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Wave Motion 1

Introduction

You might have got opportunities to engage in experiments and
investigative activities and have got ideas about different types of waves and
their characteristics. Here are some activities for you to go through. Teachers
should make sure that all the learners are now enable to comprehend the
expected learning outcomes.

Learning outcomes: The learner can

* Distinguish between different types of waves and classify them as
transverse and longitudinal.

+ Explain the relation between frequency of a wave, wavelength and speed
and can solve related numerical problems.

* Explain forced vibration, resonance and cite examples for equipment that
make use of forced vibration.

Ideas : Transverse wave, Longitudinal waves, Speed of sound, forced
vibration, resonance.

Activity 1

The graphical representation of a wave formed on the surface of water
when a stone is dropped into it is shown below.

The wave takes1s 1 S to reach B from A.

a) What type of wave is this?

b) How the direction of motion of particles 1s related to the direction of
propagation of the wave?

c¢) Cite more examples for such waves.



d) What is the frequency of the wave?

e) What is the amplitude of the wave?

f} What is the relation between frequency and wave length of a wave?
g) What is the wave length of the above wave?

h) How many crests and troughs are there?

Activity 2

The figure shows the representation of a continuous change in the
pressure 1n air produced due to a sound coming from a source.

a) What do you mean by amplitude and wavelength of a wave?
b) What do C and R represent?

c) If the frequency of this wave 1s O 2 Hz, calculate its velocity.
d) What type of wave is this?

e) Cite more examples for such wave,

Activity 3

Five hanging bobs are arranged as shown in the figure. The first bob 1s allowed
to oscillate.

a) Which bobs do oscillate with the same amplitude of the first bob?



b) Why do some of the bobs oscillate with same amplitude?

c) If the frequency of oscillation of the first bob 1s 10Hz, What will be the
frequency of oscillation of the second pendulum?

d) Soldiers are not allowed to march across suspension bridges. What may
be the reason?

Learning Qutcomes

The learner can

+ Explain multiple reflection, reverberation, echo and speed of sound, and
can solve numerical problems,

* Explain facts related to acoustics of buildings and their importance.

* Know in advance the impacts of destructive seismic waves in nature, take
precautions to overcome them and help in rescue work.

Ideas:

Reflection of sound, reverberation, echo, Acoustics of buildings, seismic
waves.

Activity 4

While speaking inside a newly built building only a boom of all sounds is
heard.

a) What is the reason behind this sensation of hearing?

b) What are the methods to avoid this boom sound felt in a hall?

¢) What are the situations that make use of multiple reflection?

d) What is echo?

e) What is the minimum distance to the reflecting surface from a source for
hearing echo?

f) Which wave causes earthquake?

g) Prepare a write up about the after effects of earthquake.

Evaluation Activities




Different amount of water is taken in four identical glasses. Each glass is
tapped gently using a pencil.

a) Which glasses are possible to produce same sound? (1)
b) Which phenomenon is behind this? Explain (2)

2. A sound signal started from the surface of water, travels 3 km, hits a rock at
the bottom of the sea and comes back to the surface. Calculate the total time
taken by the sound if the speed of sound in water 1s 1500m/s. (2)

3. Correct the wrong statements.
a) During monsoon, sound from a longer distance can be heard.
b) The speed of sound decreases with increase in humidity.,

¢) Sound is transverse wave. (2)



2. Effects of Electric Current

This chapter might have helped you to understand the important effects of
electric current, the need of judicious utilisation of electrical energy, the
methods to ensure safety while handling electrical appliances, and to achieve
awareness and positive attitude for not wasting energy.

Tmportant Ideas.

+» Energy changes in electric appliances — Heating effect — Joule’s Law —
Heating appliances — safety fuse.
¢ Lighting effect of electric current — Different types of lamps
( Incandescent lamps, discharge lamp, fluorescent lamp, LED lamp).
+» Electric power — unit of power.

(Some activities from this chapter are provided. The learner can take one hour
for working out each activity- Teachers should take care to give opportunities to
the learners for making their learning frutful.)

Activity 1

Complete the table based on the effects of electric current, and energy change.

Electric appliance Ene‘rgy change Effect of electric current,
(electrical energy —)
Bulb Lighting effect
Electric Fan Mechanical Energy | ...
Electric Tron Heating effect
Storage batte )
(Whili chargi?:g) Chemical Energy | ...

Given below questions are related with heating of an electric iron. Answer
them.

+  Which is the part that produces heat in an electric iron?

