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Unit
Unit : The chosen standard used for measuring a physical quantity is called unit.
Unit should be :
(i) well defined

(if) easy to reproduce
(iif)easy to compare

(v) internationally accepted
(iv)independent of changes in physical conditions O
Units are of two types-(i) Fundamental Unit; (i) Derived Unit 0

System of Units-Units depend on choice. Each choice its leads to a new
system (set) of units. The internationally accepted syst (i) CGS system,
(i) MKS System (iii) FPS System (iv) SI Units.

In S| Units, there are seven fundamental units n i the following table:

S. No | Physical Quantity nit Symbol
1. Length metre M

2. Temperature kelvin K

3. Mass kilogram Kg

4, Luminuous intensi candela Cd

D Time A second S

6. Amount of sub mole Mol

i Electric Cukrent ampere A

ndamental units, two supplementary units are also
[rad] for plane angle and steradian (sr) for solid angle.
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defined, viz.,

All the hich are defined / expressed in terms of fundamental units are
call ived units.
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Motion

Scalar Quantities : Physical quantities which have magnitude only and no
direction are called scalar quantities.

Example : Mass, speed, volume, work, time, power, energy etc.

Vector Quantities : Physical quantities which have magnitude and directien both
and which obey triangle law are called vector quantities.

Example : Displacement, velocity, acceleration, force, momentum, torque etc.
Electric current, though has a direction, is a scalar quantity beca@seti,does not
obey triangle law.

Moment of inertia, pressure, refractive index, stress are tensor quantities.

Distance : Distance is the length of actual path covere@y a moving object in a
given time interval.

Displacement : Shortest distance covered by a'bodytin a definite direction is
called displacement.

1. Distance is a scalar quantity where dﬁ:ement IS a vector quantity both
having the same unit (metre) \

2. Displacement may be pos@negative or zero whereas distance is always
positive.

3. In general, magnitide ofdisplacement = distance
Speed : Distance travelled by the moving object in unit time interval is called
speed i.e. speed T "Ristance/Time It is a scalar quantity and its Sl unit is metre /

second (m/s){

Velocityw:, Veloeity of a moving object is defined as the displacement of the
object m, unittime interval i.e. velocity = Displacement / Time

It ISY&ector quantity and its Sl unit is metre / second.

Acceleration : Acceleration of an object is defined as the rate of change of
velocity of the object i.e. acceleration = Change in Velocity / Time

It is a vector quantity and its Sl units is metre / second2 (m/s2)
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If velocity decreases with time then acceleration is negative and is called
retardation.

Circular Motion : It an object describes a circular path (circle) its motion is called
circular motion. If the object moves with uniform speed, its motion is uniform
circular motion.

Uniform circular motion is an accelerated motion because the direction of vglogity
changes continuously.

Angular Velocity : The angle subtended by the line joining the objgcCt framithe
origin of circle in unit time interval is called angular velocity.

It is generally denoted by ? and ? = 2/T
If T = time period = time taken by the object to complete amegevolution, n =
frequency = no. of revolutions in one second.

thennT =1 & ? =2,,/T=2pn.

----> In one revolution, the object travels 2ppdistance.
Linear speed = ?r = angular speed x radius ’ -

Newton's laws of motion : Newto &ather of physics established the laws of
motion in his book "principia” in 168 .

Newton's first law of moti n(Every body maintains its initial state of rest or
motion with uniform speed (% a ight line unless an external force acts on it.
1. Firstlaw is also called,law of Galileo or law of inertia.

2. Inertia : Inertiayisithe praperty of a body by virtue of which the body opposes
change in its jfitialstate of rest or motion with uniform speed on a straight line.

----> |nertiayiswef two types (i) Inertia of rest (ii) Inertia of motion
Some,examples of Inertia :

(i) When a car or train starts suddenly, the passengers bends backward.
(i)When a running horse stops suddenly, the rider bends forward.

(il)When a coat / blanket is beaten by a stick, the dust particles are removed.

First law gives the definition of force.
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Force : Force is that external cause which when acts on a body changes or tries
to change the initial state of the body.

Momentum : Momentum is the property of a moving body and is defined as the
product of mass and velocity of the body i.e.
momentum = mass x velocity.

It is a vector quantity. Its Sl unit is kgm/s.

Newton's second law of motion : The rate of change in momentum of'a,body is
directly proportional to the applied force on the body and takes placé inthe
direction of force.

