have a group of similar cells working
together this is called a tissue, for example muscle tissue is made up of lots of muscle
cells. All the cells in a tissue look, alike  same and perform the same job. These tissues
make up organs ( for example the heart is made up of many tissues). These organs
then work together forming organ systems (such as the digestive system, which is
made from organs such as the stomach, intestines and rectum) to perform a particular
function.

An organ is made up of several types of tissue and therefore several types of cells.
For example, the heart contains muscle tissues that contracts to pump blood, fibrous
tissue that makes up the heart valves, and special cells that maintain the rate and
rhythm of heartbeats.

Q.4:

i.

ii.

iii.

iv.

v.
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Each is made of specialized cells that are grouped together according to structure and
function. Muscle is found throughout the body and even includes organs such as the
heart. Our outer layer of skin is epithelial tissue. Examples of connective tissue includes
fat and loose connective tissues.

Organs are made up of more than one kind of tissue. The heart is an organ. It is made
up of different tissues. It has muscle tissue called myocardium.

vi.

vii.

In multicellular organisms, cells are organized into tissues, organs, and organ systems.
A tissue is a group of similar cells that work together to perform a specific function.
An organ, such as your brain, is made up of different kinds of tissues that function
together.

Every organ is made up of two or more tissues, groups of similar cells that work
together to perform a specific task. Humans and other large multicellular animals are
made up of four basic tissue types: epithelial tissue, connective tissue, muscle tissue
and nervous tissue.

Each system relies on the other to keep the body functioning. The systems of the
body include the circulatory, immune, skeletal, excretory, muscular, endocrine,
digestive, nervous and respiratory. It is important to understand how human body
systems work together. The muscular, skeletal and nervous system working together
to create movement.

The cardiovascular system with its heart-pump and network of arteries and veins
shuttles oxygen-rich blood from the lungs to all of the body's organs and tissues.
Other organ systems, such as the endocrine and nervous system, directly and indirectly
regulate the cardiovascular system. The human body is made up of 11 important

viii.

ix.

x.

xi.
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organ systems, including the circulatory, respiratory, digestive, excretory, nervous and
endocrine systems. They also include the immune, integumentary, skeletal, muscle
and reproductive systems. The systems work together to maintain a functioning
human body.
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i. Body system
ii. Skeleton system
iii. Muscular system

Activity 1
iv. Nervous system
v. Cardiovascular system
vi. Digestive system

Activity 2

Activity 3

Performed the activity as instructed in the
book. pg no 89
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molecule
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organ system
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CHAPTER

06 Force and Pressure

i. (b )   Pull
ii. (a)    Opening the door
iii. (a )   Newton
iv. (b)   Vector quantity
v. (b)    Volume

Q.1:

Q.2: 

____________  is the ___________ or pull the body undergoes when two bodies undergo

____________ with each other. Force can be measured using a device called ____________.

Force is represented by magnitude and ____________. It is a ____________ quantity.

Pressure can be explained as force applied on a ____________ area. The unit of pressure

is ____________.

Q.3:

vi. (c)     Spring balance
vii. (a)     Force
viii. (c )     Gravity
ix. (a)     Pascal
x. (a )    Applied force

i. T
ii. F

REASON: Force can be measured by using a spring balance.

iii. F
Reason: The S.I unit for force is newton.

iv. T v. T vi. T vii. T viii. T

force push

friction spring balance

direction vector

unit

pascal
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Q.4:

In physics, a force is any interaction that, when unopposed, will change the motion
of an object . A force can cause an object with mass to change its velocity

Following are different types of forces.
a) Applied Force.
b) Gravitational Force.
c) Normal Force.
d) Frictional Force.
e) Air Resistance Force.
f) Tension Force.
g) Spring Force.

Friction is the resistance to motion of one object moving relative to another. It is
not a fundamental force, like gravity or electromagnetism. Instead, scientists believe
it is the result of the electromagnetic attraction between charged particles in two
touching surfaces.
It always acts to remove energy from the system and slow down things. It never
does the opposite. But, friction has both positive and negative benefits. On the
negative side; engines, axles, and other moving parts lose energy and have increased
due to friction.

Pressure is defined as 'Force per unit area'

 Pressure = force
area.

Thus, Force and Pressure are related, i.e., Force is directly proportional to Pressure,
which means, the more force you apply upon a fixed area, the more pressure you
create.

i.

ii.

iii.

iv.
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v. Newton realized that the reason the planets orbit the Sun is related to objects fall
to Earth when we drop them. The Sun's gravity pulls on the planets, just as Earth's
gravity pulls down anything that is not held up by some other force and keeps you
and me on the ground.

A force can cause an object with mass to change its velocity, i.e., to accelerate. It
is denoted by F .Pressures the force applied perpendicular to the surface of an object
per unit area over which that force is distributed.

vi.