*  Which nature of this part is made use in the above situation?

*  What is the relation between intensity of electric current and heat energy
generated?

+  What are the factors that affect the heat generated in such heating
appliances?

* What is the relation connecting these factors with the heat generated?

*  What is this law known as?




Name a device that works on this law used for ensuring safety in electric
circuits?

Explain the working of this device.

Write down two peculiarities of the main part of this device.

What are other devices that can do the same functions of this device?

Activity 2

Incandescent lamp, discharge lamp, C.F.L, L E D lamp, arc lamp are

given for observation. (Otherwise, make use of their pictures)

Answer the following questions after observing them.

L]

L]

L]

Identify the names of each lamp.

Write down the difference in their energy change.

In which among these lamps, a major part of electricity 1s lost as heat?
Arrange them in the ascending order of their energy efficiencies.

(The terms ‘efficiency’, ‘ascending order’ are to be explained if
necessary)

Which metal is used to make filament of an incandescent lamp? What
are the advantages of using this metal as a filament?

Name the lamps which belong to the group of discharge lamp.

The colour of the light depends on the gas inside the discharge lamp.
Which gases are to be filled for getting white light and yellow light?
What 1s the function of electronic circuits m C.F. lamps?

Name the electronic components used in this electronic circuits. Draw
their symbols.

An incandescent lamp is labelled 100W, 230V, What do you mean by this
marking?

Calculate the energy in J when an incandescent lamp of power 100W
works in 10S.

It this bulb works for 4 hours a day, calculate the amount of energy
consumed for 30 days.

Write down the differences between the terms “resistance’ and
resistivity’. Mention their units also.

Which lamps are harmful to enviromment because of the presence of
mercury in it?

Give an example to the situation where heating effect of filament lamps
employed.

Which lamp 1s used in rescue work during might time and used in search
lights?



To enhance your memory...........

Lighting eflect) - Incandescent lamp. discharge lamp, LED,
CFL, fluorescent lamp, arc lamp.

Heating effect

Heater, Electric Iron. Fuse

Effeckof; 4 || =000 et
electric

current

Mechanical . .
Effect Electric motor, Electric Fan

Chemical Electrolysis
effect Electro plating
Charging of a storage battery

Important part of an The substance with
electric appliance which it 1s made up

*Heating Coil Nichrome
+Fuse wire Tin+lead

+Filament of bulb Tungston
*+Electrode of an arc lamp | carbon

Important Equations

V=IxR p=wit
H=TRt p=TR
P=VxI p=v/R

Energy (in kwh) = Power in watt X hour
1000

Follow up activities
1. Nitrogen gas is filled in incandescent lamps and discharge lamps. What
1s the purpose of doing so.
2. A current of SA flows through a resistor of resistance 100 Q for 10
minute. How much is the heat generated?
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3 ELECTROMAGNETIC INDUCTION

Simple activities are given Lo confirm the ideas which have already been learned. More activities
can be done according to the availability of time. Electromagnetic induction, appliances which are
working with the principle of electromagnetic induction , working of these appliances etc are
discussed in this chapter. It is better to draw pictures in chart paper.

Ideas:- electromagnetic induction, Flemings right hand rule , AC generalor, slruclure ol a
generalor, working,

Three phase generalor, dilTerence between single phase -- three phase generator and the dilTerence
between the graphs.

Activily---1 Observe the ligure,

Figure 1
ligure 2

Identily the device in (igure 1?

What 1s R; and B indicale in the ligure?

Whalt is the working principle ol that device?

Identifyv the graph which indicate the e m f produced by that device?

Suggest a way of method to increase the value of emf produced in armature coil of the device?
Which law is related with the direction of the induced emt in the armature? Explain?

Power stations are centres that eenerate and distribnte laroe anantities of electricity
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Which part is used as rolor ?

Which part is used as stator ?

What are the advantlages ol armature used as stator?

Field magnels in power generalor are eleciro magnel. Why 7

What is the function of exciter in power generator ?

Identifyv the device in figure 2 7

What are the difference in structure of the device 1 and device 2 7

Identilv the graph given above ol e m ['which 1s produced by that device 2.

What is the angle between the armature coils ol a three phase generator ?

Some sialement are given below which related 1o single phase generator and three phase generalor.
Classily them,

For each field magnei, there ig only one armature,

There are three sets o armature coil for each field magnet

AC generated in all the armature coil will be of the same phase at the same time.

AC generated in all the three armature coil will be of different phase at the same time.