If F = force applied, a = acceleration produced and m = mass of{pody the nF =
ma.

----> Newton's second law gives the magnitude of foree.
----> Newton's first law is contained in the second laws

Newton's Third Law of Motion : To every action, there is an equal and opposite

reaction.

Examples of third law-(i) Recoil i) Motion of rocket (iif) Swimming (iv)
While drawing water from the welljif thesstring breaks up the man drawing water
falls back.

Principle of conservatien ‘rf&r momentum : If no external force acts on a

system of bodies, the totalli omentum of the system of bodies remains
constant.

As a consequence,the tatalimomentum of bodies before and after collision
remains the saniel

Impulse : \When a'arge force acts on a body for very small time, then force is
called impulsivg,force. Impulse is defined as the product of force and time.
Impulse =ferce x time = change in momentum.

-“&> |t is"a vector quantity and its direction is the direction of force. Its Sl unit is
newton second (Ns).

Centripetal Force : When a body travels along a circular path, its velocity
changes continuously. Naturally an external force always acts on the body
towards the centre of the path.

The external force required to maintain the circular motion of the body is called
centripetal force.
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If a body of mass m is moving on a circular path of radius R with uniform
speed v, then the required centripetal force, F = mv2/R.

Centrifugal Force : In applying the Newton's laws of motion, we have to
consider some forces which can not be assigned to any object in the
surrounding. These forces are called pseudo force or inertial force.
Centrifugal force is such a pseudo force. It is equal and opposite to centripetal
force.

----> Cream separator, centrifugal drier work on the principle of centrifugal force.

----> Centrifugal force should not be confused as the reaction to_ceniripetal force
because forces of action and reaction act on different bodies.

Moment of force : The rotational effect of a force on a bedy about an axis of
rotation is described in terms of moment of force.

Moment of a force about an axis of rotation is measured@asgdhe product of
magnitude of force and the perpendicular distancerof dirgction of force from the
axis of rotation.

i.e. Moment of force = Force x moment arm

----> |t is a vector quantity. J
----> |ts Sl unit is newton metre (W

Centre of Gravity : The ce trSof gravity of a body is that point through which
the entire weight of body. ac%. entre of gravity of a body does not change
with the change in orientatio ody in space.

The weight of a body actsithreugh centre of gravity in the downward direction.
Hence a body can be brought to equilibrium by applying a force equal to its

weight in the vertiGally, upward direction through centre of gravity.

Equilibriug Sif the'resultant of all the forces acting on a body is zero then the
body is said tébe in equilibrium.

If a body st equilibrium, it will be either at rest or in uniform motion. If it is at
resty theequilibrium is called static, otherwise dynamic.

Staticiequilibrium is of the following three types :

(i)Stable Equilibrium : If on slight displacement from equilibrium position, a

body has tendency to regain its original position, it is said to be in stable
equilibrium.
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(i)Unstable equilibrium : If on slight displacement from equilibrium position, a
body moves in the direction of displacement and does not regain its original
position, the equilibrium is said to unstable equilibrium. In this equilibrium, the
centre of gravity of the body is at the highest position.

(iii)Neutral Equilibrium : If on slight displacement from equilibrium position a
body has no tendency to come back to its original position or to move in the
direction of displacement, it is said to be in neutral equilibrium. In neutral
equilibrium, the centre of gravity always remains at the same height.
Conditions for stable Equilibrium : For stable equilibrium of a b

following two conditions should be fulfilled.

(i))The centre of gravity of the body should be at the minimum r@

(it) The vertical line passing through the centre of gravi@e%ody should pass

through the base of the body.
L 2

S
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Work, Energy and Power

Work : If a body gets displaced when a force acts on it, work is said to be done.
Work is measured by the product of force and displacement of the body along
the direction of force.

If a body gets displaced by S when a force F acts on it, then the work W = ES
cos?

where 0 = angle between force and displacement.

If both force and displacement are in the same direction, then \Wr= RS
Work is a scalar quantity and its Sl unit is joule.

Energy : Capacity of doing work by a body is called its\ep€rgy.

---> Energy Is a scalar quantity and its Sl unit is joule.

---> Energy developed in a body due to wogK'deneten it is called mechanical
energy. Mechanical energy is of two types

(i) Potential Energy (ii) Kinetic
Potential Energy : The capacity of deing work developed in a body due to its

position or configuration is callgs petential energy.
e

Example : (i) energy ef stre% r compressed spring (ii) energy of water
collected at a height (iii\enekgy of spring in a watch.

