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DATA:v.

Q.4

Pressure is a ______________ quantity whose units can be expressed in terms of

units of ________ and area. The unit of force is ______________ and unit area is

_______________. The pressure is equal to force per unit area, hence the unit for its

measurement is _______________. It is the S.I unit of pressure. It is also known as

______________ and it is denoted by ______________.

Activity

Student will perform the experiment by following the given instructions in
book. Observe that does water flow out of all holes with the same speed and
pressure? If yes, In what direction does water come out of the hole?

physical

force newton

square meter

N/ m

pascal Pa

2
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i. (c)  Electrical
ii. (b)  Fuel
iii. (b) Slow down
iv. (a)  Kinetic

CHAPTER

08 SOURCES AND
EFFECTS OF HEAT ENERGY

Q. 1

Q.2:

v. (b)  Heating
vi. (a)  Expansion
vii. (b)  Riveting
viii. (a)  Constant

i. F Reason: When a gas is heated, its particles move fast.
ii. T
iii. F Reason: At 0 C TO 40  RANGE, water expands on cooling and contracts on 

   heating.
iv. T
v. F Reason: Over headed telephone and electricity wires on poles expand during

   hot weather and expand in cold weather.
vi. T
vii. T

Q. 3:

i. In solids, particles are strongly packed together, when solids are heated the vibratory
motion of the particles becomes fast and begin to push each other farther apart. This
results expansion in solids and when they are cooled down the particles slows down,
solids contract and eventually a changed shape is formed.
In liquids, particles are already apart form each other and when heated, the kinetic
energy of its molecules increases. Thus, vibrating movement maintain heat liquid starts
to changes its state and evaporates in the form of gas.
Like solids and liquids, gases also expand on heating and contract on cooling. If we
heat a gas in a packed container, it will burst with the increased pressure, made due
to heat which creates faster vibration among particles.
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Mercury is the only one in liquid state at room temperature. It's used in thermometers
because it has high coefficient of expansion. Hence, the slightest change in
temperature is notable when it's used in a thermometer. It also has a high boiling
point which makes it very suitable to measure higher temperatures.

Due to temperature variations in a structure and different reactions of used materials
to a similar temperature some segments will heat up/cool down more than others.
If now all segments are placed directly end to end then upon increase of temperature
some segments will buckle and/or get damaged due to stress caused by some
expanding more than others, pushing and/or shearing against neighboring segments.

Two ways this can occur:
1) Temperature differences and thus different expansion within the same material.
One end of the bridge is in the shade and the other in full sun: the part that is in
the full sun will  expand more than the part that is in the shade.

2) Materials connected that have a different expansion coefficient. One material
will expand/contract more than the other with the same temperature rise/drop. In
many cases a flexible connection has to be used with enough room to allow for
these differences.

ii.

iii.

These gaps which are of the order of a few millimeters are provided to allow room
for the rails to expand the rise in temperature due to the atmospheric temperature
as well as the friction caused by running of train. All materials expand when heated
and contract when cooled.
There are enough margins for the tracks to expand and contract due to the
temperature changes. If that gap is not left then the tracks might have enormous
stress in them while expanding due to heat. Thermal expansion of long continuous
sections of rail tracks is the driving force for rail buckling.

Hot air is less dense than cool air; the heated air causes the balloon to rise simply
because it is lighter than an equal volume of cold air. Buoyancy is an upward force

iv.

v.

CHAPTER 08 SOURCES AND EFFECTS OF HEAT ENERGY
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that the air exerts, and it helps hot-air balloons and blimps stay in the air. A hot air
balloon uses a burner to heat up the air inside the balloon.

 When heat is added to a substance, the molecules and atoms vibrate faster. Solids,
liquids and gases all expand when heat is added. When heat leaves all substances,
the molecules vibrate slower. Gas molecules have more room to expand and contract
because they usually roam around freely and are not restricted to a smaller space
like solids or liquids. Yes, gas expands and contracts faster than solid and liquid.

vi.

