Chapter: 1 Matter (GRADE-8)








Any material that occupies space and has mass is called matter.
All forms of matter are made up of elements.
The simplest form of pure substance which cannot be divided further into any other
simpler substance by any physical or chemical method is known as an element.
Matter is made up of only one kind of element, then the smallest unit of the element is
called an atom.
An atom is defined as the smallest unit of an element, which may or may not have an
independent existence but always takes part in a chemical reaction.
Two or more elements makes molecules.
A Molecule is defined as the smallest unit of matter which has independent existence and
posses all the physical and chemical properties of the matter.

 Kinetic Theory of Matter:
 Every matter is made up of very small particles called molecules.
 Molecules of a given substances are alike in all respect.
 Molecules of different substance have different properties
 Molecules are constantly in motion
 If have space between them called intermolecular space.
 All molecules attract each other with force called intermolecular force of
attractions.
o Attraction increase with decrease in space
o Vice-versa
 Attraction between similar molecules cohesive force.
 Attraction between different molecules of nature is force of adhesion.
 KE increases with increase in temperature and vice-versa.
1
𝑚𝑣 2 ∝ 𝑇
2
 Arrangements of Molecules in Three States of matter:
i) Solid:  Molecules are closely & tightly packed.
 Intermolecular space is very small
 Attraction is very strong
 Hence, solid has a rigid shape.
E.g.Ice, Iron, Wax, Lead etc.
ii) Liquid: -






Molecules are loosely held.
Space between molecules is quite large than solid.
Attraction is weak than solid.
Hence, they are not rigid and have no shape of their own.

iii) Gas:  The molecules in a gas are very far apart.
 Force of attraction is least among three states.
 They have maximum freedom of movement.
 Hence, has neither a definite shape nor volume.
 Relationship of the movement of particles in the Three States of matter:
i) Solid:  Vibrations increases with the rise in temperature of solid and decrease
with fall in temperature.
 When end of rod is heated, the molecules in that region gain heat energy
and start with greater amplitude.
 Molecules then collide with adjacent molecule and transfer the energy.
 This process continues which leads to expansion of the solid.
 Beyond certain temperature, it changes to liquid.
ii) Liquid:  Molecules are less tightly packed.
 Move about freely from one point to another inside the liquid.
 Intermolecular space is more than that of solid but less than that of gases.
 When a vessel containing liquid is heated, molecules vibrate more
vigorously than solid.
 The number of collision increases and force of attraction decreases.
 As result density of liquid decreases. i.e. it becomes lighter and rises up.
iii) Gas: 



Force of attraction is the least and space is maximum.
Hence when the heat energy increases the molecules in a gas are more free
to move about and they move faster than liquids or gases in all direction.
Heat energy of solids, liquids or gases increase the rate of movement of
the particles increases.

 Change of state in matter:  The change of state take place by a change in temperature.
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The melting point and the freezing point are the same for pure substance.
Boiling
Heat
is absorbed
Water at 100⁰ C
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The amount of heat absorbed or released for a particular substance are the same.
This heat is used to simply to bring about a change of state. Th temperature during the
process remains fixed.

 Difference between Evaporation and Boiling
Evaporation
 takes place on the surface
 all temperature
 No bubbles are formed
 Energy is supplied from surrounding
 Slow process
 Produce a cooling effect








Boiling
Throughout the liquid
At boiling point
Bubbles are formed
Source is required
Fast process
No cooling effect

 Examples of Evaporation:
o Drying of a mopped floor
o Drying of wet hair after some time
o Preparation of common salt from sea water
o Evaporation of perspiration from body – sweat on our body evaporates taking
away heat from our body.

Chapter 2: Physical Quantities and Measurement (GRADE-8)




Density of a substance is defined as the mass of the substance per unit volume.
𝑫𝒆𝒏𝒔𝒊𝒕𝒚 (𝑫) =

𝑀𝑎𝑠𝑠 (𝑚)
𝑉𝑜𝑙𝑢𝑚𝑒 (𝑣)

SI unit of density is Kg/m3
CGS unit of density is g/cm3
1 g/cm3 = 1000 Kg/m3
 Density: A characteristic property of a substance.
 It determines how density the matter is packed in a certain volume of that
substance.
 It is a product of no. of molecules per unit volume and mass of a molecule i.e. D =
mN.
 Mass and no. of molecule present per unit volume vary from substance to
substance. So, different substances have different densities.
 Determination of density of a solid heavier than water:  To determine the density, we must know the mass and volume of the solid.
 To measure volume using measuring cylinder:  Pour some water in measuring cylinder.
 Note the initial volume of water (v1).
 Tie a fine thread to the stone and immerse it completely in water.
 Record the new level of water (v2).
So, volume of solid = (v2-v1) cm3
𝑴
So,
𝑫𝒆𝒏𝒔𝒊𝒕𝒚 = 𝒗𝟐−𝒗𝟏

 To measure density using Eureka can:  Find the mass using beam balance.
 Take eureka can and fill it with water.
 Tie the solid with a string and gradually dip inside the can.
 The solid displaces the water which is equal to its volume.
 The density of solid can now be calculated.
 To measure density of liquid using density bottle:  It is a glass bottle with a ground glass stopper at its neck.
 When completely filled, stopper is inserted and definite volume is obtained.
 Record the following observation: 1. Mass of empty bottle = 𝑚1 𝑔.
2. Mass of the bottle filled with water = 𝑚2 𝑔.