Activity 1, 2, 3

First demonstrate the experiment through any real life
example then explain the procedure given in the book and

let the students complete the task
Pg no 102,103
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Properties of Light
CHAPTER

07

A refractor telescope uses _______________ lenses ___________, _____________

and ____________ light. Simple periscope use ________________ mirrors inclined at

an angle of ____________ degrees while ________________ ones use prisms instead

of mirrors providing ____________ as well.

Q.1:

Q.2: 

Q.3:

i. (a)  absorption
ii. (b)   heat
iii. (a)   diffuse transmission
iv. (b)   convex lens
v. (b)   virtual

vi. (b)  upward
vii. (a)   submarines
viii. (b)   convex
ix. (a)   straight lines
x. (a)    reflected

i. T
ii. F

REASON: The ray that bounces back is called the reflected ray
iii. F

Reason: Absorption happens when light goes through a surface by object
iv. T v. T vi. T vii. T
viii. F

Reason: Compound microscope is one of the most important tools used in 
chemistry and chemistry.

ix. T x. T

convex collect focus

magnifying two

complex

magnification

45
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Q. 4:

i.

ii.

iii.

iv.

Light is a transverse, electromagnetic wave that can be seen by humans. The wave
nature of light was first illustrated through experiments on diffraction and interference.
Like all electromagnetic waves, light can travel through a vacuum.

Light travels in a straight line. Once light has been produced, it will keep travelling
in a straight line until it hits something else. Shadows are evidence of light travelling
in straight lines. An object blocks light so that it can't reach the surface where we
see the shadow.

Reflection:
Reflection is produced,when light bounces off an object. If the surface is

smooth and shiny, like glass, water or polished metal, the light will reflect at the
same angle as it hits the surface. This is called specular reflection.
Transmittance:
 When light moves through a transparent (or semi-transparent) material, it
can be transmitted, absorbed, or reflected. The transmittance of a material is the
proportion of the incident (approaching) light that moves all the way to the other
side.
Absorption:

Absorption of light takes place when matter captures electromagnetic radiation,
converting the energy of photons to internal energy. Energy is transferred from the
radiation to the absorbing species. The amount of energy carried by a light photon
depends on its wavelength.

Light has the unique property that it can be described in physics as both a wave
and as a stream of particles called photons.
One of the most important wave-like behaviors of light is reflection. It is reflected
light that we see with our eyes. How light reflects off objects, affects the colors we
see as well.
When a wave strikes a new medium, some of the waves will bounce off the surface.
How reflective the surface is will determine how much light (and what wavelengths
of light) will be reflected and how much will be absorbed or transmitted.
When light is reflected it obeys the law of reflection that is followed by waves. This
means that the angle of the reflected wave of light will be equal to the angle of
incidence of the incoming light wave.
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When light moves from one medium (like air) to another medium
(like water) it will change directions. This is a "wave-like"
behavior and is called refraction. In this way light behaves like
other waves such as sound waves. The speed of the light wave
also changes when it moves from medium to medium.

normal

reflected wave

original wave
barrier

Another wave-like property of light is diffraction. When light
waves encounter an obstacle or pass through an opening they
will bend. The diffraction of light can be seen in the silver lining
around clouds as well as the patterns of light from the surface
of a compact disc.

The law of reflection states that the incident ray, the reflected ray, and the normal to
the surface of the mirror all lie in the same plane. Furthermore, the angle of reflection
is equal to the angle of incidence. This type of reflection is called diffuse reflection,
and is what enables us to see non-shiny objects.

The incident ray, the reflected ray and the normal to the reflection surface at the point
of the incidence lie in the same plane. The angle which the incident ray makes with
the normal is equal to the angle which the reflected ray makes to the same normal.

An optical instrument for forming magnified images of small objects, consisting of an
objective lens with a very short focal length and an eyepiece with a longer focal length,
both lenses mounted in the same tube. Microscopes used in homes, schools, and
professional laboratories are actually

v.

vi.

