Internet Workflows

L] ]
- B . -
"N B - e " %
-
- - - . - "
g . . - o
- ..- --.' -
. - o = @ - y ® y ) - i e
- -
s
e - PP 0 @ w - ‘= E CRRY - 3 o - - » * < », ® - -
TR B - ’ T - - s ) (] 8 ] ) (] ‘. > '3 )
] - (] [] =l B ] § 8 ) ] ' . - . """ A3 [
- -
41 ) . 0 - - TR N t " 8 ) * o ] P "
*
] o N e ' ! -« 19 . - ol B B D <34 " "8 1 ' n e The ;] o
L o - -
g |
] ¥ ) B ' i - ] - i r ik M- y
> -
-
[ v ol B W « 0 ) < hh B i ) ) [ | ' 0 )
THE B B : ’ (] t;ll l:_ " » A ] JEd H | N : ' 9
I n’ | J ; * TR B i~ - L !
- p -~ | i i 4 - [ :_l [ NN ’ i I W [ )
+ 2 nma y - 5N =g e ' - . -
™ - - - - - - . . 4
(] i } B i ) i i . i 2
R- i J I - T - ) - i e TR J i A ' J > il .. 4 !
[ i ok v ¢ ‘ - ’ . - . [ - i P 2. : "’ |
3 - .. 93 F : - N - B ’
v , ] ) [ (] d ) y | [ » 1 ) )
- o B B > A ¢ 1T J** "1 ] ] ) o [ 1 albe - S #° I
- -
s d ) [ 3 [ & ~ . i
> d . ) ) ) i ’ b ’ - (] i h ) =i
3 - - s F 3 ’ b - ) 3 4 3 % 4 b ]
=
o ] ] ] ’ " L8 } ) ¥ g1 1 ] ) . 2 -
-
) [ex_ =) ~ 11 & '} ¥ yineird &5 B - .

MAN-BOOks



PREFACE

This book is written to provide for the needs of all students who may appear for
the WASSCE and NABTEX.

After visiting the icampus site, | realized it was interesting but it had a little
complex interface that needed time to get used to. And | also noticed it was not
accessible by some smartphones. So | dived in into probing for ways to have the
lessons offline so | can have the chance to go through It anytime without using
the internet.

So after finding a way to do so | realized it was cool and decided to share it with
all WASSCE(West Africa Senior School Certificate Examination) and
NAPTEX(National Board for Professional and Technician Examinations)
candidates.

The book has been so structured that brief and concise notes are given under
each topic with a couple of questions after each lesson.

It got to a point in time while putting things together | had almost given up on
making the book because of slow network glitches.

| wish you the best and hope you find reading this book interesting and useful.

You can reach me on the handles below to share your view and opinion relating
to the book.

Facebook @fb.me/MANeBOOKks

Instagram @mario_amando_norplah
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INTERGRATED SCIENCE FOR SHS
YEAR ONE

LESSON NOTE

LESSON 1

TOPIC: Nature of science

OBJECTIVES

By the time you finish reading this session you should be able to:
Explain the meaning of science
Explain what scientific method is
State the processes of scientific method such as

1. observation

2. posing a problem
3. Hypothesis and
4. Experimentation

Explain the following terms

1. Independent variable
2. Dependent variable and
3. Control

Every human being is a curious or inquisitive person and in biological terms we say ‘animal’ including you.
Isn't it... Good!

This behavior is even more striking in children. They are more curious than even the adult.

Since creation, man has always sought to understand and sometimes explain some of the happenings
around him.

For example, what causes the formation of rainbow in the sky?

What causes day and night?

What makes an aeroplane fly in the air like a bird without falling down?

Thus, the curious active mind is always searching to know more about things around him.
The quest for answers to these endless questions can take one or two approaches:

» Supernatural explanations which include beliefs, dogmas and superstitions (an irrational fear of the
unknown coming from beliefs which are not based on reasons or facts but on old ideas about lack or
magic).

But the question is, is this science?
| hope you guessed rightly. That is not science! What then is science?

But before we start today’s lesson, cast your minds back to some of the things you treated at the J.H.S
level that relate to science.

» Calculating the volumes of water using different measuring cylinders
» Comparing the masses of different objects such as large rectangular foam, a bag of feathers and a small
book.

What is Science?

Science is a continuous process of investigating/examining/exploring and experimentation/testing in order
to widen your understanding of the natural world.

Another school of thought also defines science as a process by which people accumulate knowledge and
skills in which they can place a high and often a measurable degree of confidence.

Simply put, science is an organized body of knowledge through enquiry.

How do scientists make enquiry?

HOW SCIENTISTS WORK
Conducting a scientific investigation/enquiry involves a series of steps (scientific methods).
Scientific methods are systematic approach of gathering

1. observable/ visible,
2. empirical/practical and
3. Measurable evidence that are critically evaluated to arrive at a solution to a problem.

The very first step is to make an Observation.
The scientific approach seeks to provide answers to questions through observation.

Observation means looking at things yourself, making use of your sense organs of sight, touch, hearing,
taste and smell.

You observe your body, surroundings, classrooms, a playing field etc using these senses.
Your observation may take either of two forms:

» quantitative, involving measurements
» qualitative or descriptive

What follows after Observation is to pose a Clear Question/ State a Problem.
Stating a question to the activity is the second step to embark on this method.

The question can be in a form of Why, Where, How, What, Who and so on.

For example, why do fruits for example mangoes fall down straight to the earth’s centre and not up?
See to it that the question you pose is clear and precise.

Secondly see to it that it makes sense pertaining to what you already know about the subject.

Example: Can | run a marathon race faster when | eat a big ball of kenkey the night before the race or drink
milo the morning of the race?

What follows after the question is a Hypothesis.

A hypothesis is a proposed scientific explanation or an intelligent guess for a set of observations.
It is an "educated guess.”

We set out to prove or disprove the hypothesis.

Hypotheses are generated using prior knowledge, logical inference and informed creative imagination.
Scientific hypotheses must be designed in ways that enable them to be tested.

Example: “The time it takes to run a marathon is improved by consuming large quantities of carbohydrates
before a race”.

The fourth step in conducting a scientific investigation is experimentation.

An experiment is a test that is used to eliminate one or more of the possible hypotheses until one
hypothesis remains.

The experiment is the cornerstone in the scientific approach to gaining deeper knowledge about the
physical world.

Scientific experiments involve controls, or subjects that are not tested during the investigation.
In this way, a scientist limits the factors or variables that can cause the results of an investigation to differ.
The controlled variable answers the question ‘what do | keep the same'?