3. Mass of the bottle filled with liquid = 𝑚3 𝑔.
Mass of water = ( 𝑚2 − 𝑚1 ) 𝑔
Mass of liquid = ( 𝑚3 − 𝑚1 ) 𝑔

Volume of 1 g of water = 1 cm3

So, volume of ( 𝑚2 − 𝑚1 ) 𝑔 of water = ( 𝑚2 − 𝑚1 ) cm3.
So, Vol. of liquid = Vol. of water = ( 𝑚2 − 𝑚1 ) cm3

So,

𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑙𝑖𝑞𝑢𝑖𝑑 =

𝒎𝟑 − 𝒎𝟏
𝒎𝟐 − 𝒎𝟏

g/cm3

 Relative density:  To show comparison between large no. of substances is impossible.
 The density of a substance is compared with the density of the most common
substance, water.
 The relative density (RD) of a substance is the ratio of the density of the
substance to the density of water at 40C.
𝑹𝑫 =

𝑫𝒆𝒏𝒔𝒊𝒕𝒚 𝒐𝒇 𝒂 𝒔𝒖𝒃𝒔𝒕𝒂𝒏𝒄𝒆
𝑫𝒆𝒏𝒔𝒊𝒕𝒚 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓

 It is also called as its specific gravity.
 Variation in density due to temperature difference:  Almost all substance expands on heating and contract on cooling but mass
remains unchanged.
 Density of substance decrease with increase in temperature.
 Water contract when heated from 0C to 40C and its density decreases.
 Above 40C water expands when heated and its density decreases.
 Solid hardly changes it volume because it rise very small.
 Liquid and gases volume change is very large so that density.
 In solid, mass per unit volume is large i.e. the density is more.
 In liquid, density is less than that of solid but more than gases.
 In gases, density of gases is the least among the three state.
Note: - There are exception like ice which is a solid and its density is less than its
liquid form.
 Flotation: - When a body is immersed in a liquid, it is acted upon by two force: i) Vertically download :- Weight
It has tendency to sink the body.
ii) Vertically upward : - Up thrust or buoyant force
It has tendency to move the body up.
 The upward force experienced by a body when partly or completely immersed in a liquid
is called upthrust or buoyant force.
CASE I : The weight of the body is greater than buoyant force i.e. W>R.

 Resultant force in downward direction.
 Body will sink.
 Density of body is greater than liquid.
CASE II : The weight of the body is equal to the buoyant force i.e. W=R.
 Resultant force is zero.
 Body floats just under the surface of the liquid.
 Density is same.
CASE III : The weight of the body is less than the buoyant force i.e. W˂R.
 Resultant force acts vertically upward.
 Body will float while remaining partly immersed.
 Density of solid is less than that of liquid.
 The law of flotation: - A body floats in a liquid only when its weight is balanced by the
weight of the liquid displaced by the immersed part of the body.
Hence, the apparent weight of a floating body is zero.
 Application of floatation: 1. Flotation of ironship
2. Flotation in sea water
3. Flotation of fish and ice berg
4. Flotation of man
 Hydrometer:  It is a device used to measure density of liquid.
 Lower bulb is made heavy by filling it with mercury or lead shots to keep it
upright.
 The thin narrow stem is graduated in such manner that the mark up to which it
sinks gives the value of relative density.
 Special hydrometers are designed to test the purity of milk (lactometer) or
whether a battery is fully charged (acid battery hydrometer).

Chapter 3: Force and Pressure (GRADE-8)
 A force is a push or pull on an object resulting from the objects interaction with another
object.
 SI unit: newton (N)
 CGS unit: dyne (dyn)
1 N = 105 dyn
 Contact force: The force that acts on the body in contact. E.g. pull, push, squeeze,
tension force, collision etc.
 Non-Contact force: The force that acts between objects that are not in contact.
 When a body is acted upon by a force such that it moves in a straight line is called linear
or translational motion.
 If a body is fixed at one point and it is pushed then the body turns or rotates about the
fixed point. This kind of motion is called rotational motion.
 This turning effect is due to the moment of force.
 Moment of force: The cause that produces a turning effect on a body about an axis when
a force is applied on it.
Moment of force = magnitude of force × distance = F×d
 SI unit is N.m.
 CGS unit is dyn.cm
1 N.m = =107 dyn.cm
 It is a vector quantity.
 Factors that affect the turning effect:
i) Distance between the axis and point where the force is applied. More the
distance, more is the moment of force.
ii) The magnitude of the force applied.
 Moments of force are of two kinds:
i) Anticlock wise
ii) Clock wise
 Pressure: It is the force acting normally on a body per unit area
𝑷𝒓𝒆𝒔𝒔𝒖𝒓𝒆 (𝑷) =

SI unit is N/m2.
1 N/m2 = 1 Pa.
Depends on:
i) Force acting
ii) Area of the surface on which it acts.
 Pressure exerted by a liquid:

𝑓𝑜𝑟𝑐𝑒 (𝑓)
𝐴𝑟𝑒𝑎 (𝐴)

i)
ii)
iii)
iv)
v)