Ideas:----  AC graph, period, [requency
Activity:-2 Exbit the graph of AC

A

emf

Observe the graph and answer the [ollowing,

In which angles are the rate of change of flux is maximum ?

In which angles are the induced e m f will be maximum?

What is meant by period of AC?

When armature compleied one rotlation, how many limes will the direction of current change
In the circuit ?

Whalt 1s meant by [requency ol AC?

Eleciricity produced in our country is in 30 H, . What is the meaning olil ?

(Discuss | relaied 1o the rolation ol the armature )

What is the aim of increasing number of magnetic pole and armature coil in a power generator ?
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Ideas :--

Translormer, siep- up (rangformer, siep —down translormer and its difTerence, Relationship
belween primary —vollage, current, power and number ol tums secondary —vollage, currenl, power

and number of wurns . = = 5 Vs I,=V, |, problems.
Aclivity:--Figure
Figure 1 Figure 2

Observe the [igure.

What kind of transformer is 1n figure 1

What kind of transformer is 1in figure 2

What is the working principle of transformer?

Some statements are given below which related to step up transformer and step down transformer.
Classify them.

Number of turns in primary ig less than secondary

Thick wires are used in secondary.

Thick wires are used in primary.

Intensily of current in secondary 18 low.

Vollage in secondary is high.

Vollage in secondary is low.

Intensity of current in secondarv is high.

If voltage in secondary is V,,voltage in primary is V, Number of turns in primary 1s N, Number of
turns in Secondarv i1s N, What is the equation related to this ?

Il primary voltage V,  Secondary voltage V., primary current I, and Secondary current I, what is
the relationship between them?

Some relations are given about step -up transformer and step —down transformer.
classily them,

Vo> Voo Vi< Vo k<l | =1 —
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Ideas:-- Inductor, Self induction . ntual induction.
Aclivily --

Figure 1 ligure 2

Construct the circuit as in the figure. Observe the intensity of light when switch in the
circuil is lurn on,

What change will observe when 6 V batterv is connected instead of 6 V AC in the circuit ?

Whal change will occur in magnetic Mux when 6 V bailery is connecled to the circuit and 6 ¥V AC
connected to the circuil ?

Whalt is the peculiarily of the induced e m I'when AC source is connecled in the circuil insiead of
DC

What is the name of this induced e m [?

Name the phenomenon caused 1o reduce the intengily ol light in the circuil .

What is the change in intensily of light will be occurred when soli iron core ig inserled inlo the
mductor ?

What is the reason for the change in the intensity of light ?

Inductors are used tor controlling intensity of current in AC circuit instead of resistors—what is the
reason for it 7

L E D is glowing when inductor in figure 2 is inserted in to the sott iron core of the first circuit.
What is the phenomenon which caused to glow the LED ?

Explain the phenomenon .

, , , , Vs _ N .
Formula in connection with equation of transformer . -> =~ Vs =V, |,
14 ¥




b)

To do more activities -

Observe the (igure .

pel manent magnet

diaphragm

Identify the device?

What is the energy change takes place in the device ?
Whal 1s the working principle of thig device ?

2) The ratio between number of turns in primary and number ol urng in secondary ol a transformer
15 2:5

a)What kind of translformer 1s 117
bYWhal ig the ratio between primary current and secondary current in this transformer ?
c) If 80 V is applied to primary of this transformer , what will be the secondarv voltage ?

3) I 240 V 1s applied 1o primary of a transformer of power 200 W, and we get 12 V [rom secondary

a) Calculaie primary current and secondary current
b) Which coil of this transformer is wound using thick wires?

¢) What is the reason lor this?



4 POWER TRANSMISSION AND DISTRIBUTION
To enable the student 1o conlirm the ideas of the lesson Power lransmission and distribution.

Simple activilies are given for understanding the ideas. The important ideas are as follows- power
stations which works with dilTerent energy sources, energy change in thal power station, power
transmission and transmission loss, star connection, House hold electrification, commercial unit of
electric energy, problems.

Ideas:-Various power station, Energy sources, example for different power station.
Activity:-1
Maitch the lollowing which relaled 1o ideas ol difTerent kind ol power slalions are given below.

Pallivasal , Coal , Nuclear power station , Flowing water , Thermal power station ,
Kalpakam , Hydro electric power station , Kavamkulam , Nucrear energy.

Ideas :-- Various power slations, Energy change.
Activity 2:-

There are some terms in connection with various power stations are given. Fill in the blanks
suitably.