All liquids expand more than all solids. The volume of the liquid
gets greater as it is heated. The greater the rise in temperature
the more it expands. The actual change in shape of the liquid
depends on the shape of the container that it is in.
In the experiment with the coloured water in a glass flask if
you watch very carefully you will see the level of the water go
down when you first start heating. This is because the glass
gets hot first and so expands and the volume of the beaker
therefore increases. This means that the water level will drop.
Then the water starts getting hotter, it expands more than the
glass and so the water level rises.
One important use of this is in the liquid in glass thermometer.
Mercury is often used in thermometers, but for low
temperatures alcohol is preferred because it freezes at a lower
temperature.
In a thermometer the expansion of the liquid is "magnified"
by allowing it to expand up a very narrow tube. A small increase
in volume will change the level in the tube a lot.

A bimetallic strip is used to convert a temperature change into mechanical
displacement. The strip consists of two strips of different metals which expand at
different rates as they are heated, usually steel and copper, or in some cases steel

vii.

viii.

CHAPTER 08 SOURCES AND EFFECTS OF HEAT ENERGY



and brass. The strips are joined together throughout their length by riveting, brazing
or welding. The different expansions force the flat strip to bend one way if heated,
and in the opposite direction if cooled below its initial temperature. The metal with
the higher coefficient of thermal expansion is on the outer side of the curve when
the strip is heated and on the inner side when cooled.
The sideways displacement of the strip is much larger than the small lengthways
expansion in either of the two metals. This effect is used in a range of mechanical
and electrical devices. In some applications the bimetal strip is used in the flat form.
In others, it is wrapped into a coil for compactness. The greater length of the coiled
version gives improved sensitivity.

The behavior of water with rise or fall in temperature is different from other liquid.
When temperature of water is increased from 0 C to 4 C, its volume decreases and
its density increases. On cooling from 4 C to 0 C, water begins to expand, its volume
increases and its density decreases. At 0 C water freezes.
Due to this peculiar behavior, when freezes, it expands and density of it expand and
density of ice become less than water. That is why ice floats on water surface. In
this way aquatic life (fish, etc.) survives underneath frozen lakes and ponds.

ix.

Most materials expand when they are heated, and contract when they are cooled.
When free to deform, concrete will expand or contract due to fluctuations in
temperature. ... Of these factors, aggregate type has the greatest influence on the
expansion and contraction of concrete.

x.
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Q.4

The solid ___________ on heating and contract on ______________. The degree

of contraction and expansion in solids depends on the _____________ of substances.

Water behaves differently at the temperature range between _____ C to ______ C. In this

temperature range, water ____________ on cooling and __________ on heating.

expand cooling

material

0 40

expand contract

Teacher will perform the experiment and student will observe it very carefully.
And try to find out answers of asked questions.

Activity 1

For Example,

Expansion gaps in concrete roads

In hot summer, the concrete used to build roads expands. If no space is provided
for its expansion, the road surface cracks.

Railway tracks:

There is enough margins for the tracks to expand and contract due to the temperature
changes. If that gap is not left then the tracks might have enormous stress in them
while expanding due to heat. Thermal expansion of long continuous sections of rail
tracks is the driving force for rail buckling.

Expansion of bridges:
 In building bridges, engineers must account for expansion in their design.
Gaps must be left at one end, and that end supported by rollers. Otherwise, large
stresses would arise and the concrete would crack.
Expansion and contraction of wires:

Allowance is made for the expansion or contraction so that the wires do not
sag too much during the day or snap at night.

Large bends in pipes:

 Pipes carrying hot or cold liquids and gases often have large bends in them.
The Bends allow the pipes to expand or contract without cracking.

xi.
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Critical Thinking
1. All liquids expand when their temperature increases and contract when their 

temperature decreases. Their coefficients of volume or cubical expansion are about
ten times greater than those of solids. A liquid has no definite shape. It always takes
the shape of the container in which it is. So, in case of the liquid we consider only 
volume expansion. Water behaves unusually in case of liquids.

2. Mercury is the only one in liquid state at room temperature. It is used in thermometers
because it has high coefficient of expansion. Hence, the slightest change in 
temperature is notable when it is used in a thermometer. It also has a high boiling
point which makes it very suitable to measure higher temperatures.