vii.
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compound microscopes and use at least two lenses to produce a magnified image.
There's a lens above the object (called the objective lens) and another lens near
your eye (called the eyepiece or ocular lens).
The following are the parts of microscope:-
Eyepiece or ocular lens: Eyepiece is the lens, present at the top and is used to see
the objects under study. Eyepiece lens contains a magnification of 10X or 15X.
Tube: Tube or the body tube, connects the eyepiece to the objective lenses.
Resolving nosepiece: It is also known as the Turret. Resolving nosepiece has holders
for the different objective lenses. It allows the rotation of the lenses while viewing.
Objective lenses: Generally, three or four objective lenses are found on a microscope,
with ranges of 10X, 40X, 100X powers. Lenses are color coded, the shortest lens
is of the lowest power, and the longest lens is high power lenses.
Diaphragm: Diaphragm helps in controlling the amount of light that is passing
through the opening of the stage. It is helpful in the adjustment of the control of
light that enters.
Coarse adjustment knob: Used for focus on scanning. Usually the low power lens
is used enabling the movement of the tube.
Fine adjustment knob: Used for focus on oil. Moves the body tube for focusing
the high power lens.
Arm: It supports the tube of the microscope and connects to the base of the
microscope.
Stage: The platform that is flat used for placing the slides under observation.
Stage clip: Stage clips hold the slides in proper place.
Condenser: The main function of condenser lens is focusing the light on the
specimen under observation. When very high powers of 400X are used, condenser
lenses are very important. Presence of condenser lens gives a sharper image as
compared to the microscope with no condenser lens.
Base: Provides basal support for the microscope.
Power switch: The main power switch that turns the illumination on or off.

Three common types of mirror are the plane mirror, the convex mirror; and the
concave mirror.
Plane mirror - These are flat mirrors that reflect images in their normal proportions,
reversed from left to right.

viii.
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Concave Mirror - Concave mirrors are spherical mirrors that curve inward like a
spoon. concave lenses cause light to spread out, resulting in a smaller image for
the viewer. Despite being less useful than convex lenses, concave lenses have
several uses, including in eyeglasses and contacts, flashlights, peepholes, binoculars,
telescopes, and in photography.
They are used in periscopes, for signaling, in kaleidoscopes, to see round dangerous
bends, in meters, as mirror tiles, in a sextant, in an overhead projector, an SLR
camera, car wing mirrors, in microscopes and as reflecting number plates to
mention only some.
Convex Mirror - convex mirrors are also spherical mirrors.
Convex mirrors are used inside the buildings, They are also used in making lenses
of sunglasses, they are used in magnifying glass, for security purpose and they are
used in telescopes.
Curving inward,

If a person is reflected in a plane mirror, the image of his right hand appears to
be the left hand of the image. Plane are the only type of mirror for which a real
object always produces an image that is virtual, erect and of the same size as the
object.

Plane mirrors and convex mirrors only produce virtual images. Only a concave
mirror is capable of producing a real image and this only occurs if the object is
located a distance greater than a focal length from the mirror's surface. The image
of an object is found to be upright and reduced in size. Because the image is
smaller, more image can fit onto the mirror, so a convex mirror provides for a
larger field of view than a plane mirror. This is why they are useful. They are used
whenever a mirror with a large field of view is needed. For example, the passenger-
side rear view mirror on a car is convex.

ix.

x.

Activity 1, 2, 3
First demonstrate the experiment through any real life example then explain
the procedure given in the book and let the students complete the task. Ask
them about the location of the images, medium of light, and also they will
complete the ray of reflection of angle by using protractor  )pg no 121 and
122).
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CHAPTER

08
Mass, Density and

Temperature

i. (a)  Kg
ii. (a) Gravity
iii. (a)  1000
iv. (b)  Mass

i. T
ii. F

Reason: Objects with tightly packed molecules are denser and sink.
iii. F

Reasons: Unit of density is kilogram per centimeter cube
iv. T
v. F

Reason: A piece of iron has a greater mass than a piece of wood.

The ___________ of an object is the measure of the amount of ___________ in it. The S.I

unit for mass is the ___________. The ___________ balance and the ____________________

balance are instruments used for___________ mass.

Temperature is a measure of the ___________ or ___________ of an object. A

common unit for ___________ is the degree ___________. ___________ is used for

measuring temperature.

Q.1:

Q.2: 

Q.3:

v. (c)  Volume
vi. (a)  Mass /volume
vii. (a)  C
viii. (c) Temperature

mass matter

Kg electronic double beam balance

gravitational

hotness coldness

centigrade temperature celsius scale

Turnkey Publishers 39 Guide Book for Teachers
Innovative Science for Secondary 1

tly packed

gram pe

d molecules a

meter cub

i. (a
vii. (a
viii.viii. (c) 

ect the measu e of the ammount of _



In physics, Mass is the property of matter that measures its resistance to acceleration.
The mass of an object is a measure of the number of atoms in it. The basic unit of
measurement for mass is kilogram.  For example the term "mass" is used to refer the
amount of matter in any given object. For instance, a person or object may be
weightless on the moon because of the lack of gravity, but that same person or object
maintains the same mass regardless of location.

(a) No matter if you are on Earth, the moon or just chilling in space, your mass doesn't
change. But your weight depends on the gravity force; you would weigh less on the
moon than on Earth, and in space you would weigh almost nothing at all. Earth's
gravity is as 6 times stronger as it is on the moon.
(b)The mass of a substance is not dependent upon the shape of the substance - it is
directly related only to volume through its density. Therefore, just because you squash
a cube of something into a flat oval, the mass of the substance shouldn't change
because the overall volume hasn't changed.