Power station ‘

Hydroelectric power @ Thermal power station
station @

Potential d
otentiat energy nuclear energy (d)
(b) (f) Heat energy
Mechanical energy Mechanical energy {e)
h
{c) Electrical Energy

13



*
"

*, *, * *
L X R R

*,
"o

*
"

*
o

3

+*

*
"

*,
"o

*,
"o

Ideas:--- power transmission , transmission loss Jhigh voltage energy transmission ,role of
ransformer in

POWer transmission .

Activity:- Power stations are centres that generate and distribute large quantities of electricity. Power
transmission is the process of sending electricity to distant places through wires from the power
stations.

What is the voltage at which electricity is generated at the power station ?

What is the voltage of electricity supplied for domestic consumption ?

In which stage of power transmission is the step-up transformer used ?

Which are the stages in which siep-down transformers are used in power transmiggion 7
Whal are the problems arises during distant energy lransmission 7

What are the [aclors which depend when eleciricily passes through the conductor ?
What are the methods to reduce the resistance ?

Power is the product of voltage and current. P=V I

What change will occur in power when intensity of current is reduced in the circuit ?

How is it possible to reduce the intensitv ot current without power loss ?

What will be the change in secondary current when secondary voltage of a step-up transformer
increased to 10 times ?

What is the role of step —up and slep —down transformer in power lransmission ?

What is the importance ol power grid in power generaling and distributing systems ?

The different power generaling cenlres and disiribuling svslems are connecled by a network,  Thig
network is the power grid.

Ideas :-Distribution transformer , star connection.
Activily ;-4

Step-up down transformer in the power distribution system erected for the purpose of
household

distribution.

How many lines reach the input of the distribution transformer ?
Whal 1s the potential ol each phase line ?
How many lines go out of the distribution transformer ? Which are they ?
Which method is adopted for connecting secondary coil in the distribution transformer ?
Three phase lines from output of a distribution transformer are connected in to a common point.
What is the name of the common point ?
What is the polential of this common point ?
What 1s the potential dilTerence between a phase line and neultral line 7
Whalt is the polential dilTerence between any {wo phase line ?
What 1s the potential dilference belween the earth and the neutral line 7
14
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What is the potential difference between a phase line and the earth line ?

Draw the diagram of star connection and mark phase to phase voltage and phase to neutral voltage.
Why birds seated on an electric line do not get electric shock ?

Distribution of electricity [or household purposes is done by using one phase line and neutral line.

But the distribution for industrial purpose is done using the three phase lines. What 1s the
advantage ol this ?
Ideas :-- House hold electrification, series connection , parallel connection.

Activity :--

Using identical bulbs , two circuils are made as shown.

\
r

o Q

How are the bulbs arranged in figure 17

How are the bulbs arranged in tigure 2 ?

Which circuits has more resistance ?

All the switches in both the circuits mayv be turned on, in which circuit do the bulb give brighter light

2]

In which circuil current (lowing through each bulb is maximum?

When bulbs are connected in series current tlowing through each bulbs are same. When bulbs are
Connected in parallel current tlowing through each bulb are accordance with their power.

When bulbs are connected in series potential difference across two ends of the bulb is varving
With their resistance. When resislance increases polential dilference also increases. (V =1IR )

When bulbs are Connecied in parallel | poiential diflerence across two ends of all the bulbg are
same.




Turn on and turn off the switches in each circuits one after the other, what do vou observe ?
In which circuit can be controlled the device individually ?

Which mode of connecting devices in vour household electrical circuit is advisable ?

What are the two advaniages ol this connection ?

Ideas :--Comumercial unit of electric energv (k W h) , problem.

The device which used 1o measure eleciric energy is wall hour meter,
Commercial unit of eleciric energy is kK W h or unil.
1 KW h =3600000)

KWh= power in wall X hours

1000
A device of power 1 k' W ( 1000 W ) when used for one hour consumes one unit of electric energy

Orl kWh

Activity - 6

Fill in the blanks in the iable.

Appliance Power Number | Duration of use ( h) Energy consumed (k W k)
W

Bulb 40 5 4 { a)

LED 10 4 (b) 0.24

Fan —{c) 2 5 0.75

Some more activities -

Three pin plug is used in the circuit of power devices like electric iron.
In three pin plug .what each pin indicate ?

Which wires are connecied 10 heating coil ol eleciric iron ?

Which part of the device is connecled 1o the earth pin ?