You would have to run a marathon without eating kenkey the night before or drinking tea the morning of the
race.

Meaning the kenkey and the tea are the variables which need not to be tested.

A variable is a factor that can change over the course of an experiment.

The variable which is deliberately changed is called the manipulative variable/independent variable.
The independent variable answers the question ‘'what do | change'?

Now from the question "can | run a marathon race faster when | eat a big ball of kenkey the night before the
race or drink tea the morning of the race"?

The independent variable is the consumption of kenkey.

The variable that is observed and changes in response to the manipulative variable is called the responding
variable/dependent variable.

The dependent variable answers the question ‘what do | observe'? The dependent variable is how fast you
run the race.

The truth is, how fast you run depends on the kenkey (the independent variable), so how fast you run is the
dependent variable.

If you eat a big ball of kenkey at 7 p.m the night before the race, but then get up the next morning and drink
two cups of tea before you head to the start line your experiment becomes invalid. Why?

..... because by drinking the tea, you introduce a second independent variable and therefore you will not know
whether the faster race time is due to the kenkey you ate the night before the race or the tea you took in the
morning before the race.

Note that experiments can only have one independent variable at a time.

If you want to know the effect of tea on your race time, you would have to design a second experiment. This
experiment would have the hypothesis “Consuming tea the morning of a marathon improves running time",
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LESSON NOTE

LESSON 2
TOPIC: NATURE OF SCIENCE (CONTINUATION) OBJECTIVES
As you go through this session, you should be able to

1. Record, analyze results and
2. Draw conclusion on experiments or observations made.

Following our previous discussion, you should be familiar with the following terms as applied to the
meaning of science. These include;

1. Observation

2. posing a question/problem,
3. hypothesis and

4. Experimentation.

Today we shall be looking at the rest of the processes of the scientific method which are

1. Recording and analyzing through observation and
2. Conclusion

Before you begin today’s session, consider another example. The example is
To demonstrate the minimum exposure time of light before starch can be detected in a leaf.

In this experiment, four or more de-starched plants (that is plants deprived of light for 72 hours) in pots are
prepared.

Pot 1 is placed in light for 2 hours and then a leaf is tested for starch.
Pot 2 is placed in light for 3 hours and then a leaf is tested for starch.
Pot 3 is placed in light for 4 hours and then a leaf is tested for starch.
Pot 4 is placed in light for 5 hours and then a leaf is tested for starch.
Pot 5 is placed in light for 6 hours and then a leaf is tested for starch.
Pot 6 is placed in light for 7 hours and then a leaf is tested for starch.

In the above experiments, the general observation is that light is directly involved in starch formation in
green plants.

Light in these experiments is the independent variable. Why?

...... because it is the variable that was deliberately manipulated (as you can see from the exposure time
differences in light).....2, 3, 4._.hours

The test result of starch is the dependent variable. Why?

... because it is the observe variable and changes in response to the manipulative/independent variable
which is light.

The fifth step in conducting a scientific investigation is recording and analyzing results.

This is the process of gathering information about events in a careful, orderly manner using our senses.
The information obtained from observation is called data.

From the above experiment, we looked at an activity to demonstrate the exposure time of light before
starch can be detected in a leaf.

We assume that after the duration of light exposure and the leaves were tested for starch, the following
information were gathered:

For 2 hours of light exposure, we have the amount of starch in pot 1 to be 70ug

For 3 hours of light exposure, we have the amount of starch in pot 2 to be 120ug
For 4 hours of light exposure, we have the amount of starch in pot 3 to be 150ug
For 5 hours of light exposure, we have the amount of starch in pot 4 to be 187ug
For 6 hours of light exposure, we have the amount of starch in pot 5 to be 192ug
For 7 hours of light exposure, we have the amount of starch in pot 6 to be 192ug

The above information can be put under these two headings in a two column table

Light Duration (hours) Amount of starch (ug)
2 /70

3 120

4 150

) 187

6 192

/ 192

The information gathered above and put in a tubular form as you can see is referred to as data.
Scientists use data to make inferences or draw conclusions.

An inference is a logical interpretation based on prior knowledge or experience.

These are done using charts, tables and graphs to display your results and draw conclusions.
Now we are going to put this data in a graphical form so we can analyze and make inferences.

From the data provided one can analyze that there is a corresponding increase in the amount of starch with
light duration.

Meaning as light duration increases, amount of starch also increases.
The sixth step is the conclusion.

The key assumption in science is that, experimental results can be reproduced or further experiments
could be carried out to check and test for unexpected results.

As evidence builds up, a particular hypothesis may become so well supported that scientists may consider
it as a theory.

A theory is a well-tested explanation that unifies a broad range of observations.
From the experiment conducted above, the conclusion would be;

To obtain maximum starch in plants, they (the plant) are to be exposed to light for about 6 hours.

SUMMARY
Today, we looked at how to record, analyze data and make inferences by using an experiment on plants
We looked also at how data gathered can be presented in a graphical form

We learnt also how to conclude an experiment performed and then communicate our results.
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LESSON NOTE

LESSON 3

Branches of Science
In our previous lessons, we have been looking at science. d
We explained science as an organized body of knowledge acquired through inquiry or investigation.
We also looked at how the inquiry is done.
We said scientific inquiry is achieved through the scientific methods.
Then we saw some applications of scientific concepts and principles in our day-to-day activities.
Now when we say branches which organism comes into mind? Good! Plants/Trees.
We can liken science to a tree with lots of branches.
But before we start today’s session let us take a look at the objectives for today.

By the end of this session, you should be able to (@ Get Help

1. Identify the differences between pure and applied science

2. State the sub-branches of both pure and applied science.
3. Name some renowned scientists in Ghana

Back to our example. Science could be liken to an entire tree.
Trees have two systems namely, the root system and the shoot system.
Now science also has two main branches: Pure Science and Applied Science.

Now let us look at the following scenarios and see where we can situate them in the different areas in
science:

Let me answer the very first one. Then you do the rest

Animals grazing on the field...........ccccocoeeeiceeeeeceecee...biology/agriculture

Brewing of akpeteshie............ciiceiiceccce e CHEMISTRY

You preparing a circuit to produce light..........cccccooeveicececee e physics

Stars @t NGt ese s @S TFONOMY

Weeding under your father’'s tomato or groundnut farm..................................agriculture

Working on somebody’s car.........ccccoecevcerreereene s s (Me@Chanical) engineering. Good!

Which of these areas of science above can we consider as pure science or applied science?
Before that let us explain these sciences (that is pure and applied sciences)

Pure science has to deal with the discovery and formulation of new facts, laws and theories.
It consists of three areas of study, namely Biology, Chemistry and Physics.