Pressure at a point inside a liquid increases with depth.
Pressure at a pint inside a liquid increases with the increase in density.
A liquid exert pressure equally in all direction at a point.
Liquid seeks its own level.
Pressure exerted by a liquid at different point in the same horizontal level is the
same.
Pascal’s law: Pressure exerted anywhere in an enclosed, incompressible fluid is
transmitted equally and undiminished in all direction throughout the liquid.
P = h ×𝝆 × g
Where P = Pressure
𝜌 = Density
h = height
g = acceleration due to gravity
Factors affecting the pressure at a point in liquid:
i) Pressure increases with the depth or height.
P𝜶h
ii) Pressure increases with increase in density.
P𝜶𝝆
iii) Pressure depends directly on acceleration due to gravity.
P𝜶g
iv) Pressure is independent of area-cross section.
Pressure exerted by a Gas:
 The gas molecules are constantly in rapid and random motion.
 In course, the molecules collide with each other and walls of the container.
 Collision creates pressure in the container.
 If collision increases the pressure increases.
The pressure of a fixed mass of a gas at constant temperature is inversely proportional to
the volume of the gas. This is called Boyle’s law.
𝑷 𝜶 𝑽𝟏 , Provided temperature remains constant.
As the mass of the enclosed gas is fixed; no. of gas molecules remains same.
Temperature remains constant.
Average kinetic energy remains constant.
When volume is made half:
 Number of molecules striking against wall becomes doubled.
 Thereby exerting double pressure.
 Vice-versa

P

P

V

1/V

 Measurement of atmospheric pressure:
 A Barometer is a device for measuring the atmospheric pressure.
i) Simple mercury Barometer:
 It is made with a clear, dry, thick-walled glass tube about 1m long.
 One end of the glass tube is sealed and filled with mercury.
 Such that no air bubbles present in the mercury column.
 Dip the open end under the mercury level in the trough and remove the thumb.
 The mercury level in the tube falls about 76 cm vertically above the mercury
level.
 It is the atmospheric pressure acting on the surface of the mercury in the trough.
 This specifies the length of the mercury i.e. the atmospheric pressure.
 Greater the atmospheric pressure, greater the vertical height.
 The space above mercury is a vaccum. It is called torricellion vaccum.
 Defects of a simple Barometer:
i) The tube is not protected.
ii) The bowl is open and hence the mercury in it can be contaminated.
iii) It is not portable.
iv) As the scale is not fixed, it is difficult to.
ii) Fortin’s Barometer:
 It is improved version of the simple mercury barometer.
 It gives more accurate reading because of Vernier scale in it.
 Construction:
 It consist a glass tube containing mercury which is kept inverted in a cistern
containing mercury, called reservoir.
 Lower part of the cistern is made of leather.
 A screw is attached below the leather bag called Zero adjustment screw.
 By turning the screw, mercury level in the reservoir can be raised or lowered.
 The zero mark of the scale is provided with an ivory pointer.
 The glass tube and upper part of the reservoir is covered by a metal tube.
 Metal tube is engraved both in cm and inches.
 Upper part of metal tube contains window through which mercury can be seen.
 A Vernier scale is also attached with the main scale to get accurate reading.
 Working:
 The barometer is kept vertical.
 The zero adjustment screw is rotated so that ivory pointer touches mercury level
in the reservoir.
 Then with the help of the main scale and the Vernier scale the height of the
mercury column is measured.
 Consequences of pressure:

i) It is easier to hammer a nail with pointed end.
Because, less surface area
more pressure is exerted.
ii) Dams have broad walls at its base.
iii) It is easier to cut with sharp knife than blunt.
iv) Sea divers wear special protective suit.
v) Water supply tank are placed at higher place than the level building.
vi) The size of gas bubbles are seen to grow in volume as it rises to the surface of
liquids.

Chapter 4: Energy (GRADE-8)


Work is said to be done when force acting on a body is able to actually move it through
some distance in the direction of the force.
 Thus, to do work there must be:
i) A force that acts on an object.
ii) Motion of the object in the direction of the force.
 Measurement of work: Work done depends upon:
i) Magnitude of the force
ii) Distance the object moves
Mathematically,
Work done by a force is measured as the product of the magnitude of the force
and the distance through which the force acts.
W = F×S
 SI unit is joule (J) or newton-meter (N-m).
 One joule of work is done when the point of application of a force of 1N is displaced
through a distance of 1m in the direction of the force.
 Kilojoule (KJ) is a larger unit of work.
 Energy:
 The capacity or ability of a body to do work.
 The SI unit of energy is joule (J).
 The CGS unit of energy is erg.
1 J = 107 erg
 Calorie is commonly used to measure heat energy.
 One calorie is the energy required to raise the temperature of 1g of water
through 1℃ or 1K.
1 Calorie = 4.18 J
 Larger units of energy are Watt hour (Wh) and Kilowatt hour (KWh).
1 Watt hour = 3600 J
 Power: Power is defined as the rate of doing work. It is the amount of work done per
second.
So,



𝑷𝒐𝒘𝒆𝒓 (𝑷) =

𝑾𝒐𝒓𝒌 𝒅𝒐𝒏𝒆 (𝒘))
𝑻𝒊𝒎𝒆𝒕𝒂𝒌𝒆𝒏 (𝒕)

The unit of power is watt (w).
1 Watt is when 1 joule of work is done in one second.