CHAPTER 08 SOURCES AND EFFECTS OF HEAT ENERGY
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i. (a)  Focal
ii. (a)  Thinner
iii. (b)  Passes through c
iv. (b)  Focal length
v. (b)  2.5

LENSES
CHAPTER

09
Q. 1

Q.2:

vi. (c)  Retina
vii. (a) Pupil
viii. (b) Near
ix. (a) Hyperopia

i. F Reason: In short -sightedness the power of the eye increases.
ii. T
iii. F Reason: When we enter into a dim light to bright light, at first we cannot see

because the retina of eyes contains two vision cells. These are active in bright
light only.

iv. T
v. T
vi. F Reason: In case of concave lenses, the refracted ray appears to come from 

principal axis.
vii. T
viii. T

Q.3:

The three rules of refraction for a double convex lens:
i. Any incident ray traveling parallel to the principal axis of a converging lens 

will refract through the lens and travel through the focal point on the opposite
side of the lens.

ii. Any incident ray traveling through the focal point on the way to the lens will
refract through the lens and travel parallel to the principal axis.

i.
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An incident ray that passes through
the center of the lens will in effect
continue in the same direction that
it had when it entered the lens.

iii.

Convex lens is used in following :
1) In microscopes and magnifying glasses to subject all the light to a specific point.
2) As a camera lens in cameras as they focus light for a clean picture.

Focal Length:

The focal length of an optical system is a measure of how strongly the system
converges or diverges light. For an optical system in air, it is the distance over which
initially collimated (parallel) rays are brought to a focus. A system with a shorter focal
length has greate r optical power than one with a long focal length; that is, it bends

the rays more sharply, bringing them to a focus in a shorter distance.

 Real images can be produced by concave mirrors and converging lenses, only if the
object is placed further away from the mirror/lens than the focal point and this real
image is inverted. As the object approaches the focal point the image approaches
infinity, and when the object passes the focal point the image becomes virtual and
is not inverted. The distance is not the same as from the object to the lenses.

ii.

iii.

iv.

The focal length of the lens tells us how far away from the lens a focused image is
created, if light rays approaching the lens are parallel. A lens with more "bending
power" has a shorter focal length, because it alters the path of the light rays more
effectively than a weaker lens. Most of the time, you can treat a lens as being thin
and ignore any effects from the thickness, because the thickness of the lens is much

v.

CHAPTER 09 LENSES



Turnkey Publishers 60 Guide Book for Teachers
Innovative Science for Secondary 3

less than the focal length. But for thicker lenses, how thick they are does make a
difference, and in general, results in a shorter focal length.

The amount of light entering into the camera depends upon the size of aperture.
Aperture is an opening in the diaphragm behind the lens. This can be made smaller
or larger as required. The picture is obtained by developing the image on film.

Adaptation is the ability of the eye to adjust to various levels of light. Natural night
vision, or scotopic vision, is the ability to see under low-light conditions. In humans,
rod cells are exclusively responsible for night vision as cone cells are only able to
function at higher illumination levels. Night vision is of a much poorer quality than
day vision because it is limited by a reduced resolution and therefore provides the
ability to only discriminate between shades of black and white. In order for humans
to transit from day to night vision they must undergo a dark adaptation period in
which each eye adjusts from a high luminescence setting to a low luminescence
setting. This adaptation period is different for both rod and cone cells and results
from the regeneration of photo pigments to restore retinal sensitivity.

vi.

vii.

Short-sightedness, or myopia, is a very
common vision problem that can usually be
corrected with glasses or contact lenses. If
you're short-sighted (myopic), your vision
is clear when you look at things up close,
but objects that are further away are out of
focus or blurred.
Hypermetropia ,  sometimes called
hyperopia, is the term used to define being
longsighted. If you are hypermetric, the
image of a nearby object is formed behind
the retina. This means that light is focused
too far back in the eye, causing things which
are close up to appearing blur image

viii.
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ix. The best means of summarizing this relationship is to divide the possible object
locations into five general areas or points:

Case 1: The object is located beyond 2F
When the object is located at a location beyond the 2F point, the image will

always be located somewhere in between the 2F point and the focal point (F) on the
other side of the lens. Regardless of exactly where the object is located, the image
will be located in this specified region. In this case, the image will be an inverted
image.

Case 2: The object is located at 2F
When the object is located at the 2F point, the image will also be located at

the 2F point on the other side of the lens. In this case, the image will be inverted (i.e.,
a right side up object results in an upside-down image).

Case 3: The object is located between 2F and F
When the object is located in front of the 2F point, the image will be located

beyond the 2F point on the other side of the lens. Regardless of exactly where the
object is located between 2F and F, the image will be located in the specified region.
In this case, the image will be inverted (i.e., a right side up object results in an upside-
down image).