Let us explain these branches of pure science briefly.

Biology is a science devoted to the study of living things and how they interact with their surroundings. The
living things here are plants, animal, microorganisms, etc. biology has its sub-branches. These are Botany,
Zoology, Microbiology, Genetics, Ecology, etc

Botany zoology

o

Microbiology Genetics

Ecology

Now let us quickly explain these sub-branches of biology.

Botany: it is the study of plants in terms of where they are found, how they grow and their uses

Zoology: it is the study of animals in terms of where they are found, their structures and mode of lives.
Ecology: it is the study of the relationships living things have with each other and with their environment.
Genetics: it is the study of heredity and variation among living organisms.

If you look carefully at the definitions above, the common word(s) which run(s) through them is/are plants
and animals (which are living organisms).

Let us look at another branch of pure science, chemistry.

Chemistry: it is the study of the composition, properties and structure of substances, and the changes they
undergo.

The sub-branches of chemistry are, namely, organic chemistry, inorganic chemistry and physical chemistry.

Organic chemistry: deals with the study of compounds that contain carbons. The German chemist,
Friendrich Wohler, was the first to make an organic compound

Inorganic chemistry: deals with the study of all elements other than carbons and its compounds.

The Russian scientist, Dmitri Mendeleev, discovered that an element’s properties depends in its atomic
weight.

Physical chemistry: deals with the study that is concerned with the theories, laws and experiments that
describes the behavior of chemicals.

A Scottish, Thomas Graham, is the founder of physical chemistry and explained how gases mix with each

other.
Organic inorganic
chemistry chemistry

Physical chemistry

Physics is the study of matter and energy (motion, light, electricity, radiation, gravity etc.) and how they
interact with each other.

We shall quickly look at what these various sub-branches of physics deal with.

Even their names would tell you which energies they deal with.

They are heat, light, sound, mechanics, electricity and magnetism.

What then do we say Applied Science is?

Applied Science is the application of facts, laws and theories to matters of everyday living.

Some of the fields of applied science include Engineering, Pharmacy, Agriculture, Medicine, Geography,
Forestry, Environmental Health, Geology, Psychology, Astronomy, Meteorology and Horticulture.

Now let us look at some renowned scientists in Ghana and elsewhere.

1. Professor Frimpong Boateng- A specialist in cardiology (heart surgeon). He set up the Cardio-
thoracic Centre at the Korle-Bu Teaching Hospital.

2. Dr. Felix Komotey-Ahulu- A scientist who succeeded in the knowledge of sickle-cell

3. Professor Mariam Ewurama Addy (late)- A biochemist whose area of study was in biochemical
methods for pollution monitoring and Scientific basis for local medical plants effects

4. Dr. Victoria Adobea Donkor- Introduced post-graduates to the new area of environmental
photobiology and ultra-violet radiation effects

5. Professor F.K.A. Allotey- Physicist who has contributed a lot to Atomic Physics

Summary
We looked at the branches of science. That is pure and applied sciences.

We explained pure science as the science that deals with the discovery and formulation of new facts, laws
and theories.

We gave examples as Biology, Chemistry and Physics. Then we looked at the sub-branches of each

We explained applied science as the application of facts, laws and theories to matters of everyday living.
Then we looked at sub-branches of applied science.

Finally we looked at some Renowned Scientists in Ghana and their achievements
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Question 1

NORPLAH MARIO AMANDO 1
Meteorology, geology, biology and mathematics support which

Not yet answered career in science? L 1 L 2 L 3 L 4 L 5

Marked out of 20.00

Finish attempt ...
v Flag question

Select one:
Chemical engineer
Farmer
Botanist

Ecologist

tion 2
Qiestion Biology, chemistry and mathematics support which career in
Not yet answered science?
Marked out of 20.00
v Flag question
Select one:

Pharmacist

Farmer

Nurse

Veterinary officer

Question 3 . L . .
Which of the following is not applied science?
Not yet answered

Marked out of 20.00

v Flag question Select one:
Physics
Horticulture
Engineering

Agriculture

ion 4
Question Which of the following is not product of technology in

Not yet answered Agriculture?

Marked out of 20.00

v Flag question
Select one:
Shifting cultivation
GMOs
Use of fertilizers

Irrigation

Question 9 . . o . .
Which of the following scientists initiated the binomial system of

Not yet answered naming organisms?

Marked out of 20.00

v Flag question
Select one:

Robert Koch
Ivan Pavlov
Carolus Linnaeus

Edward Jenner
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LESSON 4
TOPIC: Using the Scientific Method in a Controlled Experiment q
(This is an activity based lesson. Students would be engaged in the lesson)

| hope you can now follow the steps of the scientific method. Let us then perform a simple controlled
experiment in the laboratory or at home.

You can perform this experiment on your own or in a group with your friends.
Before we begin the experiment, let us look at the objective for this session
OBJECTIVES

After going through this session you should be able to

1. Perform one simple controlled experiment using the processes of scientific method.This experiment
will involve the growth and development of maize seedlings.

You will be testing the importance of one factor - light

That is, the effect of light in the growth and development of maize seedlings.
So then how do you define the problem?

Remember the problem or question should be precise.

Is light necessary for the normal growth and development of maize seedlings?

Having defined the problem, you should now look for information in the library, on the internet and in books
which are related or relevant to this subject (which is the effects of light on plant growth)

You might not find exact answers to the problem.
At this point of lacking full information, you form a hypothesis (you make an intelligent guess)

You might assume, for example, that light is necessary for the normal growth and development of maize
seedling

This hypothesis must now be supported or disproved by an experiment.

So what do you do then?... you begin by planting three maize grains in each of six empty cans, of equal
sizes and filled with equal volume of loose, sandy soil.

Mark three of the cans control and keep them in a dark room/closet

Mark the other three cans experimental.

Place them (the experimental cans) near a window or in some other place that gets full light.

Make sure temperature is nearly the same as possible for both sets of plants.

Water them regularly, making sure that all plants get the same amount of water.

Observe these plants for the next four weeks.

During the period of observation, keep an accurate daily records of the conditions of each seedling.
Now take note of the following:

1. Date on which each seed sprout

2. Daily length and width of stem (mm)
3. The size (mm) and number of leaves
4. Colour of plant

Now let us put the above information (data) in a table form:

Experimental  [Sprouting Stem Leaves Colour of

plants date plant
Daily Daily Size(mm) |Number of
length(mm)  |width(mm) leaves

»

2

3

Control plants  |Sprouting Stem Leaves Colour of

date plant

Daily Daily Size(mm) |Number of
length(mm)  |width(mm) leaves

»

2

3

Now the two sets of plants will develop very differently.
Those grown in the light may have thick stems and large, healthy green leaves.
Those grown in the dark may have long, weak stems and small yellow leaves.