1 Watt = 1 Js-1
 Larger unit: Kilowatt (kw), megawatt (MW), gigawatt (GW) and Horsepower
(hp).
1 hp = 746 W
 Power and energy are scalar quantities.
Forms of energy:
i) Mechanical energy: It is the energy possessed by a body due to its position
configuration or state of motion.
 Kinetic energy:
Kinetic energy (KE) of a body can be defined as the energy that a body
possesses by virtue of its motion.
 Depends on its mass and speed with which it moves.
𝟏
𝑲𝑬 = 𝒎𝒗𝟐
𝟐
ii) Potential energy (PE): PE is the energy stored in a body or a system as a result
of its position, shape or change in configurations.
PE = mgh
 PE depends on:
a) Mass
b) Height it is raised
Gravitational PE: Gravitational PE is the energy possessed by an object when it is lifted
above the surface of the Earth.
 It increases with height.
Elastic PE: Elastic PE is the energy possessed by an object when it is compressed,
stretched or bent.
Simple Pendulum:
 Simple pendulum is suspended from point o.
 Resting at mean position B.
 When made swing from side A to B, it covers equal distance on either side and
gains equal height.
At A,

PE = mgh
KE = 0

[ h = Vertical height ]
[ So, V = 0 ]

At B,

PE = 0
KE = PE

[ Because, h = 0 ]

At C,

PE = mgh
[ Vertical height = h ]
KE = 0
[ Because, V = 0 ]
The swinging of the pendulum demonstrates that the total mechanical energy remains
the same, i.e. it is conserved.
 Source of energy:

i) Solar energy:
 Energy received from the sum is known as solar energy.
 It is eco-friendly and easily available source of energy.
e.g. solar cooker, solar geyser, watches etc.
ii) Fossil fuels:
 Coal, Petroleum products and natural gas are main fossil fuels.
 They are non-renewable source of energy.
 Derived from the chemical energy stored by plants that lived millions of
years ago, and buried deep inside the earth.
iii) Biomass energy:
 It is the organic material from plants and animals.
 Major fuel content of biogas is Methane.
 It is clean, controlled source of renewable energy as compared to fossil
fuel.
iv) Wind energy:
 Mainly used to generate electricity.
 Renewable source of energy.
v) Tidal energy:
 It is harnessed by the rise and fall of sea level.
 When tides come into the shore, they can be trapped in reservoirs behind
dams built along the shoreline.
 The tide flows through turbines and electricity is generated.
 It is eco-friendly.
vi) Nuclear energy:
 The nucleus of an atom has an enormous amount of energy, which holds
proton and neutron together.
 When the nucleus of an atom like uranium is split apart, tremendous
amount of energy is released in form of heat. This is called nuclear
energy.
 The principle of conservation of energy states that energy can neither be created nor
destroyed. The total energy of the universe remains constant. It can only be transformed
from one form to another.

Chapter 5: Light Energy (GRADE-8)




Light is a form of radiant energy that travels in a straight line in a given medium.
A transparent substance is called an optical medium.
The change in direction of light when it passes from one transparent medium to another is
called refraction of light.
 No change in the direction of light when light rays pass normally i.e. 900.
 Application: bending of light rays as they travel from one medium to another.
 Pencil seems to be bent at the surface of water and its tip appears to be raised.
 The coin appears to be raised.
 Reason for bending:
i) Light travels with different speed in different medium.
ii) It always selects that path which takes the shortest time.
 The speed of light is highest in vaccum 3×108 m/s.
i) In glass 1.8×108 m/s
ii) In water 2.25×108 m/s
 The bending ability of a medium is called refractive index.
 Refractive Index is defined as the ratio of the speed of light in vaccum to a given
medium.
𝑺𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒎𝒆𝒅𝒊𝒖𝒎 𝟏
𝝁𝟐 =
𝑺𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒎𝒆𝒅𝒊𝒖𝒎 𝟐
 Refractive index of a material with respect to vaccum is absolute refractive index.
 Depends on:
i) Its nature
ii) Physical condition
iii) Wavelength of light
 Interface: The surface that separates two medium.
 Incident ray: The ray of light that approaches the interface.
 Refracted ray: The ray of light that goes away from the interface.
 Point of incidence: Point on the interface at which the incident ray strikes.
 Normal: drawn on the interface at the point of incidence.
 Angle of incidence (i): The angle between the incident ray and the normal.
 Angle of refraction (r): The angle between the refracted ray and the normal.
 Angle of deviation: The angle between the incident ray and refracted ray.
 Characteristic of refraction:
i) When a ray of light travels optically rarer medium to optically denser medium, it
bends towards the normal.

ii) When a ray of light travels optically denser medium to optically rarer medium, it
bends away from the normal.
iii) When a ray of light strikes at 900, it does not deviate from its original path.
 Examples of Refraction:
i) Twinkling of stars:
 Density of air is maximum at surface and decreases with altitude.
 At considerable height it almost becomes zero.
 Due to continuous refraction, ray bends towards the normal.
 Thus apparent positions of the star slightly differ from its actual position.
 Further it keeps on changing due to moment of air.
 Stars are very distance, they appear as point source of light.
 When light waves come from a single point, both these effects can make
the stars brightness and position appear to change.
 Giving the effect of twinkling.
ii) Visibility of sum at sunrise/sun set:
 The sun becomes visible a little earlier than it actually come up across the
horizon.
 A beam of light starting from below the horizon suffers atmospheric
refraction and appears to come from a position above the horizon.
 Thus, the sun remains visible a little before and after sunrise and sunset.
 Moreover, makes the sun appear bigger in size than it really is.
iii) Mirage in desert:
 Mirage is phenomenon in which light rays are bent to produce a displayed
image of distant object or the sky.
 When the ground is very hot and the air is cool.
 When the light moves through the cold air and into the layer of hot air it is
refracted.
 A layer is very warm air near the ground refracts the light from the sky
nearly into a U-shaped.
 Laws of refraction:
i) The incident ray, the refracted ray and the normal at the point of incidence all the
same plane.
ii) For any given pair of medium, the ratio of the sine of the angle of refraction is a
constant. [Snell’s law]
𝑺𝒊𝒏 𝒊
𝝁=
𝑺𝒊𝒏 𝒓
 Refraction of light through a glass slab:
i) The incident ray bends towards the normal when it enters glass, but it travels
away from the normal as it emerges again into the air.
ii) The angle of emergence (e), is equal to the angle of incidence (i).