Case 4: The object is located at F
When the object is located at the focal point, no image is formed.  The refracted

rays neither converge nor diverge. After refracting, the light rays are traveling parallel
to each other and cannot produce an image.

Case 5: The object is located in front of F
When the object is located at a location in front of the focal point, the image will
always be located somewhere on the same side of the lens as the object. Regardless
of exactly where in front of F the object is located, the image will always be located
on the object's side of the lens and somewhere further from the lens. The image is
located behind the object. In this case, the image will be an upright image. That is to
say, if the object is right side up, then the image will also be right side up. In this case,

CHAPTER 09 LENSES
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x.

xi.

A real image is always inverted whereas a virtual image is always erect. A real image
is formed when the rays of light after reflection or refraction actually meet at some
point whereas a virtual image is formed when the rays of light after reflection or
refraction appear to meet at a point.

Plane mirrors, convex mirrors, and diverging
lenses can never produce a real image. A
concave mirror and a converging lens will
only produce a real image if the object is
located beyond the focal point (i.e., more
than one focal length away). The image of
an object is found to be upright and reduced
in size.

Preparing your eyes to see in the dark. It's much faster for our eyes to adapt bright
light than to adjust for the darkness. Cones attain maximum sensitivity in five to seven
minutes while rods require thirty to forty-five minutes or more of absolute darkness
to attain 80% dark adaptation.

There are many similarities between the human eye and a camera, including: a
diaphragm to control the amount of light that gets through to the lens. This is the
shutter in a camera, and in human eye, it is the pupil at the center of the iris. It serves
as a  lens to focus the light and create an image.

xii.

the image is enlarged; in other words, the image dimensions are greater than the
object dimensions.

Q.4

When we enter into a dimly light room from bright sunshine, at first we cannot see

things _____________. The _______________ of ere contain two types of __________

cell. Near the ___________ of retina there are ____________ type cell. Long-sightedness

known as ________________, In such a defective eye , the image of near objects is formed

______________ of _______________.

clearly retina vision

centre cone

hyperopia

behind retina

CHAPTER 09 LENSES
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Teacher will explain the image formation by concave lens. Student will follow the
instructions and find out focal length  of lens.

Activity 1

1. The reason you need to wear glasses to watch 3D is that a separate image needs to
be sent to each eye, with the brain combining the two images into a single image with 3D
characteristics. In other words, the 3D process actually fools your brain into thinking it is
seeing a 3D image, so it creates one for you.

2. If your eye sight is weak, and want to see a 3D film, then you will still need to wear

a pair of 3D glasses so that your functioning eye can only see one of the projected images
- otherwise the picture would look fuzzy. The image will not jump-out of the screen at you
giving a true 3D effect.

Critical Thinking

CHAPTER 09 LENSES
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CHAPTER

10 ELECTRICITY IN ACTION

Q. 1

Q.2: 

i. (a)  Flow of electron
ii. (c)   Copper
iii. (c)   Thickness of wire
iv. (a)  Voltmeter
v. (b) Parallel circuit

vi. (c)  Current
vii. (a)  Watt
viii. (c)  Diesel
ix. (b)  Fission
x. (c)  Semi conductor

i. T
ii. F REASON: Aluminum, copper and water are examples of good conductor.
iii. F Reason: An insulator is a substance that don't allow electricity to easily pass 

               through
iv. T
v. F Reason: Voltage is measure of the difference in electrical energy between two

               parts of a circuit.
vi. T
vii. T
viii. F Reason: Semiconductor materials with p-n junction to two electrical terminals.
ix. T
x. T

Q.3:

i. An electric current is a flow of electric charge. In electric circuits this charge is often
carried by moving electrons in a wire. It can also be carried by ions in an electrolyte,
or by both ions and electrons such as in an ionized gas (plasma).
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ii. A parallel circuit is a closed circuit in which the current divides into two or more
paths before recombining to complete the circuit. Each load connected in a separate
path receives the full circuit voltage, and the total circuit current is equal to the
sum of the individual branch currents. A parallel circuit has two or more paths for
current to flow through. Voltage is the same across each component of the parallel
circuit. The sum of the currents through each path is equal to the total current
that flows from the source.
In a series circuit, the current through each of the components is the same, and
the voltage across the circuit is the sum of the voltages across each component.A
series circuit has more than one resistor (bulb), but only one path through which
the electricity flows. From one end of the cell (battery), the current flows in one
path with no balances, through the resistors, to the other end of the cell. All the
components in a series circuit are connected end-to-end.