These results would give strong support for the hypothesis that Light is necessary for the normal growth
and development of maize seedlings

Remember that any controlled experiment must account for all factors, with one single variable. In this
experiment, light was the only factor that varied for the two sets of plants.

If any other factor had been varied, our conclusion would not have been valid
For instance, if the dark set (controlled experiment) had been planted in a different kind of soil.

You could not have known whether their poor growth was caused by the lack of light or by poor soil.

Summary

We looked at how to use scientific method in a controlled experiment.
| believe you have understood the concept of controlled experiment after going through this lesson.

Try yours hands on an experiment at home and send me your feedback. That is your recordings,
observations and conclusion.

Project: using the procedure above plant beans seeds, two seeds per can.

Use six cans of equal size and use loose sandy soil as well. Keep three cans in a dark room and expose the
other three cans to light. Use the table above to record your observations and findings.
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tion 1
Question Pick the odd one out

Not yet answered
Marked out of 20.00

v Flag question Select one:
Dependent variable
Data

Independent variable

Question 2 .
Control set of plants are set close to the window to be exposed to

Not yet answered light
Marked out of 20.00
v Flag question Select one:

True

False
Question 3

Plants kept in the dark room are experimental plants
Not yet answered

Marked out of 20.00 Select one:

v Flag question True

False

estion 4 .
Quest Plants kept near the opened window are controlled plants

Not yet answered

Marked out of 20.00 Select one:

v Flag question True

False

Question D . .
controlled experiments ask the question,

Not yet answered

Marked out of 20.00 Select one-

v Flag question What do | add?
What do | change?
What do | keep the same?

What do | omit?
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LESSON 5

TOPIC: Application of Scientific Concepts and Principles in Everyday Life Activities.

You may have learnt of the scientific method: If not, please read about it to help you understand this lesson.
We are looking at science through a systematic process to arrive at a conclusion.

| hope you were able to undertake the project on the effect of light on plants?
| hope you really did?
| want you to send your findings and the challenges you encountered in the comments box.

Today we are going to look at the applications of scientific concepts or theories in our everyday life
activities.

Let me sight one common example of scientific concept at home.......the various plastic designs of (some
alphabets, fruits and vegetables and animals) that you have in front of your fridge door.

Are you familiar with that?
Good.
Do you know what is inside these plastics that make them stick? Good.. MAGNETS!

We shall talk about this in detail later. Now before we start this session look at what you should be able to
achieve for going through this lesson.

You watch this video and read the additional notes bear in mind that you should be able to;

» Mention at least four scientific principles which are applicable in your everyday life activities.
» Explain how these principles work to help us in our everyday life activities

| guess most of you have bicycles. Do you ride your bicycles at night? What helps you to find your way in
the dark whiles riding your bike? Awesome!

The light in front of the bicycle.
What makes the bulb shine or bright? Good. The rotation of a device called dynamo.
The dynamo works under a law called the law of conservation of energy.

It states that the total quantity of energy in the universe is constant and can be neither created nor
destroyed but transformed from one form to another

You will see soon how energy transformation occur leading to the provision of light for your bicycle.
The question is what is a bicycle dynamo?

It is a small device (actually a generator) fitted to the rim of a bicycle tyre to provide electricity for the bulb
at night.

Now this is how it works.

The top of the dynamo is touched against the rim of the tyre which rotates when the bicycle is moving
(kinetic energy).

The rotation of the top of the dynamo rotates a permanent magnet in the middle of some coils of wire
inside the dynamo (kinetic energy).

The rotation of the magnet produces a changing magnetic field and this generates electricity (which is
electrical energy) in the coils of wire.

The electricity produced is conveyed through wires connected to a bulb. The electricity causes the bulb to
bright (light energy).

So the transformation is from kinetic energy to electrical energy to light energy
Another principle or theory is the useful application of forces.

Now what is force? A force is simply a push or a pull. It could also be defined as that which changes a
body's state of rest or uniform motion in a straight line.

One important force to consider is biological force. Here we are looking at muscle force.

The muscles of parts of your body are able to carry out certain functions by contracting and relaxing the
muscles.

Movement of your body depends on two sets of muscles at each joint.
Some of the joints we may consider are the elbow and knee joints.
The elbow joint has two sets of muscles whose actions are opposite.
Meaning, when one sets contracts the other set relaxes.

Activity

Now straighten up your left arm.

Bring or pull your lower arm close to your body as if you want touch your shoulder with your fingers. Now
do it again and again. What happens to the muscles in your upper arm?

The top muscles become thicker (contracts) to pull the lower arm bone close to the upper arm whiles the
other muscles relaxes.

Skeletal muscles always work in pairs like this because they can only provide a pulling force. In fact, they
never push

Another concept worth discussing is magnets. Magnets are used in homes, farmhouses and in the
industries.

At home we use magnets to hold papers and other small items to the refrigerator.

For example, if you or your mum wants to leave a notice for your siblings, it could be placed in front of the
refrigerator with the help of magnets

In industries, electromagnets in cranes are used to grab and move large containers and metals which
cannot be lifted by humans.

Let us look at another application of scientific principles.

This has to do with saponification or soap making. Soaps are used for bathing, cleaning our homes, for
laundry, etc.

Saponification is a name given to a chemical reaction that occurs when a vegetable oil or animal fat is
mixed with a strong alkali.

The alkali are produced from dried and burnt cocoa pod or plantain peels.

The ash (which is the alkali) is mixed with the oil or fat to make soap. | believe you know a soap called
‘Alata Samina’.

Summary
We looked at the application of scientific concepts and principles.

We studied the principles of energy conservation, where we looked at how the bicycle dynamo works to
produce light at night for your bicycle. There are lots of examples involving transformation of energy. The
Akosombo dam and your ceiling fans all work based on the law of conservation of energy.

We looked also at magnets and their uses at home, in industries and on the field.

Finally, we saw how the concept of saponification is applied to produce soap.
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Question 1

Not yet answered
Marked out of 20.00

v Flag question

Question 2

Not yet answered
Marked out of 20.00

v Flag question

Question 3

Not yet answered
Marked out of 20.00

v Flag question

Question 4

Not yet answered
Marked out of 20.00

v Flag question

Question 5

Not yet answered
Marked out of 20.00

v Flag question

SCI 1

The rotatory device on the tyre of a bicycle that generates

electricity is called

Select one:
Dynamo
Rim
Spokes
Bulb

Which law or principle does the dynamo operate on?