Density is mass of a unit volume of a material substance. The formula for density is
d = M/V, where d is density, M is mass, and V is volume. Density is commonly expressed
in units of grams per cubic centimeter.

Objects with tightly packed molecules are denser and sink easily. Objects with more
loosely packed molecules are less dense and float. Whether an object sinks or floats
depends on its density.

Temperature is a measure of the hotness or coldness of the environment. If you add
heat to water, like when you boil water to make spaghetti, the temperature of the
water will rise. Temperature measures how much the molecules of a substance are
moving.

Q .4:

i.

ii.

iii.

iv.

v.
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Mass is a measurement of the amount of matter something contains. It is measured
by using a balance comparing a known amount of matter to an unknown amount of
matter.

It is better to use a thermometer rather than your sense of touch because everyone's
sense of touch is different, and the amount of heat you feel can only be felt to a
certain point before you pull your hand away from the object being too hot or cold.
In addition, your sense of touch is very inaccurate, because you cannot measure on
a specific unit scale, but only on a hot-or-cold scale.
When using a thermometer, it can measure specific degrees, and will be precise,
accurate, and correct every time you use a functioning thermometer.

vi.

vii.

The density of an object or substance can be calculated from this equation:
d  =

Here are the steps to calculate the density of a solid or liquid:
a. Find the mass of an empty graduated cylinder. Record the mass in grams in 

the chart on the activity sheet.
b. Pour 100 mL of water into the graduated cylinder. Try to be as accurate as 

possible by checking that the meniscus is right at the 100-mL mark. Use a 
dropper to add or remove small amounts of water

c. Weigh the graduated cylinder with the water in it. Record the mass in grams.
d. Find the mass of only the water by subtracting the mass of the empty graduated

cylinder. Record the mass of 100 mL of  water in the chart.
e. Use the mass and volume of the water to calculate density. Record the density

in g/cm  in the chart.
f. Pour off water until you have 50 mL of water in the graduated cylinder. If you

accidentally pour out a little too much, add water until you get as close as you
can to 50 mL.

g. Find the mass of 50 mL of water. Record the mass in the activity sheet. Calculate
and record the density.

ix.
m
v

3
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On Earth, we often use weight and mass interchangeably, but they're definitely not
the same thing. Mass is the amount of matter, an object has and weight is the force
on an object due to gravity.

x.

1. Data
Mass of wood=6g
Volume =12cm
Density?
Formula
D=m/v
D=6g/12cm
D=0.5g /cm   or 0.5 gm

2. Data
Mass of lead ball=420g
Volume=?
Density=10.5g/cm
Formula
Volume =mass/density
Volume=420/10.5
Volume= 40cm

Activity 3

Activity 1
a) 1000kg=1tonne
b) 1gm=1/1000kg
c) 1mg=1/1000gm
d) 1 m g = 1 0 0 0 k g

e) 4 tonnes =4000kg
f) 40gm=40000
g) 2000gm=2kg
h) 4 tonne=4000kg

1.
Solution:

C=(F -32 )/1.8
C=(32-32)/1.8
C=0

Activity 2
Convert the following numbers from degrees Fahrenheit to degrees Celsius.

2.
Solution:

C=(F-32)/1.8
C=70-32/1.8
C=21.11

1.
F=1.8C +32
F=1.8(70 )+32
F=158

2.
F=1.8C+32
F=1.8(98.6)+32
F=209.48

Covert the following numbers from degrees Celsius to degrees Fahrenheit

3

3

3

3
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Investigating Sound
CHAPTER

09
Q.1:

Q.2: 

Q.3:

The main job of the outer ear is to collect __________________. The middle ear takes

sound __________________ and turns them into ______________________that are

delivered to the inner ear. When sound reaches the inner ear, the vibrations (sounds) cause

tiny _____________________ on the cells to move, creating ______________________

signals that the ______________________ understands as sound. The brain puts it all

together and that's how you hear and process sounds.

i. (a)     Mechanical wave
ii. (b)     Vibrate
iii. (b)     Medium
iv. (a )    Three parts
v. (a )    Inner ear

vi. (a)     Reflection of sound
vii. (a)    Communication
viii. (a)     Hearing
ix. (c)     Amplitude

i. T
ii. T
iii. F Reason: Constructive interference is when two interference is when two

wave forms are added together.
iv. T
v. T
vi. F Reason: A wax substance is produced in it which gets deposited on the 

eardrum if it is not cleaned..
vii. T
viii. T

sound

transmit vibration

bones electrical

brain
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Sound is a vibration that typically propagates as an audible wave of pressure, through
a transmission medium such as gas, liquid or solid. In human physiology and
psychology, sound is the reception of such waves and their perception by the brain.