PE of a body in the gravitatianal field of earth is mgh.

where m = massyg\= acceleration due to gravity, h = height of the body from
surface of¢he ‘earth.

KinetiC\ENergy : Energy possess by a body due to its motion is called Kinetic
Energyof the body If a body of mass m is moving with speed v, then kinetic
energy, of the body is 1/2 mv2

Principle of Conservation of Energy.

Energy can neither be created nor can be destroyed. Only energy can be
transformed from one form to another form. Whenever energy is utilized in one
form, equal amount of energy is produced in other form. Hence total energy of
the universe always remains the same. This is called the principle of
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conservation of energy.
Some Equipments used to Transform Energy

Relation between Momentum and Kinetic Energy
K.E = p2/2m where p = momentum = mv
Clearly when momentum is doubled, kinetic energy becomes four times.

Power : Rate of doing work is called power.

It an agent does W work in time t, then power of agent = W/t

S| unit of power is watt named as a respect to the scientist James Watt.
watt = joule / sec.

1 kw =103 watt

1 MW = 106 watt 0
Horse power is a practical unit of power. 1 H.P. = 746 w *

1 watt second = 1 watt x 1 second = 1 joule.

1 watt hour (Wh) = 3600 joule @

1 kilowatt hour (kWh) = 3.6 x 106 joule.

W, kW, MW & H.P. are units of power.
Ws, Wh, kWh are units of work and energyO

3
N
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Gravitation

Gravitation : Every body attracts other body by a force called force of
gravitation.

Newton's law of Gravitation : The force of gravitational attraction between two
point bodies is directly proportional to the product of their masses and inversely
proportional to the square of the distance between them.

Consider two point bodies of masses m1 and m2 are placed at a dista r.jhe
force of gravitational attraction between them, F = G m1 m2/r2

Here G is constant called universal gravitational constant. The GQ is 6.67

x 10-11 Nm2/kg2.

Gravity : The gravitational force of earth is called gravi ravity is the force
by which earth pulls a body t its centre.
; eration

FAE;

ody due to forc ravity is calle

nd its value is 9. / S2.
S a}
g N

ravitmﬂeﬂ
r depth from earth's surface.

(v)gd if angular speed of earth increases and increases if angular
decreases.

equator becomes weightless.
Weight of a body in a lift

(i) If lift is stationary or moving with uniform speed (either upward or down ward),
the apparent weight of a body is equal to its true weight.
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(it) If lift is going up with acceleration, the apparent weight of a body is more than
the true weight.

(iii) If lift is going down with acceleration, the apparent weight of a body is less
than the true weight.

(iv) If the cord of the lift is broken, it falls freely. In this situation the weight of a
body in the lift becomes zero. This is the situation of weightlessness.

(v) While going down, if the acceleration of lift is more than acceleration‘due
gravity, a body in the lift goes in contact of the ceiling of lift.

Kepler's Laws of planetary motion

one focus of the orbit.

(i) All planets move around the sun in elliptical orbits, W@ sgn eing at rest at

(if) The position vector of et with sun at t rigip sweeps o | area
in equal time'i:e. The ar, [ ndthe sun alway Ins
constant.

A consequ ' ANe EW lanet
IS closer to ] ol ' 0 .

Speed of a henprityis at peri hen |Is-alT—J~
apogee.

tance of planet from the sun.
the mean distance of planet from sun then T ?

r3.

Clearly distant planets h%/ rger period of revolution. The time period of
nearest planet is 88 days where as time period of farthest planet Pluto is
247.7 years.

Satelli ites are natural or artificial bodies revolving around a planet
under itational attraction. Moon is a natural satellite while INSAT-IB is an

arti tellite of earth.
speed of a satellite

(i) Orbital speed of a satellite is independent of its mass. Hence satellites of
different masses revolving in the orbit of same radius have same orbital speed.
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(it) Orbital speed of a satellite depends upon the radius of orbit (height of satellite
from the surface of earth). Greater the radius of orbit, lesser will be the orbital
speed.

--> The orbital speed of a satellite revolving near the surface of earth is 7.9 km /
sec.

Period of Revolution of a satellite : Time taken by a satellite to complete on
revolution in its orbit is called its period of revolution.

l.e. period of revolution =circumference of orbit / or bital speed

(i) Period of revolution of a satellite depends upon the height of sat rom the
surface of earth. Greater the height, more will be the period of ion.