How can three pin plug ensure the safety of the device ?

2) What is the reason for massaging the bodyv of a person who get electric shock ?

3) A picture which is drawn by a boy is given. If anvthing wrong, redraw the picture with full
details.

16



4) Inahouse, 5 CFL lamps each of 18 W works [or 6 hours.

a) Calculate the cost ol eleciric energy consume [or one month al the rale ol 4 Rupees per unit,

B ) How much can save if 7 W LED bulbs are used instead of 18 W CFL ?



UNIT 5
HEAT

Heat, as a form of energy play, vital role in our daily life. The heat
contained 1n a body, temperature, change of state, vaporization, evaporation,

global warming etc, are related with this energy,

Activity-1

Observe the boiling tea and note the movements of dusts. The speed of

particles increases as we supply more heat.  Select the right option,

¢ Particles in an object 1s 1n -------=--------- rest/motion

L 4

The energy possessed by moving object 1s - -

Kinetic energy / Potential energy.

L 4

The total kinetic energy of particles in a body 18 ----—-------
Light energy / Heat energy
¢ The device used to measure the increase in temperature 1s -----

Voltameter / Thermometer

L 4

Why heat energy flow from one place to another ?

¢ Difference in temperature

Works sheet
Connect the information in A, B in right way
L. A B
Heat 4.2 joule
Temperature Joule.
1 calorie Kelvin

18



2. Identify the relation and fill the blank

a. Heat : Jaule
Temperature : -------

b. Electric currant : Ammeter
Temperature : -----------

Activity — 2

By observing a Celsius thermometer and a Fahrenheit thermometer note
down the atmospheric temperature.
¢ Why did you observe difference ?
¢ For what purpose we use Celsius scale?
¢ Which scale is used to measure our body temperature in clinics,
¢ Wrnite down the formula, showing the relation between Celsius scale and

Fahrenheit scale.
¢ Find out Fahrenheit equivalent for 50°c.
¢ Which is the S1 unit of temperature ?
¢ What is the melting point of ice in Kelvin scale ?
¢ The lowest temperature possible, iIsknownas .......................
¢ The lowest possible temperature in Celsius scale 1§ ----------- (0°C, 273°C)
¢ In absolute zero, how much is the kinetic energy of particles ?
WORK SHEET

Observe the diagram (Text book. Page No.77 fig 5.1)

Moo=

What 1s the lowest possible temperature in Fahrenheit scale

What 1s the Fahrenheit equivalent of 373K

2

In which unit , the melting point of ice marked as 32°
5. Identify the units, in which the change in temperature is equal.
Acitivity-3
Heat required to increase the temperature of 10kg of water by 1k is
42000. Then how much heat will be required to increase the temperature by 1k
for 1 kg of water ?

42000 = 42001
10
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Heat required to raise the temperature of a body by 1K is it’s heat capacity.

Then what will you call the temperature required to raise the temperature of 1

kg. of a substance by 1K?

L.
2.
3.

What is the unit of heat capacity ?
What is the unit of specific heat capacity ?
The Specific heat capacity of water is very high. Site an instance, where
this quality is utilized ?
Why does the land heat 5 times faster than water ?
Name the natural phenomenon happens due to this difference?
Activity — 4

Can you boil a bucket full of water, by giving the same amount of heat

required to boil a small cup of water?

- ldentify, that object can absorb more heat as the mass (m) increases

Is the heat required to rise the temperature by 10°C and heat required to boil a

cup of water same ?

- ldentify that more heat is absorbed as the temperature difference

increases.

When same quantity of oil and water are heated, oil heats up faster than water

- Identify that heat absorbing capacity is different for different
materials.

What are the factors that influence the heat absorbed by a body ?

Write the equation to calculate quantity of heat absorbed.

The specific heat capacity of copper 1s 385 J/kgk

a) What do you mean by this ?

b) Calculate the heat required to raise the temperature of Skg of Copper
from 30°C to 35°C

WORKSHEET

. Water at 343k is mixed with milk at 293k.

a)  The effective temperature will be.... ?

(293Kk, 343k, in between 293k and 343k)

20



b}  Which liquid has heat loss?
¢)  Which liquid has heat gain ?

d)  Here the heat gain and heat loss are same. Name this principle.

Change of State

Activity — 5§

Note down the temperature, during melting of ice.

Is there any change ?
Which energy of molecules is related temperature?

If so, is there any change in kinetic energy of molecules ?