Sound cannot travel through a vacuum because it  is an area without any air, like
space. So sound cannot travel through space because there is no matter for the
vibrations to work in.

A wave is a disturbance that transfers energy through matter or space, with little
or no associated mass transport. Waves consist of oscillations or vibrations of a
physical medium or a field, around relatively fixed locations.

A standing wave pattern is a vibrational pattern created within a medium when the
vibrational frequency of the source causes reflected waves from one end of the
medium to interfere with incident waves from the source. Examples of standing
waves include the vibration of a violin string and electron orbitals in an atom.

Sound waves are detected by the fact that the waves can cause objects to vibrate.
The vibrations from the sound waves must be converted into a signal and then
amplified and processed. Your ear and a microphone are common detectors of

sound. The vibrating air then causes the human eardrum to vibrate, which the brain
interprets as sound.it is a mechanical wave because it is a disturbance that is carried
through a medium via the mechanism of particle-to-particle interaction.

Sound is so important because animals are able to hear events all around them, no
matter where their attention is focused. Although hearing is important to all animals,
the special qualities of the under water world emphasize the use of sound. Most
important is sound's role in communication:  Sound is the only main form

Q .4:

i.

iii.

iv.

ii.

v.

vi.
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Sound waves exist as variations of pressure in a medium such as air. They are created
by the vibration of an object, which causes the medium (air, water etc)  surrounding
it to vibrate. Vibarations in air are called traveling longitudinal waves, which can be
here.

Sound waves need a medium (solid, liquid or gas) to travel. The sound waves move
through each of these mediums by vibrating the molecules in the matter. The
molecules in solids are packed very tightly. Liquids are not packed as tightly as solids
and gases are very loosely packed. The spacing of the molecules enables sound to
travel much faster through a solid than a gas. Sound travels about four times faster
and farther in water than it does in air. Sound waves travel about thirteen times
faster in wood than air. Sound cannot travel through a vacuum because there are
no particles to vibrate.

Since sound waves are  mechanical waves, it needs a medium to travel (a medium
which possess elasticity). In this case your plastic bag serves as that elastic medium
hence you can hear sound from plastic bag.
But air is not a wave, it is having particle nature, hence it won't penetrate plastic
bag and come out.

vii. Sound vibrations travel in a wave pattern, and we call these vibrations sound waves,
Which move by vibrating objects and these objects vibrate other surrounding objects,
carrying the sound along. Sound can move through the air, water, or solids, as long
as there are particles to bounce off .

viii.

ix.

x.

Activity 1

Teacher will explain the activities and let the student complete the task. Each
student check his voice pitch and heart beat rate. Page no 143.

Turnkey Publishers 45 Guide Book for Teachers
Innovative Science for Secondary 1

r is not a wave, it is having particle nature, hence it won't penetra

posse
ou

es a
st cit
ar so

cha
this 

from 

av
our p
c bag

eds
 bag

ium 
s as 

vel
astic

 a mediu
these medium

are packed v
sely packed

gh a solid t
 does in a

 cannot

as) to travel. The s
ng the molecu

tly. Liquids
The spacin

than a gas. S
Sound wave

hrough a

r are calle

d waves need a m
rough each o
olecule

(solid, liquid 
ms by vibratin

ery tightly

, it i in pa ic at

CHAPTER 9 Investigating Sound



CHAPTER

10
Atoms, Molecules, Mixtures

and compounds

Q.1:

Q.2: 

Q.3:

i. (a)    Symbol
ii. (a)   Ag
iii. (b)   Non metallic
iv. (a)   Element
v. (c)    Hydrogen atom

vi. (a)    NaCl
vii. (a)   An alloy
viii. (a)   An atom
ix. (a)   Mg
x. (a)   An alloy

i. F
Reason: The atomic number of an atom is equal to the number of proton in the

 nucleus.
ii. T iii. T
iv. F

Reason: Is the symbol of carbon
v. T
vi. F

Reason: Table salt is a compound
vii. F

Reason: In periodic table ,each vertical column is called group.
viii. T

______________ is anything and everything in our surrounding. All matter is made up of
______________. _____________ in the periodic table is represented by a _____________
and has an atomic number.
An ___________ is defined as the smallest unit of a compound that contains the chemical
properties of the compound. Molecules are made up of groups of ______________.
Every ______________ has certain atomic number. The __________________ of an element
is defined as the number of protons present in its nucleus. It is denoted by _________.
Each vertical column in the periodic table is called a ____________ and each horizontal
row is called a ____________.

matter

atom element symbol

atomic
atom

element atomic number
Z

group
period
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Q.4:

Elements are substances that cannot be separated into simpler substances. Salt is
made up of the elements sodium and chloride. Water is made up of the elements
hydrogen and oxygen. The smallest particles of matter are called atoms.
Examples of elements include oxygen, hydrogen, sodium, chlorine, lead, iron.
Examples of compounds include water H O; and Sodium Chloride, (NaCl)

i.

ii.

iii.

iv.