(ii) Period of revolution of a satellite is independent of i@s.‘

--> The period of revolution atellite revolving r the surface o
hour 24 mi 84 min

is1

Geo-Statio f lite re orial plane inthe)
direction of i.e./from wesg : ith Woietb
to time peri h.0n is i.e. 24 ha the s [

will appear h a satellite is called Geo-stationary

cape Velocity is that minimum velocity with which a body

m‘th surface of earth so as it goes out of gravitational

return to earth.

Escape velocity :
should be proje
field of earth

--> Esc
its direeti

ity is independent of the mass, shape and size of the body and
projection.

- ape velocity is also called second cosmic velocity.
--> For earth, escape velocity = 11.2 km/s. For moon, escape velocity = 2.4 km/s.
--> Orbital velocity of a satellite VO = vg R and escape velocity Ve = v2gR where

R = Radius of earth, i.e. Ve = v2 VO i.e. escape velocity is v2 times the orbital
velocity.
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Therefore if the orbital velocity of a satellite is increased to v2 times (increased
by 41%), the satellite will leave the orbit and escape.

O

@0
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Pressure

Pressure : Pressure is defined as force acting normally on unit area of the
surface.

1. Pressure (P) = F/A = Normal force on the surface / Area of the surface

2. Sl unit of pressure is N/ m2 also called pascal (Pa). Pressure is a scal
guantity.

Atmospheric Pressure :

Atmospheric pressure is that pressure which is exerted by a mercurg column of
76 cm length at 0°C at 45° latitude at the sea-level. It is equal t ht of 76 cm
column of mercury of cross-sectional area 1 cm2. Gene@ isymeasured in bar.

1 bar = 105 N/m2
o‘ torr is

Atmospheric_grjassure 1la .01 bar =1.01 x N/m2 =760 t

the pressur rted b

d by barometer. With the help of
ade.

ding is the indication of storm.
4. Slow fall in barometric réading is the indication of rain.

barometric reading is the indication of clear weather.

The pressure exerted by liquid at depth h below the surface of liquid is given as p
= hdg where d is the density of liquid.

1. Regarding pressure, the following points are worth noting:

(i) In a static liquid at same horizontal level, pressure is same at all points.
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(ii) Pressure at a point in a static liquid has same value in all directions

(iii) Pressure at a point in a liquid is proportional to the depth of the point from the
free surface.

(iv) Pressure at a point in a liquid is proportional to the density of the liquid.
Pascal law for pressure of liquid

(i) If gravitational attraction is negligible, in equilibrium condition, pressure, is
same at all points in a liquid.

(i) If an external pressure is applied to an exclosed fluid, it is tri@ns
undiminished to every direction.

---> Hydrolic lift, hydrolic press, Hydrolic brake work on@l Bw.

Effect of pness',lre on M int and Boili 0

(i) The M.P ubst
in pressure; _ A —J

(ii) The M.
increase in

(iii) Boiling ncreases with the increase in pressure.
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Floatation

Buoyant Force : When a body is immersed party or wholly in a liquid, a force
acts on the body by the liquid in the upward direction. This force is called
Buoyant force or force of buoyancy or up thrust. It is equal to the weight of liquid
displaced by the body and acts at the centre of gravity of displaced liquid. Its
study was first made by Archimedes.

Archimedes Principle : When a body is immersed partly or wholly in agliquid,
there is an apparent loss in the weight of the body which is equal to the, weight of
liquid displaced by the body.

Law of Floatation

A body floats in a liquid if

(i) density of material of body is less than or equal 0 the ‘density of liquid.

(i) If density of material of body is equal to density offiquid, the body floats fully
submerged in liquid in neutral equilibrium.

(iii) When body floats in neutral equilib%ﬁveight of the body is equal to the
weight of displaced liquid. W\

(iv)The centre of gravity of thegoody.and centre of gravity of the displaced liquid
should be in one vertical |ini.

Centre of Buoyancy : §jhe‘eentre of gravity of the liquid displaced by a body is
called centre of buayancy:

Meta Centre : When a floating body is slightly tilted from equilibrium position, the
centre of buoyaneyshifts. The point at which the vertical line passing through the
new positi@p, of.centre of buoyancy meets with the initial line is called meta
centre,

Conditions far stable equilibrium of Floating body

(1) " "he meta centre must always be higher than the centre gravity of the body.