Heating effect of current:
 When current flows through a conductor, heat energy is generated in the conductor.
The heating effect of an electric current depends on three factors:

a) The resistance, R of the conductor. A higher resistance produces more heat.
b) The time, t for which current flows. The longer the time, the larger the amount
of heat produced.
c) The amount of current, I. The higher the current, the larger the amount of heat
generated.

iii.

CHAPTER 10 ELECTRICITY IN ACTION
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Chemical effect of current:
The passage of an electric current through a conducting liquid causes chemical
reactions. The resulting effects are called chemical effects of currents. The process
of depositing a layer of any desired metal on another material, by means of
electricity, is called electroplating.

iv. Semiconductor diode

A diode made of semiconductor components, usually silicon. The cathode, which
is negatively charged and has an excess of electrons, is placed adjacent to the
anode, which has an inherently positive charge, carrying an excess of holes. At
this junction a depletion region forms, with neither holes nor electrons.
A semiconductor diode, the most common type today, is a crystalline piece of
semiconductor material with a p-n junction connected to two electrical terminals.
Semiconductor diodes were the first semiconductor electronic devices.

Basic Electronic Components and What They Do
Resistors: A resistor is a component that resists the flow of current.
Capacitors: Next to resistors, capacitors are probably the second most commonly
used component in electronic circuits.
Diodes: A diode is a device that lets current flow in only one direction.
Light-Emitting Diodes.  A light-emitting diode (or LED) is a special type of diode
that emits light when current passes through it.
Transistors:  A transistor is a three-terminal device in which a voltage applied to
one of the terminals (called the base) can control current that flows across the
other two terminals (called the collector and the emitter). The transistor is one of
the most important devices in electronics
Integrated Circuits: An integrated circuit is a special component that contains an
entire electronic circuit, complete with transistors, diodes, and other elements, all
photographically etched onto a tiny piece of silicon.

v.
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Function of solar panel:
Solar panels are fast becoming a very attractive renewable energy option,

which could end up being incredibly beneficial to the environment. The process
of converting sunlight to electrical energy is one that has improved dramatically
over the last few decades, and is now more efficient than ever. The use of solar
energy has been around for years in small devices such as calculators, but now
many are talking about powering houses and businesses off of these panels.
Solar is one of the most promising renewable energy sources currently available,
due to the fact that solar power is abundant. The rays that emanate from the sun
can produce nearly 1,000 watts of energy for every square meter of the earth's
surface. By collecting that energy, we would never have to rely upon damaging
fossil fuels again. A solar PV system uses sunlight to generate electricity which you
can use to power your home or office that can reduce your carbon footprint and
impact on the environment.

vi.

Electronic Systems:
An Electronic System is a physical interconnection of components, or parts, that
gather various amounts of information together. It does this with the aid of input
devices such as sensors, that respond in some way to this information and then
uses electrical energy in the form of an output action to control a physical process
or perform some type of mathematical operation on the signal.

But electronic control systems can also be regarded as a process that transforms
one signal into another so as to give the desired system response. Then we can
say that a simple electronic system consists of an input, a process, and an output
with the input variable to the system and the output variable from the system
both being signals.
There are many ways to represent a system, for example: mathematically,
descriptively, pictorially or schematically. Electronic systems are generally
represented schematically as a series of interconnected blocks and signals with
each block having its own set of inputs and outputs.

viii.
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As a result, even the most complex of electronic control systems can be represented
by a combination of simple blocks, with each block containing or representing an
individual component or complete sub-system. The representation of an electronic
system or process control system as a number of interconnected blocks or boxes
is known commonly known as "block-diagram representation".

Try this activity .don't worry if u are not too successful at first. Follow the
directions and diagram carefully . You will have a great deal of fun. Teacher

will guide the student and explain different part name.

Activity 1

Dielectric is often referred to radio frequency cables. Cable and wire insulation
prevents the insulated wire's current from coming into contact with other
conductors. It preserves the wire material against environmental threats and
resists electrical leakage.

When insulation is damaged, exposed metal parts may become energized if a live
wire inside touches them. Electric hand tools that are old, damaged, or misused
may have damaged insulation inside. If you touch damaged power tools or other
equipment, you will receive a shock. You are more likely to receive a shock if the
tool is not grounded or double-insulated

This is connected to the earth pin. This is used when the appliance has a metal
casing to take any current away, in case if the live wire comes in contact with the
casing. A 3-pin plug consists of three pins (hence the name). This type of plug is
commonly used for heavy appliances such as the air-conditioners.