Select one:
The law of gravity
Newton's law
The law of energy

The law of conservation of energy

which of the following will be the energy transformation of the

dynamo in producing electricity?

A. Kinetic energy electric energy

B. Potential energy electric energy

e .
C. Heat energy electric energy

—
D. Sound energy electric energy

Select one:

> O O

A gas used as a disinfectant in treating water is

Select one:

Hydrogen
Chlorine
Fluorine

Oxygen

Animals which use sounds as their eyes are

Select one:

Anteaters
Snakes
Cats

Bats

QuUIZ
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Lesson 6
SCIENCE, TECHNOLOGY AND HOW SCIENCE IS INTEGRATED
| hope you have read the lesson on the branches of science.

1. It is explained that like a tree with branches so is science. We looked at pure science and applied
science.

2. We gave examples of both pure and applied sciences such as physics and engineering respectively.

3. We also identified some prominent scientists both in Ghana and on the international scene.

You are now going to study about science and technology.
Their importance, interrelationships and applications.
By the end of this lesson you should be able to

1. Explain Science and Technology

2. Recognize the importance of science

3. Identify interrelationships in science and technology

4. Differentiate between science and technology

5. Recognize the relevance of solving problems using the knowledge from different branches of
science

Importance of Science
There are many reasons for studying science among which are,

1. Providing us with vocations

2. Enabling us to understand the basic principles of nature

3. Providing answers to questions about nature

4. Teaching us scientific attitudes and methods

5. Helping us to improve general health standard and to reduce the belief in superstition.
6. Helping us to acquaint ourselves with the contributions of outstanding scientists.

Science and Technology

Science, as we have explained previously, is the process by which individuals accumulate knowledge and
skills in which they can place a high and often measurable, degree of confidence.

Technology on the other hand, is the application of the knowledge and skills acquired to improve life and
satisfy the needs of individuals.

Today, we have Genetically Modified Organisms (GMO). Now we have genetically modified plants which are
more resistant to pest and adverse weather conditions, produce high yields and have a relatively long shelf
life than the ordinary plants. This is a result of Genetic engineering (technology). There are several
examples we could site. Do think about some of these yourself.

Interrelationships between Science and Technology

» Science discovers fundamental information about how the universe works. Technology is the practical
application of the information about how the universe works.

For example, in the study of science, it has been discovered that energy cannot be created nor destroyed
but can be transformed from one form to another (the law of conservation of energy).

Technology has practicalised this discovery.

The generation of hydroelectric power is a typical example where the running water turn/propel fans to
generate electricity.

The water in the Dam (static water) has potential energy.
The water is channeled through tunnels to propel huge fans.

The running water transforms the potential energy to kinetic energy; the fans propel (kinetic energy); the
propelling fans generate electricity (electrical energy).

So in the generation of electric power, energy is transformed from one form to another.

Another classic example is Newton's 3™ law of motion which states that “Whenever a force acts on one
body, an equal and opposite force acts on some other body”.

Simply put, to every action there is an equal and opposite reaction.
This discovery of science by Newton has been applied by technologists to design and construct rockets.

The rockets which form a familiar feature of firework displays contain solid chemicals which burn to
produce a high velocity blast of hot gas.

Space rockets which are designed to travel long distances have tanks of liquid fuel together with a supply
of either liquid oxygen or some other liquid which produce oxygen to enable the fuel to burn.

A chemical reaction takes place inside the rocket and creates a large force which propels the gaseous
products of combustion out through the tail nozzle with tremendous velocity (action). The reaction to this
force propels the rocket forwards.

» We use technology to learn about science and we use science to build technology. In the discovery of
new planets and how habitable they are, NASA has designed and developed state of the art space
robots/crafts (technology) to study the weather, soil and other elements to see whether humans can
inhabit those planets. So you see, the technology here is the space craft and the investigations made on
other planets have to do with science discoveries.

Differences between Science and Technology

» The products (principles and theories) of science cannot be seen or felt but the products of technology
can be seen or felt

» Science can only be demonstrated whereas technology can be bought and used

» Scientific principles and theories can be understood whereas technology can be used without
understanding

» Changes in scientific knowledge occurs gradually whereas changes in technology occur within a short
time

» Science is seen as knowing why and technology is seen as knowing how.

» Science is searching for and theorizing about cause whereas technology searches for and puts into
practice new processes.

» Science analyzes, generalizes and creates theories whereas technology analyzes and synthesizes
designs.

Let us now look at science as an integrated subject.

Integrated science involves teaching and learning several fields of science as a whole such that none of the
fields stands out on its own. This is to enable students appreciate science and to identify the
interrelationships that exist among the various subjects of science in solving problems.

A typical case in point is dealing with infected crops in a farm.

» One has to understand the pest and how it spreads- which is Biology

» One has to understand the science of cultivation- which is Agriculture

» One has to develop an effective pesticide- which is Chemistry

» One has to develop a pesticide that could kill the pest but would be safe on the crop without having any
effect on individuals that would consume it- that is Biochemistry

» One has to design and produce sprayers for efficient spreading of the pesticides- Physics and
Engineering

» One has to calculate the amount of pesticide required to spray, say, a land acre of infected crops -
Mathematics

So in solving the problem of infected crops, you have Biology, Agriculture, Chemistry, Biochemistry, Physics
and Mathematics at play. That is integrated science.

Summary
We explained what science and technology are and how they interrelate.
We talked about the differences between science and technology also.

Finally, we looked at integrated science and how the knowledge from the different branches of science are
combined to solve problems in our lives
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Not yet answered
Marked out of 20.00

v Flag question

Question 2

Not yet answered
Marked out of 20.00

v Flag question

Question 3

Not yet answered
Marked out of 20.00

v Flag question

Question 4

Not yet answered
Marked out of 20.00

v Flag question

Question 5

Not yet answered
Marked out of 20.00

v Flag question

SCI 1

LESSON 6: SCIENCE, TECHNOLOGY AND HOW SCIENCE IS INTEGRATED

In solving the problem of day old chicks, use the branches of
science above to answer the question below:

Providing lamps for the coop

Select one:
physics
engineering
biochemistry

mathematics

In solving the problem of day old chicks, use the branches of
science above to answer the question below:

Composition of drugs to be provided to chicks.

Select one:
physics
chemistry
agriculture

engineering

Which one of the following is used as an explosive?

Select one:
Graphite
Phosphorus trichloride
Mercuric oxide

Nitroglycerine

Silk is produced by

Select one:
Egg of silkworm
Larva of silkworm
Pupa of silkworm

Insects

In solving the problem of day old chicks, use the branches of
science above to answer the question below:

Providing medicines for the chicks.