(if) The line joining the centre of gravity of the body and centre of flotation should
be vertical.

Density : Density is defined as mass per unit volume.

16 www.jkchrome.com www.jkchrome.com www.jkchrome.com
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Density = mass/volume. Its Sl unit is kg/m3.
Relative density = density of material / density of water at 4°C

Since relative density is a ratio, it is unitless.

1. Relative density is measured by Hydrometer.

2. The density of sea water is more than that of normal water. This explains why
it is easier to swim in sea water.

3. When ice floats in water, it's the part remain outside the water.

4. If ice floating in water in a vessel melts, the level of water in the ve oe
not change.

5. Purity of milk is measured by lactometer. Q
“)

9
3
0N
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Viscosity

Viscous force : The force which opposes the relative motion between different
layers of liquid or gases is called viscous force.

Viscosity : Viscosity is the property of a liquid by virtue of which it opposes the
relative motion between its different layers.

1. Viscosity is the property of liquids and gases both.
2. The viscosity of a liquid is due to cohesive force between its moleeules.

3. The viscosity of a gas is due to diffusion of its molecules framrone layer to
other layer.

4. Viscosity of gases is much less than that of liquids.FRere is,no viscosity in
solids.

5. Viscosity of an ideal fluid is zero.

6. With rise in temperature, viscosity of ligtid§,deereases and that for gases
increases.

7. Viscosity of a fluid is measu its ‘epefficient of viscosity. Its Sl unitis
decapoise (kg/ms) or pascal second. It iSigenerally denoted by ?.

1. Terminal Velocity : Wh ﬁy falls in a viscous medium, its velocity first
increases and finally beconh tant. This constant velocity is called Terminal
velocity.

In this situation, the weightyotthe body is equal to the sum of viscous force and
force of buoyancy i.e, theynetforce on the body is zero.

Terminal velocity'ofa spherical body falling in a viscous medium is proportional
to the squarefoftradius of the body.

2. Streamlime Flow : If a fluid is flowing in such a way that velocity of all the fluid
particles reaching a particular point is same at all time, then the flow of fluid is
saidtovbe streamline flow. Thus in streamline flow, each particle follows the
same path as followed by a previous particle passing through that point.

Critical Velocity : The maximum velocity up to which fluid motion is streamline is
called critical velocity. Clearly, if the velocity of flow is below critical velocity, flow
Is streamline and of the velocity is above the critical velocity, flow is turbulent.

If the velocity of flow is less than critical velocity, the rate of flow of fluid depends
basically on viscosity of fluid. If the velocity of flow is more than critical velocity,
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the rate of flow depends on the density of fluid and not on viscosity. Due to this
reason, on eruption of the volcano the lava coming out of it flows very swiftly
although it is very dense having large viscosity.

3. Bernoulli's theorem : According to Bernoulli's theorem, in case of streamline
flow of incompressible and non viscous fluid (ideal fluid) through a tube, total
energy (sum of pressure energy, potential energy and kinetic energy) per unit

volume of fluid is same at all points.
Venturimeter, a device used to measure rate of flow of fluid, works on [i'

theorem. :

@0
O
N\
O

19 www.jkchrome.com www.jkchrome.com www.jkchrome.com



20 www.jkchrome.com www.jkchrome.com www.jkchrome.com

Elasticity

Elasticity : Elasticity is the property of material of a body by virtue of which the
body acquires its original shape and size after the removal of deforming force.

Elastic Limit : Elastic limit is the maximum value of deforming force upto which a
material shows elastic property and above which the material looses its elasti

property.

Stress : The restoring force per unit area set up inside the body subj 0
deforming force is called stress.

Strain : The relative change in dimension or shape of a body \@5 subjected
to stress is called strain.

It is measured by ratio of change in length to the origin th¢flogitudional
strain), change in volume to original volume (volume st :

Hooke's law : Under elastic limit, stress is prop al to strain stress
i.e. stress « strain or stress/strain = E (constan

E is called elastic constant or modulus @ . Its value is different for
different material. Its Sl unit is Nm alsotcalled*pascal.