Critical Thinking

CHAPTER 10 ELECTRICITY IN ACTION
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CHAPTER

11 DESPERSION OF LIGHT

Q. 1

Q.2:

i. (a)  Seven colour
ii. (d)  Red
iii. (d)  Red,green,blue
iv. (b)  Magenta,yellow,cyan
v. (c)   Retina

vi. (d)  Orange
vii. (b)  Magenta
viii. (c)  Violet , yellow ,green,
ix. (d)  Absorption
x. (b)  Atmospheric refraction

i. T
ii. F Reason: Isaac newton discovered that light is made up of different seven 

colours.
iii. T
iv. F Reason: red colour of light deviate maximum in the dispersion of white light 

by prism.
v. F Reason: The formation of rainbow is based on the process of dispersion of 

light.
vi. T
vii. F Reason: complementary colours are two colours, which give white light when

mixed together.
viii. T
ix. F Reason: red+blue=magenta
x. F

When white light shines on the side of a prism, the light is _______________ into
_______________separate colours. The same effect can be seen when light from the Sun
shines on _______________ in the air. Different colours are seen because each separate
colour is _______________ by different amounts as they travel through the prism or
raindrop. In the sky, this results in a _______________.

Q.3

dispersed
seven

refracted
bent

rainbow
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Q.4:

Dispersion:

Visible light is actually made up of different colors. Each color bends by a
different amount when refracted by glass. That's why visible light is split, or dispersed,
into different colors when it passes through a lens or prism.

i.

Ans:

The dispersion of light is the phenomenon of splitting of a beam of white light into
its seven constituent colours when passed through a transparent medium. It was
discovered by Isaac Newton in 1666. Newton discovered that light is made up of
seven different colours. He passed a beam of sunlight through a glass prism.

White light is made up of all visible wavelengths, its colors can be separated
(dispersed) by this difference in behavior. When light passes through glass, it
encounters two interfaces-one entering and the other leaving. It slows down at the
first interface and speeds back up at the second.

A spectrum (plural spectra or spectrums) is a condition that is not limited to a
specific set of values but can vary, without steps, across a continuum. The word
was first used scientifically in optics to describe the rainbow of colors in visible light
after passing through a prism.

ii.

iii.

iv.

CHAPTER 11 DESPERSION OF LIGHT
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A rainbow is a bunch of raindrops hanging
in the atmosphere that divide the sunlight

into 7 colors, like a prism. Sunlight hitting a

raindrop in the atmosphere is refracted on

the surface of the raindrop and enters the
droplet. Once refraction occurs, the light
breaks up into seven colors inside the
raindrop; it is then reflected to the other
side of the raindrop after traveling inside it.
When the light in the raindrop refracts, the
spectrum forms to make the 7 colors ,
appeared in the form of rainbow. During
reflection, the angle (of reflection) is equal
to the angle of incidence; this means that

v.

reflected light travels along a set path and maintains the difference of the refraction
angle.

RECOMBINATION OF SPECTRUM COLORS:

Recombination of spectrum colors means the combination together of seven
colors of white light produced by a prism to give back the white light. This can be
done by doing following experiment

Experiment to show recombination of colors

       Take two glass prisms P  and P  and place the second prism P upside down with
respect to the first prism P . Now, allow a beam of white light to fall on first prism
P . The first prism splits the white light into seven colors. When these colors fall on
the inverted prism, it recombines all the colors into white light which is observed
ultimately as a patch of white light on the screen.

vi.

21 2

1

1
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vii. The reason of red appearance of rose is because it reflects red colour and absorbs
the rest. A red flower (for that matter any red thing) appears red because it absorbs
light wavelengths other than red and reflects red.

Green plants are green because they contain a pigment called chlorophyll. Chlorophyll
absorbs certain wavelengths of light within the visible light spectrum. Green light
is not absorbed but reflected, making the plant appear green. Chlorophyll is found
in the chloroplasts of plants.

viii.