iii) The lateral displacement increases with the increase in the angle of incidence and
the thickness of the glass slab.
Lateral displacement is the perpendicular distance between the incident ray
produced and emerged ray.
iv) No bending takes place if the ray of light is incidence normally.
Refraction of light through a Prism:
 Prism is a wedge-shaped block of glass. It is a portion of a transparent medium
bounded by two inclined plane surface.
 The inclined plane surface are called refracting faces.
 The angle between the refracting faces is called angle of the prism.
 The line of intersection of these plane is known as refracting edge.
 The face opposite to the edge is called base of the prism.
 The section of the prism perpendicular to the refractions edge is called principal
section.
Observation:
 Emergent ray bends towards the base of the prism for all values of i.
 The incident ray and the emergent rays are not parallel to each other.
 The angle of deviation depends upon the angle of incidence.
 When the angle of incidence is increased gradually, the angle of deviation first
decreases and attains a minimum value and then increases.
 During minimum deviation:
I.
i=e
II.
The ray of light, travelling through the prism is parallel to the base
of prism.
Dispersion of light:
 Splitting of white light into its constituent colours is called dispersion.
 Sunlight is composed of a number of coloured lights i.e. white light is a poly
chromatic light.
 The coloured band obtained on a screen on passing white light through a prism is
called spectrum.
Cause of Dispersion:
 Different colours have different angles of deviation.
 Deviation depends on lambda.
 More the lambda, less the deviation.
 Least wavelength: - Violet
 Maximum wavelength: - Red
 The appearance of a rainbow in the sky is due to dispersion of sunlight by the
water droplets present in the atmosphere.
Reflected at curved surfaces: A spherical mirror is a part of a hollow sphere or a
spherical surface.




Centre of Curvature: The centre of sphere. It is denoted by C.
The distance of any point on the surface of the mirror from the centre of curvature
is called the radius of curvature.
 The diameter of a circle is known as aperture.
 The geometric centre of a spherical mirror is called its pole.
 An imaginary line passing through the pole and the centre of curvature is called
the principal axis of the mirror.
 The point on principal axis, the rays after reflection either converge to a point or
appear to diverge from a point on the principal axis is called principal focus of
the mirror.
 The mirror distance between the pole and the principal focus is called focal
length.
R = 2F
 Difference between concave mirror and convex mirror:
Concave Mirror
Convex Mirror
 Inner surface is the reflecting
 Outer bulging surface is the
surface.
reflecting surface.
 It is a converging mirror.
 It is a diverging mirror.
 It has real focus.
 It has virtual focus.
 An image formed may be real or
 An image formed is always virtual.
virtual.
 Geometric construction of images formed:
Rules:
i) A ray of light, parallel to principal axis, after reflection passes through focus or
appears to pass through F.
ii) A ray of light passing through the focus or appears to pass through focus, after
reflection becomes parallel to the principal axis.

iii) A ray passing through the centre of curvature, after reflections retrace its path.



Image FORMED BY Convex mirror:

 Uses of concave mirror:
i) For shaving and makeup mirror
ii) As a reflector in projector
iii) As doctor’s head mirror
iv) To collect heat radiation
v) Used to flood light
 Uses of convex mirror:
i) Used as a rear view mirror
ii) As a reflector in street lamp
iii) As vigilance mirror
 Differences between Real image and Virtual image:





Real image
Taken on a screen.
After reflection meet at a point.
Always inverted.





Virtual image
Cannot be taken.
Appears to meet.
Always erect but laterally inverted.
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Heat is a form of energy which causes the sensation of hotness or coldness.
The degree of hotness or coldness of a body is called its temperature.
The energy transferred from one body to another due to a temperature difference between
them is called heat.
The flow of this energy is always from a body at a higher temperature to a body at a
lower temperature.
The effects of heat:
i) Change in temperature
ii) Change in dimension
iii) Change in state
iv) Chemical change
v) Biological change
Fire:
 Fire is a rapid, sustained chemical reaction that produces heat and light.
 Accompanied by a flame.
 Flame is the visible manifestation of fire.
 Material can be:
(i) Combustible/Inflammable
(ii) Incombustible/Non-inflammable
 Those substances which catch fire very easily are called combustible substance.
 Those substances which do not catch fire easily are called incombustible
substances.
Thermal expansion:
 When a substance is heated, its molecules absorb heat energy and tend to move
into a greater space. This results in overall increase in the size.
 Types of thermal expansion:
1. Linear expansion is the increase in the length.
2. Superficial expansion is the increase in the area.
3. Cubical expansion is the increase in the volume.
Thermal expansion of solids:
 Most solids expand on heating and contract on cooling. Difference is too small to
be seen easily.
 With the same rise in temperature, different solids expand by different amount.
 Practical Applications:

i) While laying rail tracks, small gap is left between two successive
rails.
ii) The steel girders supporting a long bridge are rigidly fixed at one
end only while other end is mounted on rollers.
iii) Concrete floor are not laid as one block.
iv) The iron rims of wooden wheels are made slightly smaller in
diameter than that of the wheel.
v) When telephone and electric wires are connected between two
poles, they are kept are loose in summer and light in winter.
vi) To open a tightly fitted metal cap, it is heated.
vii) A thick walled glass often cracks when hot water is poured into it.
viii) Bimetallic strips are used in thermostat switches.
 Thermal Expansion of Liquids:
 Liquids expand much more than solids.
 They show only volume expansion or cubical expansion.
 Real expansion
 Apparent expansion.
 Practical Application:
 Used in thermometer.
 Car radiators.
 Sealed container containing liquid.
 Behaviour of water:
 Most substance, when heated, expands in volume but their density decreases.
Water behaves differently.
 From 00C to 40C → it contract.
Above 40C → Expands and its density decreases.
 Most substance contract when they freeze but water expands when it freezes from
40C to 00C and density decreases.
 Thermal Expansion of Gas:
 Gases show only volume expansion.
 Gases expand much more than solids and liquids.
 All gases expand equally for rise in temperature.
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Sound is a form of energy that produces a sensation of hearing in our ears.
Sound is produced by the vibration of a body.
Vibration is a rapid back and forth movement of a body.
A tuning fork is used in the laboratory.
It is a U - shaped piece of metal with a stem and two arms called prong.
The prongs vibrate and produce sound when they are hit against rubber pad.
How do we hear sound:
When a body is struck by some force, it vibrates.
When any Object vibrates, it causes movement in the surrounding air particles.
These particles bump into the air particle close to them and energy gets transferred.
This type of movement is called Sound waves.
Sound travels in the form of waves.
Even though we do not see them, the vibrations travel to our ears.
Pattern of sound is like the ripples a stone makes when dropped into a pond.
When a sound wave propagate, the particles in the air alternately are pushed close
together and then pulled away from each other.
 The regions in which vibrating particles are pushed close to each other are called
compressions.
 Those in which they are away from each other are called rarefraction.
 Sound travels through air, water & can also travel through solids such as wood, steel &
brick walls.
 Thus sound needs a material medium to travel.
 Speed of sound is different in different media.
 Moves better through densely packed matter.
 In vaccum, there are no particles that will vibrate and transmit the sound.
 Characteristics of sound:
 Sound has three main characteristics:
i) Pitch
ii) Loudness
iii) Quality
(i) Pitch:
 Pitch of a sound refers to how shrill and how bass a sound is.
 Frequency of vibration of the sound waves determines the pitch of a sound.



The rapidity of vibrations or the number of oscillations per second is called the frequency
vibrations.
 Expressed in hertz (Hz).
 Higher the frequency, higher the pitch.
 Pitch of sound depends upon:
i) The length of the string: Smaller the vibrating string, higher is the pitch.
ii) The thickness of the string: A thinner string produces a high pitch sound.
iii) A tautness or lightness of the String: A tight String vibrates faster to produce
high pitch sound.
 Not all sounds are audible to human beings. The audibility depends on the no. of
vibrations per second.
 Frequency less than 20 Hz and greater than 20,000 Hz is not audible to human ears.
 Sound of frequency less than 20 Hz are called infrasonic sound.
 Sound frequency greater than 20,000 Hz are called ultrasonic sound.
 Different animals have different ability to hear and produce sound.
 Some animals likes dogs can hear sound higher than 20,000 Hz.
 Elephants and whales can hear infrasonic sound. Elephants can communicate from 8 km
away.
(ii) Loudness:
 Loudness is the amplitude of the vibrations.
 The maximum displacement of the vibrating body on any one side of the mean position is
called the amplitude of the vibration.
 It depends on amplitude of the vibration. Greater the amplitude, louder is the sound.
 Is measured in decibels (dB).
 The Minimums loudness of audible sound at 3000 Hz is zero dB.
 If the loudness increases 10 times, Sound level becomes 10 dB. If loudness increases by
100 times, the sound level becomes 20 dB.
 Effect of different intensities of sound on the Human Ear:
 0 → Threshold of hearing
 10 - 30 →Very faint
 40 - 60 → Moderate
 60 - 70 → loud
 70 - 80 → Very loud
 90 - 110 → Noise, uncomfortable
 120 → threshold of pain
 130 - 140→Painfully loud
(iii) Quality:
 The quality of sound depends on the source of sound.
 Two sounds can have the same frequency, some amplitude but they will sound different
If their sources are different.