Elastic constant is of three types :

i i@mgitudinal stress / Logitudinal strain

= Volume Stress / Volume Strain

(i) Young's modulus of elas

*
(i) Bulk modules of elastic

(i) Rigidity modulus\(f) 3 gential (or shear) stress) / Shear strain
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Simple Harmonic Motion

Periodic Motion : Any motion which repeats itself after regular interval of time is
called periodic or harmonic motion. Motion of hands of a clock, motion of earth
around the sun, motion of the needle of a sewing machine are the examples of
periodic motion.

Oscillatory Motion : If a particles repeats its motion after a regular time interval
about a fixed point, motion is said to be oscillatory or vibratory. i.e. oscillatory.
motion is a constrained periodic motion between precisely fixed limitsmiMotion of
piston in an automobile engine, motion of balance wheel of a watch are the
examples of oscillatory motion.

Time period : Time taken in one complete oscillation is called time*period.

Or, Time after which motion is repeated is called time pegod!

Frequency = Frequency is the no. of oscillations completed*by oscillating body in
unit time interval. Its SI unit is Hertz.

If n = frequency, T = time period, then nT =1

after a regular time interval in such a w any moment the acceleration of
the particle is directly proportionmdisplacement from the fixed point at that
moment and is always directed towards the fixed point then the motion of the
particle is called simple harmofiic metien.

The fixed point is calledgme@n peinior equilibrium point.

Simple Harmonic Motion : If a particlxp@s motion about a fixed point
tha

Characteristics of SHM
When a particle exeeuting SHM passes through the mean position :

(i) No force@ctswn the particle.

(i) Accel@ration of the particle is zero.
(ili) Veleeityis maximum.

(iv) JKinetic @nergy is maximum.

(w Rotential energy is zero.

When a particle executing SHM is at the extreme end, then :
(i) acceleration of the particle is maximum.

(i) Restoring force acting on particle is maximum.
(iif) Velocity of particle is zero.
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(iv) Kinetic energy of particle is zero.
(v) Potential energy is maximum.

Simple Pendulum : If a point mass is suspended from a fixed support with the
help of a massless and inextensible string, the arrangement is called simple
pendulum. The above is an ideal definition. Practically a simple pendulum is

made by suspending a small ball (called bob) from a fixed support with the help
of a light string.

If the bob of a simple pendulum is slightly displaced from its mean position a
then released, it starts oscillating in simple harmonic motion. Time

oscillation of a simple pendulum is given as
T = 21 Vl/g where | is the effective length of the pendulum andge
acceleration due to gravity. @ .
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Wave

1. A wave is a disturbance which propagates energy from one place to the other
without the transport of matter.

Waves are broadly of two types
(i) Mechanical Wave (ii) Non-mechanical wave

2. Mechanical Wave : The waves which require material medium (sglid, liguid or
gas) for their propagation are called mechanical waves or elastic wave.

Mechanical wave are of two types

(i) Longitudinal wave : If the particles of the medium vibraie inghe direction of
propagation of wave, the wave is called longitudinal wayves

Waves on springs or sound waves in air are exagples oblongitudual waves.
(i) Transverse Wave : If the particles of the"medium vibrate perpendicular to the

direction of propagation of wave, the waye Is called transverse wave.
Waves on strings under tension, waveﬁt urface of water are examples of

transverse waves. \h

3. Non-mechanical waves orglectramagnetic waves : The waves which do
not require medium for their, agation i.e. which can propagate even through
the vacuum are called,non IQ?I’] ical wave.

Light, heat are the examples,of non-mechanical wave. In fact all the
electromagnetic wayes aregynon-mechanical.

4. All the electromagnetic wave consists of photon.

5. The wavelength range of electromagnetic wave is 10-14m to 104 m.
Properties*af electromagnetic waves

() ®hey are neutral.

(it) They propagate as transverse wave.

(iif) They propagate with the velocity of light.

(iv) They contains energy and momentum.\
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(v) Their concept was introduced by Maxwell.
Following waves are not electromagnetic

(i) Cathode rays (ii) Canal rays (iii) a rays (iv) 3 rays (v) Sound wave (vi)
Ultrasonic wave

Note : Electromagnetic waves of wavelength range 10-3 m to 10-2 m are ¢
microwaves.

Phase of vibration : Phase of vibration of a vibrating particle at any jAstant1s the
physical quantity which express the position as well as direction % of the
particle at that instant with respect to its equilibrium (mean) position

Amplitude : Amplitude is defined as the maximum displ mth of the vibrating
particle on either side from the equilibrium position.