Select one:
mathematics
physics
biochemistry

engineering

QuUIZ
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Lesson 7/
CAREERS IN SCIENCE AND TECHNOLOGY

In our previous lesson we looked at science and technology: the interrelationships, the differences and how
integrated the subject is.

Hope you were able to answer the questions given at the end of the previous lesson.

Today we shall be looking at the importance of science and technology and some careers you could pursue
in science and technology. Now the objectives for today’s lesson are,

1. To recognize the importance of science and technology to our society especially in education, health,
transport and communication, agriculture, security, etc.
2. To identify some careers in science and technology.

Technology in Education

Technology is an increasingly important aspect of modern school life.

This has dramatically changed the way teachers and students go about their daily activities.
For students, computer technology has provided a great wealth of information and knowledge.

Since the introduction of the internet, students are now able to access information on whatever subject
they want, wherever they are.

Resources include journals, articles, e-books, practice tests and examinations, model answers and
research findings.

Research has also suggested that computer technology has helped students to improve their grades in
other subjects, most notably science.

Practically, students can work much faster using a computer which enables them to do more studies in the
same period of time.

For teachers, science and technology with the use of computers has enabled them to make their lessons
more interactive and therefore much more interesting and rewarding.

This method has also been shown to improve pupil performance as lessons are more memorable and
therefore students are able to retain information more effectively.

Teachers, like students, can also find a whole host of resources on the internet.

Teachers are also able to recommend good resources to student to further encourage and stimulate their
learning.

Computer technology has enabled systems of obtaining and recording information much more efficient
and effective.

Computer records are much harder to misplace than rims of paper records.

Finally, submission of work via email and responding to enquiries online save time and energy.
» For telecommunication.

Today we see the role of satellites in global communication.

It is been used by radio, television, cell phones, GPS (Global Positioning System) and computers to reduce
the wide world into a global village.

Satellites are used to study weather patterns and predict weather conditions in order to avert natural
disasters.

» Transportation

Under transportation, we have electric trains, planes, electric car, and submarines

» Entertainment

We have video games, virtual reality, iPod, mp3

» Agriculture

The use of fertilizers, genetically modified organisms (plants and animals), combined harvesters, irrigation.
» Health and medicine

Cloning, hybridization, embryonic cell research, in vitro fertilization, the use of magnetic, resonance and
imaging (MRI) to diagnose diseases.

» Security

The use of closed circuit cameras/televisions (CCTV), alarm bells
» Commerce

e-banking, e-commerce by using the internet services.

Now let's look at some careers in science and technology. Perhaps you have a career in mind to pursue.

CAREER MAJOR BRANCH OF SCIENCE SUPPORTING
INFLUENCING CAREER BRANCHES OF SCIENCE
Chemical Engineer Physics Geography, Mathematics

and Meteorology

Ecologist Biology Meteorology, Geology,
Mathematics

Botanist Biology Chemistry And Geology

Food Nutritionist Biology Chemistry, Physics And
Mathematics

Mechanical Engineer Physics Mathematics And
Chemistry

Chemical Engineering Chemistry Physics, Mathematics,

Farmer Biology Chemistry, Mathematics,
Agriculture

Nurse Biology Chemistry And

Mathematics

Agricultural Engineer Physics Mathematics And
Chemistry, Agriculture

Veterinary Officer Biology Mathematics, Chemistry
Metallurgist Physics Chemistry, Mathematics
Meteorology Physics Mathematics, Geography
Pharmacist Chemistry Mathematics, Biology,
Physics
Summary

We looked at the importance of science and technology. Mentioned some such as education,
telecommunication, health and medicine, security, etc.




SHS 1 INTEGRATED SCIENCE

Dashboard / My courses / SCI 1 LESSON 7: CAREERS IN SCIENCE AND TECHNOLOGY / QUIZ

Question 1 )
Which of the careers below helps plan a voyage to another planet or

Not yet answered e

Marked out of 20.00

v Flag question
Select one:

Environmental Scientist
Astronomist
Geoscientist

Space scientist

tion 2
Question The space shuttle works on which law?
Not yet answered

Marked out of 20.00

v Flag question Select one:

Newton's 3rd law
Newton’s 2nd law
Newton’s law

Law of conservation of energy

Question 3 . . . .
Which of the careers in science below conducts experiments

with dyes to see how chemicals might disperse during a toxic
Marked out of 20.00 spill?

Not yet answered

v Flag question

Select one:
Aquarist
Chemist
Oceanographer

Environmental scientist

tion 4 . . . .
QEETEN Which of the following careers below investigates how to breed

Not yet answered different species of fish in captivity?

Marked out of 20.00

v Flag question
Select one:
Aquarist
Geoscientist
Oceanographer

Fish farmer

tion 9
Question Which of the following energy transformation is involved in the

Not yet answered generation of hydroelectric power?

Marked out of 20.00
v Flag question
Select one:
Potential energy, kinetic energy to electrical energy
Kinetic energy, potential energy to electric energy
Potential energy, heat energy to electrical energy

Potential energy, kinetic energy to electrical energy
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LESSON 8
Safety Precautions in the Science Laboratory

There is a great saying which states that “those who work the safest way - live to see another day”. To what
extent do you agree with this statement? This statement is essential to the activities that occur in the
laboratory.

By the end of this lesson, you will be able to:

1. Identify the hazards and the safety symbols associated with chemicals
2. State at least five basic safety rules in the laboratory.

Safety Precautions in the Science Laboratory

The study of science involves exploration, invention and investigation. Most of these activities are usually
carried out in the laboratory. The laboratory is a room equipped for scientific experiments or for testing and
analysis.

In addition to the apparatus and procedures, the chemicals used for these investigations, have various
forms of hazards associated with them.

A hazard is anything or circumstance that has the potential to cause an accident. If these chemicals are
not used, stored and handled properly, they can cause injury, illness, diseases, fire and explosion. It is
essential to know these hazards and the precautions needed to handle them.