The primary colors of pigment (also known as subtractive primaries) are used when
producing colors from reflected light; for example, when mixing paint or using a
color printer. The primary colors of pigment are magenta, yellow, and cyan (commonly
simplified as red, yellow, and blue).

x.

xi. The colours produced by mixing two primary colours of light are called composite
colours. Composite colors are opposite colors. Blue and orange are composite
colors, because blue is a primary color that isn't required to make the secondary
color, orange. Red and green are composite colors, because green doesn't need
red to be made. Yellow and violet are also composite colors.

Because all the colours of white light are reflected by an object without absorbing
any colour then such object appears white.

xii.
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Activity 1
Students will label the colour which the white light is split into.

Students will create their own prism with gelatin. Follow the instruction on
page number 162.

Activity 2

Activity 3

Student will explore wide range of colours obtain by using only four colour
(cyan, magenta, yellow and black)
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EXPLORING SPACE
CHAPTER

12
Q. 1

Q.2:

i. (b)   Eyepiece
ii. (a)    Wavelength
iii. (b)    Outer space
iv. (b)    Space shuttle
v. (b)    Astronauts

vi. (c) Scientist
vii. (a) Telecommunication
viii. (c)  Joint pain
ix. (b) Robotic spacecraft

i. T
ii. F Reason: space programs are very costly.
iii. T
iv. F Reason: robotic space craft enters space and then returns to the surface 

without having gone into an orbit.
v. T
vi. T
vii. T
viii. T

When you choose a telescope, there are two main kinds you can pick from, reflectors
and refractors. Both can be wonderful for viewing the night sky. They use basically
different methods to boost light from dim objects in the sky. Here's how they work,
and how they're different.

Refractor Telescopes:

In a refractor telescope, the job of the objective lens, opposite the eyepiece end,
is to gather the light coming from a distant object, such

Q.3:

i.



Turnkey Publishers 75 Guide Book for Teachers
Innovative Science for Secondary 3

as a star, and bend it into a single point of focus. A second lens' (the eyepiece) job
is to enlarge that focused image for our retina; it acts as a magnifying glass. Think
of the focused light coming from the first lens as a bug, and think of the eyepiece
magnifier as a basic magnifying glass that we look at the bug with.

Reflector Telescopes:
A reflector telescope uses two mirrors instead of two lenses. Isaac Newton developed
this telescope to combat chromatic aberration (a rainbow seen around some objects
viewed with a refractor telescope). A mirror used to gather light doesn't suffer from
this effect. Light from an object enters the telescope tube and is reflected off a
curved mirror at the end of the tube. A second, small, flat mirror in the middle of
the tube reflects this image to the eyepiece. There are potential problems associated
with the mirrors. Firstly, some light is always lost in the reflection; good quality
telescopes can usually gather 90% of the light coming in. Secondly, the mirror might
not be a perfect curve, so the image being reflected will not come to a perfect point.
This results in a dragging effect; a point could be seen as a line or cross. Also, the
mirrors need to be cleaned and realigned from time to time.

ii. A rocket is a missile, spacecraft, aircraft or other vehicle that obtains thrust from
a rocket engine. Rocket engine exhaust is formed entirely from propellant carried
within the rocket before use.

In space, however, telescopes are able to get a clearer shot of everything from
exploding stars to other galaxies. Another disadvantage for ground-based telescopes
is that the Earth's atmosphere absorbs much of the infrared and ultraviolet light
that passes through it. Space telescopes can detect these waves.

Remoting sensing.
Remote sensors collect data by detecting the energy that is reflected from Earth.
These sensors can be on satellites or mounted on aircraft.
Remote sensors can be either passive or active. Passive sensors respond to external
stimuli. They record natural energy that is reflected or emitted from the Earth's
surface. The most common source of radiation detected by passive sensors is
reflected sunlight.

iii.

iv.
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In contrast, active sensors use internal stimuli to collect data about Earth. For
example, a laser-beam remote sensing system projects a laser onto the surface of
Earth and measures the time that it takes for the laser to reflect back to its sensor.

v. Global Positioning System:
GPS means "Global Positioning System".
The GPS (Global Positioning System) is a "constellation" of approximately 30 well-
spaced satellites that orbit the Earth and make it possible for people with ground
receivers to pinpoint their geographic location. The location accuracy is anywhere
from 100 to 10 meters for most equipment.

The use of outer space must be exclusively for peaceful exploration and the benefit
of all societies. The knowledge gained must be used to prevent disasters, tackle
climate change, improve food security, agriculture, health and education as well
as meet the needs of vulnerable societies.