Wavelength : Wavelength is the distance betwegi anydiwo nearest particle of
the medium, vibrating in the same phase. It is oted by the Greek letter

lembda. (?)

In transverse wave distance between two c utive crests or troughs and in
longitudinal wave, distance betwge 0 ‘tonsecutive compressions or
rarefaction is equal to wavelengths

Relation between waveleng ,@ncy and velocity of wave

Velocity of wave = freﬂ velength or, v=n?.s

24 www.jkchrome.com www.jkchrome.com www.jkchrome.com



25 www.jkchrome.com www.jkchrome.com www.jkchrome.com

Sound Wave
---> Sound waves are longitudinal mechanical waves.

---> According to their frequency range, longitudinal mechanical waves are
divided into the following categories :

1.Audible or Sound Waves : The longitudinal mechanical waves which lie'in the
frequency range 20 Hz to 20000 Hz are called audible or sound waves 4l hese
waves are sensitive to human ear. These are generated by the vibratiag Bedies
such as tuning fork, vocal cords etc.

2.Infrasonic Waves : The longitudinal mechanical waves having fréguencies
less than 20 Hz are called Infrasonic. These waves are producethby sources of
bigger size such as earth quakes, volcanic eruptions, ogéan wayes and by
elephants and whales.

3.Ultrasonic Waves : The longitudinal mechani¢alwaves having frequencies
greater than 20000 Hz are called ultrasonic waves. Himan ear can not detect
these waves. But certain creatures like dogf caty, bat, mosquito can detect these
waves. Bat not only detect but also pro c%onic.

Ultrasonic waves can be produced b on's whistle or Hartman's generator or
by the high frequency vibrations rtzycrystal under an alternating electric
field ( Piezo - electric effect) or by the vibrations of a ferromagnetic rod under an
alternating magnetic field (Maghetostriction)

Applications of Ultrasonic es

[EEN

. For sending signals.

2. For measuring'the,depth of sea.

3. For cleahing\cloths, aeroplanes and machinery parts of clocks.
4. For removing lamp-shoot from the chimney of factories.

5. fmysterilizing of a liquid.

(o2}

. In Ultrasonography.
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Heat

Heat is that form of energy which flows from one body to other body due to
difference is temperature between the bodies. The amount of heat contained in a
body depends upon the mass of the body.

----> |f W work is performed and heat produced is H then W/H =J or W=J
where J is a constant called Mechanical Equivalent of Heat. Its value is 4
joule/Calorie. It means if 4.186 joule of work is performed, 1 calorie of
consumed.

Units of Heat

C.G.S unit : calorie = It is the amount of heat required to raise@nperature of
1 g of pure water through 1°C.
4
amount of heat requirec@;e the temperature
0 15.5°C.

ired to

International calorie : Itis the

F.P.S. unit ; ount of hea

raise the te

ent units :

orie body to other body. Heat energy always flows from body at
re to body at lower temperature.

ometer : The device which measures the temperature of a body is called
thermometer.

Scales of temperature measurement

26 www.jkchrome.com www.jkchrome.com www.jkchrome.com



27 www.jkchrome.com www.jkchrome.com www.jkchrome.com

To measure temperature two fixed points are taken on each thermometer. One of
the fixed points is the freezing point of water or ice as lower fixed point (LFP).

The other fixed point is the boiling point of water or steam as upper fixed print
(UFP).

The temperatures of these fixed points, the no. of fundamental interval between
the two fixed points on different temperature scales is shown by the table
below:

Relation between Temperature on different scales O

C-0/100 = F-32/180 = R-0/80 = K-273/100 = Ra-492/180 O
1. Celsius was initially know as centigrade. N
2.  While expressing tempen on kelvin scale ¢ @s notiused.
ture

below this t¢ i ) 115°C.

Constant v, @ 7 from -200°C to 500°C (with H2 ), below -
[ 000°C upto 1600°C (with N2 gas and bulb

Plat resistang t%meter : from - 200°C to 1200°C

Thermocou meter : from - 200°C to 1600°C

Total Radghgh Pyrometer

Wh ody'is at high temperature, it glows brightly and the radiation emitted by
t

directly proportional to the fourth power of absolute temperature of
the y. Radiation pyrometer measures the temperature of a body by
measuring the radiation emitted by the body.

This thermometer is not put in contact with the body. But it can not measure
temperature below 800°C because at low temperature emission of radiation is
very small and can not be detected.