The hazards associated with the chemicals in the laboratory include:

Corrosive substances. They are materials that, upon contact, destroy tissues and metal
surfaces. Examples of such substances are concentrated acids and bases. They are
identified with a label on their bottle bearing the warning sign

Toxic or poisonous substances. These are substances that can cause death or
malfunction of a living system when injected, inhaled, swallowed or absorbed through the
skin. Solids such as lead, sodium cyanide, cadmium are examples. Other examples are &
pesticides, mercury and carbon(ll) oxide gas. Their warning sign is

Oxidizing substances. They are also called oxidants. They supply oxygen to organic
material to burn it fiercely. These substances should not be stored near flammable

substance to avoid setting off fire. Examples are organic peroxide, potassium
permanganate, trioxonitrate(V) acid and bleach. Their warning sign is:

Flammable substances. These substances produce vapour that can catch fire easily.
Such substances should not be placed near a source of ignition. This is why lighted
cigarette, mobile phones are allowed near petrol pump. Examples of flammable
substances are petrol, acetone, LPG and ethanol. Their warning sign is

Irritants. They are materials that can cause inflammation of the skin. Inflammation is a
condition of the body when it is reacting to injury of a tissue. The symptoms include
reddening or blistering of the skin or swelling. Example are bleaching substances. The

Biohazards. They are biological agents or conditions that can cause diseases in
humans or harm the environment. Examples are bacteria, virus and other microbes. &

They have the warning symbol:

reagent bottles of irritants have the following hazard symbol:

Radioactive substances. These are materials that decay, giving off harmful or ionizing
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radiations that can cause cancer. Examples are uranium, polonium and radon. Their
warning sign is:

Non — Chemical Hazards

1. Electrical Hazards: Electrical injuries usually caused by the passage of electric current through the
human body. It usually occur around electrical fixtures, electrical outlet that are overloaded, faulty
electrical equipment, exposed live wires, using electric tools in wet conditions especially when the
equipment is not properly grounded.

2. Broken Glasses and Sharp Objects: Sharpened implements such as knife used in school farm,
scissors used for dissection in the biology laboratory, optical pins used in physics and broken
glasses in chemistry laboratory can cause injury.

3. Wet Floor: Slippery floors have reduced friction and they serve as a hazard because it can cause
accident.

Rules and regulations
Safety in the laboratory is important in preventing accidents, fire or explosion or diseases.

To ensure a safe, secure and healthy environment for you, your teachers and other students to carry out
investigations, basic safety laboratory rules and procedures must be adhered to. These are:

a. General laboratory rules:

- Do not eat, drink or chew pens in the laboratory to avoid food or drink being contaminated with toxic
substances.

- Do not taste any chemical in the laboratory unless you are told to do so by your teacher. It could
contain toxic or corrosive substances.

- Do not open a gas tap before lighting a match. The gas might leak into the surrounding air around you
and after lighting the match get you inflamed.

- When heating the content of a test tube, direct the mouth of the test tube away from yourself and from
others.

- Never smell any gas evolved directly with your nose close to the mouth of the test tube. The gas may
be toxic, harmful or irritant to the body.

- Always add concentrated acid to water and not water to a concentrated acid to avoid splashes and
heat.

- No pets are allowed in the laboratory.
- Never under any circumstance, remove media or microbial culture from the laboratory.

- Cultures or chemicals should not be mouth — pipetted. A pipette filler should be attached to the
pipette.

- If you accidentally spill materials containing live microorganism, pour disinfectant on the spill and
inform your teacher.

b. Personal safety
- Always wear eye goggles in the laboratory when heating something or using hazardous chemical.
- Wear aprons or lab coats when performing experiment

- Long hair should be tied to the back so that it does not catch fire in a Bunsen burner or fall in a
corrosive liquid.

- Wear gloves when handling chemicals especially toxic materials or corrosive substances.
c. Equipment's.

- Conduct all experiments that produce air- borne contaminants in a fume hood.
- Maintain and check all safety equipment regularly.

- Safety wash and eye wash must be provided in the laboratory.

- Agricultural tools should be washed after use and the metal parts oiled

- All glassware must be cleaned and stored properly after use.

- Do not use electric tools in wet conditions

- Switch tools off before connecting them to a power supply

- Do not plug several power cords into one outlet

- Always pull the plug and not the cord to avoid wear and eventually a shock.

d. Chemicals

- Store chemicals in stockrooms not in the laboratory.

- Chemicals should not be stored alphabetically.

e. Disposal

- Broken glasses should be disposed off in a dedicated container. Follow disposal plan for chemical
prescribed

Summary

1. Science laboratory is a room equipped for scientific experiments.

2. Hazards associated with chemicals in the scientific laboratories include corrosive substance,
flammable substance, toxic material, oxidant, irritant, radioactive substance and biohazard.

3. Non — chemical hazards include waste or broken glasses; sharpened metals and needles; faulty
electrical equipment; exposed wires and wet floors.

4. There are basic laboratory rules and procedures to be followed when using the laboratory.

5. Failure to observe the basic rules could result in accident.




SHS 1 INTEGRATED SCIENCE

Dashboard / My courses / SCI 1 LESSON 8: SAFETY PRECAUTIONS IN THE SCIENCE LABORATORY / QUIZ

Question 1 Which of the following substances can be described as an
Not yet answered oxidant?
Marked out of 20.00
v Flag question
Select one:
Peroxide
Ammonia

Carbon(IV) oxide

Water

ion 2
Qiestion Which of the following human system is directly affected when

Not yet answered carbon(ll) oxide is inhaled

Marked out of 20.00

v Flag question

Select one:
Nervous system
Digestive system
Circulatory system

Urino-genital system

Question 3
Which of the following hazard symbols are found on the pump
Not yet answered
of petrol?
Marked out of 20.00
v Flag question
Select one:

tion 4
Question Psittacosis is a disease carried handling birds or by inhaling

dust infested birds. What precaution should an agriculture

Marked out of 20.00 scientist cleaning the dried, powdery dropping from pigeons
take?

Not yet answered

v Flag question

Select one:

The farmer should wear gloves and nose mask in handing
them

The former should wear liquids gloves
The birds should be watered constantly.

The farmer can wear a cap, a boot and hand gloves in
handling them.

estion 9 I o an s
Quest When diluting concentrated tetraoxosulphate(V) acid, it is

advisable to add the slowly to the water while stirring
Marked out of 20.00 continuously because

Not yet answered

v Flag question

Select one:
The acid does not dissolve easily in water
The water has a lover density
The acid and water mixture can explode

Heat is absorbed during the reaction
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LESSON NOTE

Lesson 9
Measurement

There is an old saying which goes like this, “Science is measurement, if | cannot make measurement, |
cannot study a problem scientifically”. What then is measurement?

By the end of the lesson, you will be able to:

1. Explain the meaning of measurement
2. Differentiate between fundamental unit and derived unit of measurement
3. State the symbols and Sl units of base quantities and derived quantities.

Measurement

It is the determination of the magnitude of a physical quantity. A physical quantity of matter is a physical
property of matter that can be measured. Example, height of an object.