The sound of single frequency is called Mono tone.
Collection of tones is called a note.
In a note, the minimum frequency is called the fundamental tone and the rest of the
frequencies are called overtones.
 The multiples of fundamental frequency are called harmonics. For example, in a note of 5
Hz, 7 Hz, 10 Hz, 15 Hz, and 18 Hz; 5 Hz is called the fundamental tone, 7 Hz, 10 Hz , 15
Hz, 18 Hz are all overtones.
 Among these overtones, the whole number multiplies of the fundamental tone, like 10 Hz
and 15 Hz are called harmonics.
 The quality of a sound is determined by the presence of harmonics and overtones in it.
 Greater the no. of overtones, more musical is the sound.
 Musical Instruments:
 Different kinds of sound may produce different effect on us.
 Depending on the way the air vibrates, they are classified into four groups:
(i) Stringed Instruments:
 It has strings mounted over a specially designed frame, which is partially hollow from
inside.
 The air, inside, forms an air column.
 The air column increases the intensity of musical sound.
 The frequency of a vibrating string depends on:
 length of the string:
Within increase in length, frequency decreases.
 Tension:
A tight string produces high frequency & loose one produces lower frequency.
 Mass per unit length:
A thin string produces sound of high frequency whereas a thick one produces
sound of lower frequency. Example: sitar, veena, violin, tanpura, guitar, etc.
(ii) Wind or Reed Instruments:
 Wind instruments make use of vibrating air column.
 In these instruments, air is blown either directly or indirectly through the needs.
 The frequency of a sound can be changed by increasing or decreasing the length of the
vibrating air column. Examples: flute, trumpet, whistle, shehnai, etc.
(iii) Percussion or membrane Instruments:
 All percussion instrument have a taut skin over a hollow metal or wooden frame.
 The frequency of sounds depends on the size and nature of the membrane as well as the
tension with which it is stretched. Examples: dholak, tabla, Mridangam, drum, etc.
(iv) Mixed Instrument:
 These instruments are simply beaten or struck in a rhythm to produce sounds.
Examples: manjira (cymbals), jal tarang, ghatam (mud pots), bells, etc.
 Noise:
 An unpleasant and irregular sound is called a noise.




The difference between sound and noise depends upon the listener and the circumstances.
Pleasant sound has a regular wave pattern, But the waves of noise are irregular and do not
have a repeated pattern.

 Difference between Musical sound & Noise:






Musical sound
Pleasant, smooth and agreeable to
the ear.
Produced by periodic vibrations
which are regular and continuous.
There are no sudden changes in
loudness and pitch.
Sound level is generally low.
Examples: Sounds produced by
musical instruments.







Noise
Unpleasant,
jarring
and
disagreeable to the ear.
Produced by irregular vibrations
which are discontinuous.
There are sudden changes in
loudness and pitch.
Sound level is generally high.
Examples: Sound produced by the
work of a vehicle.
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Electricity is a physical phenomena associated with the flow of electric charge.
Atoms of metal Contain very loosely bound elections in their outermost orbit, drift in all
directions from one atom to another.
When these free elections are forced to flow in one direction, they constitute current
electricity.
The amount of work done in moving unit charge from one point to the other is known as
Potential difference.
Conventionally, current move from positive to negative terminal.
However, with the advent of elections, the electric current is now considered to flow from
negative to positive terminal.
An electric appliance is connected by three – core flexible cable.
1. Live wire – brown
2. Neutral wire - light blue
3. Earth wire - green or) yellow
Live wire carries electric current to the appliance.
Neutral wire completes the circuit forming a patch for the current back to the mains.
The earth wire has low resistance; it forms a safety outlet for the current in case the
appliance becomes live.
Safety Component:
Fuse:
It is a device used to limit the flow of current in an electric circuit.
If the current in circuit exceeds to large withdrawal or contact of live with neutral wire,
the fuse wire melts and break the circuit.
It is made up of an alley of tin & lead having a low melting point.
Two types of fuses are:
Fuse Consisting of a porcelain holder fitted with metallic terminal 𝐓𝟏 & 𝐓𝟐 :
Wire is screwed between T1 & T2
Holder fits in porcelain socket provided with live wire.
When the holder is in position, current will flow through the fuse.
Cartridge Fuse:
It consists of a fuse wire connected to the metal caps at the two end of a short glass tube.
Fuses blow off due to:
i) The circuit gets overloaded due to large withdraws of current.
ii) Short - circuit occurs due to worn out insulation on the connecting wires.

iii) Fluctuation in the amount of current flowing in power supply system.
(ii) Miniature Circuit Breaker [ MCB ]:
 Disadvantage of fuse is, once a fuse wire blows off, it needs replacement.
 This problem is overcome by using MCB.
 It is placed in series, if Current exceeds the specific value; the miniature circuit breaker
puts off a switch, cutting off the electric supply.
 It can be reset when the fault has been corrected.
 In an electrical circuit the components can be connected in two ways:
i) in series
ii) in parallel
 Bulbs, tubes, fans, etc are connected in parallel each with separate switch & fuse in live
wire.
 As a result appliance gets an independent path for current & works at same voltage.
 If one appliance goes out of order, the others continue working.
 The electric energy consumed is measured by kilowatt hour meter.
 Unit of measurement is kilowatt hour (KWh).
1 KWh = 1000 watt × 1 hour
 Commercial unit of electric energy is also called Board of Trade unit.
 Different appliances use different powers and hence consume different amount of energy.
 The amount is Calculated by
𝑷𝒐𝒘𝒆𝒓 𝒊𝒏 𝑾𝒂𝒕𝒕 × 𝒕𝒊𝒎𝒆 𝒊𝒏 𝒉𝒐𝒖𝒓
𝐄𝐥𝐞𝐜𝐭𝐫𝐢𝐜𝐚𝐥 𝐞𝐧𝐞𝐫𝐠𝐲 ( 𝐢𝐧 𝐊𝐖𝐡 ) =
𝟏𝟎𝟎𝟎