The different substances are not chemically joined together. Each substance in the
mixture keeps its own properties. The compound has properties different from the
elements it contains. Each substance is easily separated from the mixture.

A particular atom will have the same number of protons and electrons and most
atoms have at least as many neutrons as protons. An element is a substance that
is made entirely from one type of atom. For example, the element hydrogen is made
from atoms containing just one proton and one electron.

Compound

A compound can only be
separated  t hroug h
chemical means.
A  com pound is  a
substance made up of
two or more elements
which are chemically
combined

Mixture

Mixture is composed of
molecules of different
types.
Mixture is a blend of two
or more substance , each
of which retains its
identity.

Molecule

A molecule is formed
when two or more
atoms of an element
chemically join together

E xa m p l es  o f  s uc h
elements are oxygen and
chlorine. The atoms of
some elements do not
easily bond with other
atoms.
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The periodic table arranges all of the known elements in order of increasing atomic
number. Generally order coincides with increasing atomic mass. The different rows
of elements are called periods.For instance, all the group 18 elements are inert, or
noble gases.

v.

All metals have these properties in common:
They are shiny, especially when they are freshly cut.
They are good conductors of both heat and electricity.
They can be bent without breaking (they are malleable).

vii.

Atoms can join together - they form bonds together - to make molecules. For
example, a hydrogen atom forms one bond, oxygen atom forms two, and carbon
forms four bonds. Look at that molecule of water again - each hydrogen has one
bond, and the oxygen in the middle has two bonds.

Water is a molecule because it is made from atoms that have been chemically
combined. It is also a compound because the atoms that make water are not all the
same - some are oxygen and some are hydrogen. Oxygen in the atmosphere is a
molecule because it is made from two atoms of oxygen.

vii.

ix.

    Non  metals
Hydrogen

Carbon
Nitrogen
helium

chlorine

    Symbol
H
C
N

He
Cl

Metals
Sodium
Calcium

Magnesium
Zinc
ferric

Symbol
Na
Ca
Mg
Zn
Fe

When atoms join together to form molecules, they are held together by chemical
bonds. These bonds form as a result of the sharing or exchange of electrons between
the atoms. It is only the electrons in the outermost shell that ever get involved in
bonding.

x.
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A compound is a molecule that contains at least two different elements. All
compounds are molecules but not all molecules are compounds. Molecular hydrogen
(H  ), molecular oxygen (O  ) and molecular nitrogen (N  ) are not compounds because
each is composed of a single element.

xi. Uses of compound
Sodium chloride (NaCl) known as table salt used for cooking.
Sodium hydrogen carbonates (NaHCO  ) known as baking powder used for 
cooking.
Sucrose (C   H   O   ) as sugar used in cooking and bakery.

Uses of mixture
Mixture of salt water
Mixture of sugar water
Mineral water is mixture of minerals such as calcium, sodium, potassium, 
magnesium and water.

xii.

12 22 11

3

2 2 2

Hydrogen

Oxygen

Aluminum

Sulphur

Iron

Copper

Zinc

Nickel

Iodine

Calcium

H

O

A l

S

Fe

Cu

Zn

N i

I

Ca

Colourless

Colour less

 silver

bright yellow

silver-grey

Blue

 bluish-green

 silver-white

yellow

silver-grey

Gaseous state

gaseous

Solid

Solid

Solid

Solid

Solid

Solid

Solid

solid

1

8

13

16

26

29

30

28

53

20

Activity 1

Name of element Symbol Its colour Its physical state Its atomic number
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CHAPTER 10 Atoms, Molecules, Mixtures and compounds

Activity 2

Teacher will show elements, student will observe and collect the record that
given in activity. Page no 159

Activity 3
Teacher will introduce periodic table in the class, after explaining the periodic
table student will answer the given question on book. Page no 160.
Elements name: gold, zinc, neon, oxygen, iodine , nickel.



Separating Mixtures
CHAPTER

11
Q.1:

Q.2: 

Q.3:

i. (a)    filtration
ii. (c)    helium
iii. (b)   distillation
iv. (d)   residue
v. (a)   chemist

vi. (a)   distillation
vii. (a)  water
viii. (d ) filtration
ix. (a)  decantation
x. (d)  sugar

i. F Reason: Separating mixture is a chemical process in which two or more 
substances are separated.

ii. T
iii. T
iv. F Reason: Evaporation is the process by which water (and other 

liquids)changes from a liquid state to a vapour or gaseous state.
v. T
vi. F Reason: Chromatography is used to separate and identify the different 

coloured components in dye or ink.
vii. T
viii. T

_________________ is a scientific process in which two or more substances are separated
which were once together. Separating ______________ is useful because we are finding
many ___________ on our earth and the separated __________we get can be used in
many different ways.
Flotation is a process of __________________________ which involves separating substances
by whether they _____________________. ________________ is the process by which
water (and other liquids) changes from a liquid
state to a vapour or gas state.

separation
mixture

mixture substances

sink or float evaporation
separating mixture
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A separation process is a method that converts a mixture or solution of chemical
substances into two or more distinct product mixtures. Often these raw materials
must go through a separation before they can be put to productive use, making
separation techniques essential for the modern industrial economy.