The physical quantities are divided into fundamental or basic quantity and derived quantity. The
fundamental quantity is a physical quantity that cannot be expressed in terms of any other quantity. These
are:

1. Length

2. Mass

3. Temperature

4. Time

5. Electric current

6. Amount of substance
7. Luminous intensity

Measurements of fundamental quantities depend on a number expressing the magnitude and reference
standard of unit. The units are the standards of measurement used to express the value of the quantity
measured. For example, length has other units such as inch, foot, yard, mile based on the Imperial system
and millimetre, centimetre, metre, kilometre based on the metric system. There was therefore the need for
a consistent or standardized system of unit that is accepted and used internationally. This is the
International system of units, abbreviated S, after the French name Le systeme Internationale d' Units.
The Sl units of the seven fundamental quantities are shown in the table:

Units of Measurement
Quantity Sl base unit Symbol
Length Metre m
Mass Kilogram kg
Time second S
Thermodynamic temperature Kelvin K
Electric current Ampere A
Amount of substance Mole mol
Luminous Intensity Candela cd

Derived Quantities

They are physical quantities that can be expressed in terms of two or more basic or fundamental
guantities. Their units are called derived units. They have units that are a combination of the fundamental
or basic units. Some derived units have special names whiles others do not.

Determining the Units of Derived Quantities with no Special Names:
Worked Examples:
1. Derive the unit of volume.
Solution: Use the problem - solving approach
Analyze: Plan the problem solving strategy

State the formula of finding volume of a substance

List the quantities and their units

Use the formula and units to solve the problem

Calculate: Apply the problem — solving strategy

Volume = length x breadth x height

Quantities Units

Length metre (m)
Breadth metre (m)
Height metre (m)

Volume=mxmxm =m?3
Therefore, the Sl unit of volume is cubic metre (m?)
Evaluate: Does the results make sense?
2. Derive the unit of velocity.
Solution: Use the problem - solving approach
Analyze: Plan the problem solving strategy

State the formula of finding velocity

List the quantities and their units

Use the formula and units to solve the problem

Calculate: Apply the problem — solving strategy

Velocity is change in displacement over time taken

Quantities Units
Displacement metre (m)
Time second (s)

Therefore, the Sl unit of velocity is metre per second (ms ~ 1)
Evaluate: Does the results make sense?

Other examples of units that do not have special names are summarized in the tables below:

Units of Measurement without Special Names

Quantity Symbol Sl base unit Symbol

Area A square metre m?2

Volume Y% cubic metre m3

Speed S metre per second m/s or ms™
Density r kilogram per cubic metre kg/m3 or kgm
Acceleration a metre per squared second m/s? or ms 2

Determining the Units of Derived Quantities with Special Names:

Worked Examples:

1.  Derive the unit of force.

Solution: Use the problem — solving approach

Analyze: Plan the problem solving strategy

State the formula of finding force

List the quantities and their units

Use the formula and units to solve the problem
Calculate: Apply the problem - solving strategy

» Force = mass x acceleration

Quantities Units
Mass kilogram (kg)
acceleration metre per squared second (m/s?)

» Force =kgxms2 =kgms ™2

b kgms ~ 2 is called newton (N)

Therefore, the Sl unit of force is newton and is denoted by N
Evaluate: Does the results make sense?

Yes, one newton is the force applied on a body of mass 1 kg to produce an acceleration of 1 m/s2.

2. Derive the unit of work done.
Solution: Use the problem - solving approach

Analyze: Plan the problem solving strategy

State the formula of finding work done

List the quantities and their units

Use the formula and units to solve the problem
Calculate: Apply the problem — solving strategy

Work done = Force x distance

Quantities Units
Force newton (N)
Distance metre (m)

» Work done = Nm

» Nm is called joule (J)

Therefore, the Sl unit of work done is joule and is denoted by J

Evaluate: Does the results make sense? Yes, one joule is the work done when a force of T N moves a body
through a distance of 1 min the direction of the force.

The table below summarizes the other Sl derived units that have no special names.

Sl Derived Units with Special Names

Quantity Symbol Sl Unit Symbol Expressed in terms of Sl units
Pressure P pascal Nm2 Nm=2

Quantity of electricity Q coulomb C As

Electric potential Y% Volt Y% WA

Electric resistance R Ohm Q VA

Force F newton N Kgms2

Work or Energy E Joule J Nm

Power P Watt W Js™

S| Prefixes

For measurements of very large values such as the distance of the moon from the earth or very small
values such as the size of bacteria, Sl prefixes are added to the front of the name of the base unit. When an
Sl prefix is added to a unit, it multiplies or divides that unit by a certain factor, resulting in multiples or
submultiples of the unit. The table below shows some of these SI prefixes.

Prefix |[Symbol [Meaning Factor |[Example

kilo k 1 000 times larger than the unit it precedes 103 km(kilometre)
deci d 10 times smaller than the unit it precedes 107 dm (decimetre)
centi C 100 times smaller than the unit it precedes 102 cm (centimetre)
milli m 1 000 times smaller than the unit it precedes 1073 mm (millimetre)
micro y 1 million times smaller than the unit it precedes 100 um (micrometre)
Summary

1. Physical quantity is a physical property of matter that can be observed and measured.

2. Basic quantity is a physical quantity that cannot be expressed in any other quantity.

3. Derived quantity is a quantity that can be derived from two or more other quantities.

4. Units are the standards of measurement that express the value of the quantity measured.
5. Units are divided into basic units and derived units.

6. The international standardized system of unit is called the Sl unit.

7. Some Sl derived units have special names while others do not have special names.
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tion 1
Quiestion Which of the following could be measured in the same units as

Not yet answered force?

Marked out of 20.00
v Flag question
Select one:
Energy x distance
Distance/energy
Energy/distance

Momentum x distance

Question 2

Which pair includes a basic quantity and a derived quantity
Not yet answered

Marked out of 20.00

v Flag question Select one:
Amount of substance; current
Time; length
Temperature; force

Question 3

A joule, the unit of work done is defined as the work done when
an applied force of 1 newton moves a distance of 1 metre in the

direction of the force. Which of the following expresses the joule
in terms of kg, m and s?

Not yet answered
Marked out of 20.00

v Flag question

Select one:
Kgs 2
Kgm 2s -2
Kgm 2s1

Kgm 1s?

Question 4

The unit of velocity is
Not yet answered y

Marked out of 20.00

v Flag question Select one:
ms
m?s’
ms’
m s?

tion 9
Question Which of the following quantities is a derived unit?
Not yet answered

Marked out of 20.00

v Flag question Select one:
Density
Len