 Safety measures in using electricity at home:
 When electric current flows in our body, we deceive a shock as human body can conduct
electricity.
Precautions:
i) Never touch switch with wet hands.
ii) Never, put your fingers or any metallic object in the holes of a socket.
iii) Always use a three - pin plug.
iv) The metal part of appliance should not be touched with bare hand.
v) Never cut cable with a scissors when in use.
vi) Never touch an electric pole in the street.
vii) All appliances should be properly earthed.
viii) Cover all naked wishes and joints with an insulating tape.
ix) While touching any part of circuit, always stand on a rubber mat or wooden board
or use rubber gloves.
x) In Case of short circuit and fire, put off, the main switch immediately.
 Conservation of electric energy:
 Consumption is increasing.
 Production is not increasing because of the limited source available.
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Therefore, it is necessary to use electricity only when required.
'Energy Saved, is energy Produced’
Light & fans should be switched off when not needed.
Low consuming appliance should be used.
Radio, TV, computer, etc should be switched off when not viewed or listened.
Wiring should be of good quality, because lot of electric energy is wasted in form of heat
in poor quality of wires.
Static Electricity:
Thales, the ancient Greek philosopher around 600 B C found when a amber was rubbed
with cloth or fur they attract light objects like paper, feathers & hairs.
Certain substances acquired ' Charge" when rubbed against each other. This was
explained by William Gilbert.
Theory:
An atom is smallest indestructible part of an element made up of proton, neutron and
elections.
Proton = +ve Charged ;
neutron carry no charge.
Electron = -ve Charged
Proton & neutron are tightly packed together to form the nucleus of the atom. They
cannot move.
Electrons moves around the nucleus in definite orbit.
Electron lie close to nucleus are held by strong force of attraction & are not free to move
are called bound electrons.
Electrons which are further from nucleus experiences less force of attraction are called
free electrons.
An atom is electrically neutral as the number of protons is always equal to number of
electrons.

Law of Conservation of Charge:
 Electric charge can neither be created nor be destroyed, but can be transferred from one
object to another.
 When a body is rubbed with another body the bodies become charged.
 The body loose electrons become positively charged.
 The body gains free electron becomes negatively charged.
 Static Electricity Series: ( Decreasing order of loosing electrons)
1. Glass
2. Wool
3. Fur
4. Silk
5. Paper
6. Cotton
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7. Wood
8. Ebonite
9. Plastic
10. Rubber
Law of electrostatic:
There are two kinds of Charges : Positive and negative charge
Bodies having similar charges repel each other and bodies having opposite charges attract
each other.
An ebonite rod rubbed with fur attracts a glass rod Subbed with silk.
Two glass rod rubbed with silk repel each other.
Methods of Charging:
Charging by Friction [ Rubbing ]:
When two unchanged bodies are rubbed against each other they become charged.
One body loose electrons, other body gains electrons.
Examples: a glass rubbed with fur silk.
Ebonite rod rubbed with fur.
Charging by conduction:
When charged body is brought in contact with an uncharged body, the uncharged body
gets charged with the same charge.
Such that two bodies must touch each other.
On coming in contact with the charged glass rod gets transferred from uncharged to
charged rod.
Since, the uncharged bodies looses electron it also becomes positively charged.
Similarly, when a negatively charged body touches an uncharged body, electron moves to
uncharged body. As, the uncharged body gains electron, It acquires negative charge.
Charging by Induction:
In this process two bodies do not touch each other.
The Charge acquired is opposite to that of the charged body.
Method:
Being the charged body close to the conductor. Charge on the conductor Shift in response
to the nearby charged object.
Connect the conductor to ground. Electron flow from ground to the conductor of the
charged object is positive and the opposite way if the object is negative.
The conductor now has a net charge with a sign opposite to the sign on the charged
object.
Remove the ground connection, the transferred electrons can't go back to where they
came from.
Remove the charge object; the net charge distributes itself over the surface of the
conductor.
Electroscope:
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An electroscope is a device that detects the presence of charge and identifies the nature of
charge on a body.
It was invented by Abraham Bennet in 18th century.
A Goldleaf Electroscope:
It is made up of a glass jar closed with the ebonite stopper with a hole.
A brass rod passes through it.
One end of it is brass cap.
Other end of the stem is attached gold leaves, which is inside the jar.
The metal foil is earthed when GLE is in use. To ensure that the stem & gold leaves do
not carry any charge.
Detection:
By Conduction:
Unidentified charged body is touched the brass disc of a charged GLE.
If they diverge, body has similar charge as that of GLE.
If they come close, body has oppositely charged / uncharged.
By Induction:
The unidentified charged body is brought near the brass disc of a charged GLE.
If the gold leaves are seen to diverge, the charge on the body is similar to that of GLE. It
is because electron from the leaves move to the disc due attraction by the body. Only
happens when body is positively charged.
If the leaves are seen to come closer to each other, then the body is oppositely charged or
uncharged.
Lighting:
Lighting is a gigantic electric discharge taking place between two charged clouds or
between a cloud and the earth.
The magnitude of the discharge is so large that cause damage to both life and property.
In order to save both life & property lightning conductor or Franklin Rod was invented.
A lighting conductor is long conducting rod fixed at the highest point of a building with
its lower and buried deep into the earth, to conduct the electric discharge during
thunderstorm.
Modern buildings are provided by a network of strips around the building with its base
sunk deep into the ground.
Safety Precautions during lightning:
Take off the plugs from their sockets.
Try not use taps, sinks, and baths.
Stay away from objects that conduct electricity, open balconies on terrace.
If you are outdoor, never take shelter beneath a tree.