During melting of ice, the molecules spread apart and for this potential

energy is needed

Here, in which form of energy, the heat supplied is being absorbed ?

Q.2

Heat absorbed during charge of state is used to increase the potential
energy of molecules. As there is no change in kinetic energy the

temperature remain constant.

WORKSHEET

. Find out the correct statement related to the melting of ice.

a) The kinetic energy of molecules increases.
b}  The kinetic energy of molecules decreases
¢)  The potential energy of molecules increases

d)  The potential energy of molecules decreases

What will you call the heat absorbed by a solid substances during its

change of state.
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Q.3. Fill in the blank

Y

Solid Liquid gas

The melting point of a solid and the freezing point of it’s liquid state will
be same.

Q.4. What is the freezing point of water in Kelvin Scale ?

Q.5. 1kg ice absorbed 335000) heat to melt completely. Then, what will be the

heat released by the same water to freez ?
Activity — 6

¢ Don’tyou see boiling water ..... ?

¢ To which state water changes to?

¢ Which energy form of molecules changes ?

¢ For what purpose does the heat supplied is utilized ?
¢ What do you mean by latent heat of vaporization ?

¢ How much 1s the latent heat of vaporization of water?

The latent heat of vaporization of water 1s high in companion with other
liquids

1. Cooking in steam is easier. Why?
2. What will you call the process by which a liquid changes into vapour at

any temperature?

2

From where does the heat 1s absorbed during evaporation?
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Why does evaporation cause cooling ?
Find out examples from daily life where evaporation causes cooling

Compare the process vaporization and evaporation

N e

List the factors that influence evaporation,

WORK SHEET

Q.1. Classify the following statements and give suitable titles
a) Happens at any temperature
b) Happens only at the boiling point
c) Happens only at the surface of liqud.

d) External Heat 1s required.

Q.2. Say reason.
a) Wet clothes dry easily if it keep spread.

b) Usually we keep a wet cloth over the forehead of person having fever.

Activity- 7
Observe a video related to global warming.
a) What are the green house gases ?
b) What do you mean by global warming
c) What are the hazards due to global warming?

Conduct a seminar on global warming as group activity.
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6 Colours of Light

This unit might have given you opportunities to understand some
phenomena about light and might have brought you to the wonderful world of
colours. You are provided with some activities that may help you to enhance
your memory. Teachers should provide more activities so that the learners can
achieve all the expected learning outcomes.

Learning Qutcomes

The learner can

* Explain that composite light 1s subject to dispersion and that the deviation
of each component colours depends on the wave length.

+ Explain the formation of rainbow and its peculiarities.

+ Explain how composite light is obtained with the help of experiments.

* Explain persistence of vision with the help of examples.

Ideas : Dispersion, spectrum, persistence of vision, Newton’s colour disc.

Activity 1

Observe the figure
Screen
f
- s
/

a) Which are the colours formed on the screen?

b) Explain the phenomenon that causes the formation of array of colours.
¢) Which are the colours denoted by “A” and ‘B™ ?

d) Which colour dewviates the most?

e) Which colour deviates least?

f) Different colours undergo different deviation. Why?

Activity 2

Newton’s colour disc is made by painting the constituent colours of white
light in the same order and proportion.



a) In which colour does the disc appear when rotated fast?
b) The reason behind such an appearance is a phenomenon related to our

eyes. What is it explain.

¢) If the disc is rotated slowly, what will be the observation?
d) Why does a torch rotated appear as an illuminated circle.
e) Find out more such experiences from your daily life.

Learning Qutcomes.

The learner can

L]

Include in experiments for identifying primary and secondary colours and
explain the results of combination of colours.

Explain the reason for original colours of transparent and opaque objects
and the difference of colours of objects in artificial light.

Ideas: Primary colour, secondary colour, complementary colour, original
colour of opaque objects, Original colour of transparent objects.

Activity 3

Observe the figure:

Eos Mmoo o 6o

cyan

agental

What are the colours of the region A, B, C & D?

Which are primary colours?

Which are secondary colours?

What do you mean by complementary colours?

What is the complementary colour of green?

What are colour filters?

What is the colour of a red flower when viewed through yellow filter?
What is the colour of an object that reflects all colours?



Learning Qutcomes

The learner can

L]

L]

Explain the features of solar spectrum.
Explain practical aspects of scattering,.

Ideas : Solar spectrum, scattering of spectrum, tyndal effect, infrared
photography.