When one liquid does not mix with another but floats on top of it, a separating
funnel can be used to separate the two liquids. Oil floats on water. This mixture
can be separated using a separating funnel . A mixture can be separated by spinning
it very quickly.

Below are some common separation methods:
Paper Chromatography. This method is often used in the food industry. ...
Filtration, a common method of separating an insoluble solid from a liquid.
Evaporation
Simple distillation
Fractional distillation

Distillation is a process that can be used to separate a pure liquid from a mixture
of liquids. It works when the liquids have different boiling points. Distillation is
commonly used to separate ethanol - the alcohol in alcoholic drinks - from water.
The mixture is heated in a flask.

Chromatography is a separation technique used to separate the different components
in a liquid mixture. It was introduced by a Russian Scientist Michael Tswett.
Chromatography involves the sample being dissolved in a particular solvent called
mobile phase. Chromatography is used to separate and identify the different
coloured components in dyes or ink. Chromatography is very usefull in scientific
research because it gives quick results, it is easy to handle and requires very small
amount of mixture.

Q.4:

i.

ii.

iii.

iv.

v.
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Each substance in the mixture keeps its own properties. The compound has properties
different from the elements it contains. Each substance is easily separated from
the mixture. It can only be separated into its elements using chemical reactions.
Distillation uses boiling to separate mixtures of liquid solutions. It takes into account
that different substances in the mixture will have different boiling points. For
example, if you heat salt water the water in the solution will boil before the salt.
The water will then evaporate leaving the salt behind.

vi.

Separating immiscible liquids is done simply using  a separating funnel. The two
liquids are put into the funnel and are left for a short time to settle out and form
two layers. The tap of the funnel is opened and the bottom liquid is allowed to run.
The two liquids are now separated.

Evaporation is the process by which water (and other liquids) changes from a liquid
state to a vapour or gaseous state. Evaporation is great for separating a mixture
(solution) of a soluble solid and a solvent. The process involves heating the solution
until the solvent evaporates (turns into gas) leaving behind the solid residue.

Water is considered to be a pure substance because it only contains one type of
molecule. Pure water contains only molecules that are a combination of one oxygen
atom and two hydrogen atoms.

a) Applications of Filtration:

Filtration is used to separate particles and fluid in a suspension, where the
fluid can be a liquid, a gas or a supercritical fluid. Depending on the application,
either one or both of the components may be isolated.

b) Applications of Crystallization:
Crystallization is the (natural or artificial) process by which a solid forms,

where the atoms or molecules are highly organized into a structure known as a
crystal. Some of the ways by which crystals form, are precipitating from a solution,
freezing, or more rarely deposition directly from a gas.

vii.

viii.

ix.

x.
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c) Application of chromatography:
 In forensic studies paper chromatography is used in crime scene investigation

of DNA and RNA sequencing along with other studies. Paper chromatography is
used as an analytical chemistry technique for identifying and separating colored
mixtures like pigments.
d) Application of evaporation:

Kerosene in a plate evaporates more rapidly than poured in a bowl, because
it evaporates quickly, being exposed over a larger surface. The latent heat required
for evaporation is taken from water itself which therefore cools below the room
temperature.
e) Application of distillation:

Distillation is a process that can be used to separate a pure liquid from a
mixture of liquids. It works when the liquids have different boiling points. Distillation
 is commonly used to separate ethanol - the alcohol in alcoholic drinks - from water.
The mixture is heated in a flask.

Activity 1

a.

b.

c .

d.

e.

Situation

To obtain drinking water from muddy water

To separate petrol from crude oil

To remove leaves from a swimming pool

To obtain pure sugar from a solution

To determine whether the colouring in a
fruit juice is a single sunstance or a mixture
of coloured substance

Separation Technique

Filtration

Separating funnel

Simple distillation

Simple distillation

Paper chromatography

By clearing the concept of mixture, teacher will guide the students to apply
the technique to separate the substances present in a mixture.