In space, astronauts live in a very small space. They have to keep their area clean
in space just like we do on Earth. In space, the astronauts wipe the walls, floors,
and windows to keep them clean. They use a soap that kills germs.
Crew members conduct spacewalks to construct the International Space Station.
Astronauts perform many tasks as they orbit Earth. The space station is designed
to be a permanent orbiting research facility. Its major purpose is to perform world-
class science and research that only a microgravity environment can provide.
The ISS protects human life against space radiation, the hard vacuum of space and
the extremes of temperature. Astronauts must take everything with them to
survive; their light, their heat, their power, their food and water, even oxygen.

vi.

vii.

Technological tools used in space exploration
A few of the tools which are used in space exploration programmes are as follow

viii.

Space rocket:
Space rockets are the means of transporting space crafts, space shuttles and

space station into the space.
Rocket launching pads:

This sites from which rockets are launched into space are called launching
pads.
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Telecommunication system:
Rockets and space crafts are provided with telecommunication system so

that the space crew in the rocket capsule can communicate with each other and
with the earth stations.
Ground mission control stations:

Ground station receives and processes the information from satellites to
monitor and guide their motion in space.

Problem of created by space exploration and their solutions:
Space sickness, effect of weightlessness, condition resulting from exposure to
radiation and many unwanted side effects are the problems created during the
stay in space. Pollution caused by burning of rocket fuel and disposal of rocket
parts, etc. is one of the major problems created by space exploration.
Hazards for the space crew on mission are the main problem. Many deaths have
resulted during the manned space scientists and engineers need continuous work
to improve safety in space mission.
Space programs are very costly. These are causing economic burden on common
man. Involvement of private sector in mission could be a possible solution.

ix.

x. Hubble space telescope:

The Hubble Space Telescope (HST) is a space telescope that was launched
into low Earth orbit in 1990 and remains in operation. With a 2.4-meter (7.9 ft)
mirror, Hubble's four main instruments observe in the near ultraviolet, visible, and
near infrared spectra. The purpose of the Hubble Space Telescope is to gather light
from cosmic objects so scientists can better understand the universe around us.
Hubble is in space, astronomers are on Earth. The space telescope was named the
Hubble Space Telescope, after American astronomer Edwin Hubble, who showed
that the fuzzy patches of light in the night sky were actually other galaxies, far
distant from our own, and went on to prove that the universe was expanding. In
1990, the Hubble Space Telescope, named in honor of astronomer Edwin Hubble,
was launched into orbit around the Earth. The telescope, a basic reflector with a
94.5-inch (2.4-meter) mirror, was packed with instruments that would give
astronomers clear views of the universe in visible, infrared and ultraviolet light.
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Space probes:

A probe is a spacecraft that travels through space to collect science
information. Probes do not have astronauts. Probes send data back to Earth for
scientists to study. Sputnik 1 was the first probe to go into space.  A space probe
is any unmanned spacecraft designed to carry out physical studies of the Moon,
other planets, or outer space. Space probes take pictures, measure atmospheric
conditions, and collect soil samples then bring or report the data back to Earth.
The probe stays in touch by carrying its own power source, an early radioisotope
thermoelectric generator (RTG), which converts the heat generated from the natural
decay of its radioactive fuel into electricity. ... Space probes that travel much beyond
Mars need more power than solar cells can provide.

Space station

The modular International Space Station, the largest human-made body in
Earth orbit

A space station, also known as an orbital station or an orbital space station,
is a spacecraft capable of supporting crewmembers, which is designed to remain
in space (most commonly as an artificial satellite in low Earth orbit) for an extended
period of time and for other spacecraft to dock. A space station is distinguished
from other spacecraft used for human spaceflight by lack of major propulsion or
landing systems. Instead, other vehicles transport people and cargo to and from
the station. Today's space stations are research platforms, used to study the effects
of long-term space flight on the human body as well as to provide platforms for
greater number and length of scientific studies than available on other space
vehicles. Each crew member stays aboard the station for weeks or months, but
rarely more than a year.

Q.4

Special sensors and computers were developed for ______________ the physical

conditions of ___________________. Solar cells were originally developed to provide

____________________to______________. Ground station receive and process the

information from ______________ to __________ and guide their motion in __________.

monitoring

astronauts

electricity

satellite monitors space

space craft
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