Activity 4

Apart from visible light, there are other radiations n solar spectrum. All

these radiations in the sun light are also a part of the wide spectrum known as

electromagnetic spectrum,

a) Which are the waves that are present in the electromagnetic spectrum?
b) Which radiation has highest wavelength?

¢) Which radiation has highest frequency?

d) Which radiation makes sunlight hot?

e) What are health hazards created by ultraviolet radiation?

f} Which colour among visible light scatter more?

g) Why does the rising and setting sun appear orange red?

h) The sky is dark in the moon. What is the reason?

i)

i)

In ta misty morning, the path of rays of light can be seen clearly. Which
phenomenon makes it possible? Explain.
Infrared radiations are used to take photography of distant objects. Why?

Evaluation Activities

. The figure shows a ray of sunlight falls obliquely on a water drop.

i <
a) Compiewe e ngure (2)
b) How many times does the ray of light undergo refraction? (1)

¢) A natural phenomenon 1s there that connected with this figure. Name
it? (M



2

Match columns A, B and C suitably.

Colour of light | Complementary colour | Colour obtained
Green (@......oooenn. White light

............. Blue b)............
Red () O White light

3)

The telescope ‘Chandra’ is placed in the space. What 1s the advantage of

placing it there?

2)

If a plant with green leaves and red flowers is kept in a dark room. What

will be the observed colours of leaves and flowers in red light? 1llustrate.
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7 Electronics and Modern Technology

Science and Technology are in their path of growth. Twentieth century was
considered the electronic age. Technological achievements have highly influence
social life. Through this chapter, you might have gone through the wonderful
achievements brought by Electronics, the branch of Science. While understanding
all these developments, we should also develop an echo friendly perspective in the
Management of E-wastes.

Important Ideas

Modern Science and Technology — Electronics — electronic components —
symbols — diodes — Rectification — Transistors — I C chips — Fields of Modern
Science and Technology - Telecommunications — Digital Camera,
Nanotechnology — Robotics — Waste Management .

Activity 1

1. Match the symbols with those given in bracket. (Resistor, Capacitor, LED,
diode, transistor)
Symbol Device

——

]
Hf

(-

N\~

+  What 1s the function of a resistor 1n a circuit?
+ How does an inductor work in ac circuit?
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+ What is the use of a capacitor?

+  Write about different types of capacitors.

+ How can the conductivity of semiconductors increased? How many
types of semi conductors we can make in this way?

+ How are diodes formed?

+ How does a diode work in a circuit?
(forward biasing, reverse biasing)

+ How is an LED differ from a diode?

+ What are the advantages of LED ?

+  What 1s meant by rectification ?

+ How is it possible in a circuit?

+ How many types of rectifications are there? Which are they?

+ What is the function of a transistor in an electronic circuit?
A damaged amplifier was given for repairing, the suggestion from a
service centre was that the damaged IC should be replaced.

+ What do you mean by IC ?

+  Which electronic component cannot be incorporated in an IC Chip?

+ What are the advantages of IC chips?

Activity 2

Answer the following questions based on the pictorial representation.

‘ Modern science and thchonology ‘

Medical Field ‘ photonics Telecommunication Robotics
| |
]
‘ MRI ‘ ECG | | EEG ‘ GPS
|
FIBRE OPTICS ‘ LASER OPTICS BAR CODE READER

DRONE INSPECTION ROBOT MOBILE ROBOT




What do you mean by photonics?

Which are the branches of Science related to this?

Write down some situations where we use laser optics.

Which is the modern device used for sending more data to distant places
much faster without energy loss.

Which device is used to convert pictures and scenes into digital signals?
Write two devices that make use of small digital cameras.

Write down the full form of HD in HD transmission.

Give an example for the modern HD system.

Which is the branch of Science that makes new substances and parts of
devices using particles of very small size?

Name the machine designed to perform those tasks which are both
possible and impossible for human beings.

Name 1s the branch of Science which deals with their construction and
uses.

Which System is used to control the flight of remote controlled robots.
Give two examples for electronic devices used for diagnosis of diseases.

To enhance your memory.........

Parameters units
Resistance - ohm - Q
Inductance - henry — H
Capacitance - farad - F

First electronic computer — ENIAC
Electronic Numerical Investigator and Calculator
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Electronic function

Device

Rectification

Diode

Amplification

transistor

Follow up activities

1. Complete the table

Symbol Name of
component

Name of
component

—D—
AVAVAVE

8 (P
o/

——

2. What are the main characteristics of LED?

3. Explain WiF1 (Wireless fidelity) in modern technology.

4. What do you understand from E — waste?
Write down the ways to mimimise E — wastes.
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8 SOURCES OF ENERGY

Production of energy i1s not happening in accordance with the high need
of present situation. To overcome this we have to find out new energy sources
that are environment friendly, Solar energy must be utilized in a better way.
This chapter deals with energy sources and gives directions to control the use of
fossil fuels.