Activity 2
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CHAPTER

12
Matter and their

Physical Properties

Q.1:

Q.2: 

Q.3:

(b)   Matter
(b)   Space
(a)   Solubility
(a)   Hard  substance
(a)   Solute

(b)    °C
(c)    Electric conductors
(a)    Heat conductor
(a)    Glass
(a)     Soap

i. T
ii. T
iii. T
iv. F Reason: Materials such as wood, plastic and gases are bad conductors.
v. F Reason: Thermal conductivity is the measure of the amount of heat transfer.
vi. T
vii. T
viii. F Reason: Fibers are the extremely long sand thin hair like strand.

The properties of matter can be _______________ in to categories _______________ and

_______________. Physical _______________ can be observed or measured without

changing the composition of the _______________. The physical reasons for

_______________ behaviour can be quite different for different _______________. The

____________________ is its ability to suppose a heavy load without breaking or tearing.

Solubility is an ability of a substance to _______________ . A _______________ of solute

and _______________ is called _______________. ___________________ refers to the

amount/speed of heat transmitted through a material.

divide chemical

physical properties

substance

elastic material

strength of material

dissolve mixture

solvent thermal conductivitysolution
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Q .4:

i.

iii.

Matter is made up of atom. According to modern physics, matter consists of various
types of particles, each with mass and size. The most familiar examples of material
particles are the electron, the proton and the neutron. Combinations of these
particles form atoms.

Elasticity
Strength
Hardness
Solubility
Melting point 

Elasticity: Is the ability of a body to resist a distorting influence and to return to its
original size and shape when that influence or force is removed. Solid objects will
deform when adequate forces are applied on them.

Strength: Physics. Strength, ability to withstand an applied stress without failure.
Compressive strength, capacity to withstand axially directed pushing forces. Tensile
strength, maximum stress while being stretched or pulled before necking. Shear
strength, the ability to withstand shearing.

Hardness: A material's ability to with stand friction, essentially abrasion resistance,
is known as hardness.

Solubility: It is an ability of a substance to dissolve. The solubility of a substance in
solvent (usually liquid) is the maximum quality of that substance which can dissolve
in a given quality of the solvent.

Melting point: Melting point is the process through which heat changes a substance
from solid state to liquid state.

Electrical conductivity: electrical conductivity is the measure of the amount of
electrical current a material can carry or its ability to carry current.

ii.
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Heat conductivity: refer to the amount /speed of heat transmitted through a material.
Heat transfer occurs at higher rate across materials of high thermal conductivity
than those of low thermal conductivity.

iv.

v.

Conductors conduct electrical current very easily because of their free electrons.
Insulators oppose electrical current and make poor conductors. Some common
conductors are copper, aluminum, gold, and silver. Some common insulators are
glass, air, plastic, rubber, and wood.

a) Diamond and Graphite:
Similar property: The properties of Diamonds and Graphite are somewhat alike
because both come from the same element (Carbon) but also really different.
Different properties: Diamonds have a three dimensional network of strong covalent
bonds, which makes it hard.  Graphite has flat layers of carbon atoms held by weak
Vander Waal's forces which makes Graphite a weaker object and easily breakable.

(b) Plastic and Cement
Similar properties: Plastic concrete is well known as a suitable material for building
earth dam cut off due to low permeability, high deformability and enough strength
to withstand applied stresses.However, the effect of cement has direct effect on
mechanical properties of plastic concrete.
 Different properties: Plastics can also be classified by: their various physical
properties, such as: hardness, density, tensile strength, resistance to heat and glass
transition temperature, and by their chemical properties.

c ) Rubber and glass
Different properties: Elastomers is essentially another word for rubber. Elastomers
have a variety of properties such as hardness, tensile strength, and elongation. Glass
is the transparent homogeneous mixture of the silicates of alkaline and alkali metals
Similar properties: both are bad conductors of thermal conductivity.
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a )Electric plug cover:
They should be insulator . Insulators are known for their great capability to

stop the flow of current.
b) Furniture:

Furniture made by wood. Wood is strong and stiff but, compared to a
material like steel, it's also light and flexible.

c) Airplane body:
Aluminum  Other metals, such as steel and titanium, are sometimes used

to build aircraft. Steel is heavy though, so not too much is used.
d) Electrical Apparatus:

Plastics do not conduct electricity and are therefore used in a variety of
applications where their insulating properties are needed. PVC is widely used to
insulate electric wiring, while thermosets (which can withstand high temperatures)
are used for switches, light fittings and handles.

vi.

Cement: Plastering of walls, between the bricks, used for roofing and flooring.
Plastics: it is widely used than other material because of its properties like
transparency, lightness, less brittle, on decaying, harmless effect in th body.
Soap and detergent: they are use in cleaning purpose
Glass: it is used in light bulbs and other object.

Copper is used for electrical wiring because it is a good conductor of electricity.
Metal particles are held together by strong metallic bonds, which is why they have
high melting and boiling points. The free electrons in metals can move through
the metal, allowing metals to conduct electricity.

vii.

viii.
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