Important facts / Activities
¢ Complete combustion, partial combustion

Fossil fuels and their uses

L 4

¢+ Non-conventional energy sources

L 4

Green energy, brown energy

¢ Nuclear energy

What 1s the importance of making pollution testing of vehicles mandatory ?

Activity

i
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Butane

Classification

Distillation

Important concepts and activities

¢ To convince the students about the importance of complete combustion

¢ To know about the fossil fuels, and why is the consumption of them to be
controlled.

¢ To know about the non-conventional energy sources like hydrogen,
biomass, biogas, solar energy and nuclear energy.

Activity -1
Observe the fast and complete combustion of a flat paper. Understand that
combustion of a crumbled paper make more smoke.
¢ List the conditions for the complete combustion
¢ Name the gases produced during complete combustion
¢ Name the gases produced during partial combustion.
¢ How does the partial combustion causes the environmental pollution?
(Besides the fuel loss and time loss, the carbon monoxide produced
during partial combustion
¢ How are the fossil fuels formed ?
¢ Why are they considered as non-renewable?
¢ Write the full form of LNG and CNG

¢ Which i1s the main content of LNG ? What are the uses of CNG?
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Name the main content of CNG.

Due to high fuel efficiency and less pollution, LNG 1s used is a
fuel m vehicles.

The importance of LNG 1s the convenience for distribution

Write the full form of LPG, what is 1its main content?
Why 1s ethyl mercaptain added to LPG/

Which element is the main content of coal ?

Name the different types of coal ?

Name the process by which the components of coal are separated

AR A

Write the products obtained by the distillation of coal.

WORK SHEET

1. Identify the relation and fill in the blanks
a. LPG - Butane
LNG- - -
b. LNG — Fuel in Vehicles
LPG - —===mmemem -
2. Name the chemical used to identify the leakage of cooking gas.
3. Find the odd one out and explamn the reason (Peat, Anthracite, Bauxite,
Lignite)
Activity —3
Is the heat produced by the combustions of different fuels the same

Discussion.

¢ What do you mean by fuel efficiency?
¢ Which physical quantity 1s used to refer fuel efficiency?

¢ What is 1ts unit ?



+

+

4

The calorific value of CNG 1s 50000KJ/Kg. What do you mean by this ?
Even having high calorific value hydrogen 1s not used as domestic fuel,
Why?

- Highly Explosive

- Difficult to store
List the qualities of a good fuel
Compare biomass and biogas
Name the device that converts solar energy in to electrical energy.

What 1s the reason for electric current in this device ?

In a Solar Panel Solar energy is converted in to electrical energy

*

L 4

What do you mean by a Solar panel

Write down the situation where solar panels are used

What is the energy change is solar heaters?

What 1s the difference between a solar voltaic power plant and solar

thermal power plant?

ACTIVITY 4

Watch the ammmation video of nuclear fission and fusion

+

Explain how energy is released during nuclear fission?
- Mass defect
- E=mc¢’
Which nuclear reaction happens in an atom bomb ?
E=mc¢*
E= energy, then m= --------- , C = —mmmmmmm -
What will you call the nuclear reaction in which small atoms combines?
Which nuclear reaction is carried out in stars?

What is energy change in a nuclear reactor ?
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4

Classified the given energy sources into conventional and non-

conventional energy

(Fossil fuels, Solar energy, Nuclear energy, Biomass, Hydro Electric Power)

+

4

4

What will call the energy sources that lead to global warming?
What do you mean by green energy ?

Why is it instructed to control the use of brown energy sources?
List the names of renewable energy sources.
Write down the causes an remedies of energy crises.
By using pressure cooker we can conserve energy. Explain how?

Worksheet

. Classify the given energy sources into renewable and non renewable

(Solar energy, Petroleum, Nuclear energy, Coal, Geothermal energy)
Identify the relation and fill in the blanks
a) Hydrogen bomb : Nuclear fusion

Attom bomb :

b) Solar energy : Green energy

Nuclear energy :=------------

. Why green energy is called clean energy ?

What is the fuel used 1n a nuclear reactor?