Specific Heat Capacity : Specific heat capacity of a material is the amount of

27 www.jkchrome.com www.jkchrome.com www.jkchrome.com



28 www.jkchrome.com www.jkchrome.com www.jkchrome.com

heat required to raise the temperature of unit mass of substance through 1°. Its
Sl unit is Joule / kilogram kelvin (J/kg.k)

----> One calorie of heat is required to raise the temperature of 1 gram of water
through 1°C. Hence specific heat capacity of water is 1 cal / gram °C.

1 calorie/gram °C = 4200 Joule/kg kelvin.
Thermal Expansion

When a body is heated its length, surface area and volume increa
increase in length, area and volume with the increase in temperg
measured in terms of coefficient of linear expansion or linear g
coefficient of superficial expansion or superficial expansivity (p)\g
cubical expansion or cubical expansivity (?). .
Relation between a, 3 and ?. @
a:R:?7=1:2:3 or,R= ?=3a

AnomaloumLansio

. Almost even lighg expands wit ncrease

in temperat ut creased from Q2 4°C, its
volume dec tarts-
increasing. —

Transmissi
called trans [ hree modes of heat transfer—(i)

at is transferred from one place to other place
the particles of the medium without bodily
he medium. In solids, heat transfer takes place by

movement of the p |cIe3
conduction.

ConvectiQr N tf1S process, heat is transferred by the actual movement of
ovement from one place to other place. Due to movement of
rrent of particles set up which is called convection current.

nd gases, heat transfer takes place by convection.

----> Earth's atmosphere is heated by convection.

Radiation : In this method transfer of heat takes place with the speed of light
without affecting the intervening medium.
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Newton's law of cooling : The rate of loss of heat by a body is directly
proportional to the difference in temperature between the body and the
surrounding.

Kirchhoff's law : According to Kirchhoff's law, the ratio of emissive power to
absorptive power is same for all surfaces at the same temperature and is equal
to emissive power of black body at that temperature. Kirchhoff's law signifies that
good absorbers are good emitter.

If a shining metal ball with some black spot on its surface is heated to
temperature and seen in dark, the shining ball becomes dull but the bla

dark.

Stefan's law : The radiant energy emitted by a black body pe

time (i.e. emissive power) is directly proportional to the
absolute temperature.

.e.E?T4 dr, E=sT

where a is

d Stefan's co
v

Latent heat

If Q heatis i of a substance of mass m at constant

om solid state to liquid state at its melting point. It is also the
sed by unit mass of liquid when changed into solid at its

Sublimation : Sublimation is the process of conversion of a solid directly into
vapour.
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----> Sublimation takes place when boiling point is less than melting point.

----> Sublimation is shown by camphor or ice in vacuum.

Hoar Frost : Hoar frost is just the reverse process of sublimation i.e. it is the
process of direct conversion of vapour into solid.

----> Steam produces more severe burn than water at same temperatur
because internal energy of steam is more than that of water at same

temperature.
Relative Humidity : Relative humidity is defined as the ratio of a vater
vapour present in a given volume of atmosphere to the amoungfof el vapour

required to saturate the same volume at same temperature.
The ratio is multiplied by 100 to express the relative hu@n gercentage.

p

----> Relative humidity is me
—_—> RelatiVE'I'rllmidity '

Air conditi
conditions

by Hygrometer

ses with the increage oRgemperature.

If 7Q = heat energy given to the system
?U = Increase in the internal energy of the system.
?W = work done by the system

Then, ?Q = ?U + ?W is the mathematical statement of first law of
thermodynamics.
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----> First law of thermodynamics is equivalent to principle of conservation of
energy.

Isothermal Process : If the changes are taking place in a system in such a way
that temperature of the system remains constant throughout the change, then the
process is said to be an isothermal.

Adiabatic Process : If the changes are taking place in a system in such a
that there is no exchange of heat energy between the system and the
surrounding, then the process is said to be an adiabatic process.

----> |f carbon dioxide is suddenly expanded, it is changed into @is is an
example of adiabatic process.

Second Law of Thermodynamics : The first law of the dyngmics guarantees
that in a thermodynamic process, energy will be conse 7 But'this law does not
tell whether a given processd energy is con take place or not.

The second law of thermo

Through thi worth
mentioning
Kelvin's sté k

#

Heat engine méd eﬁd d into two types :

(@i) Intern bUStion Engine : In this engine, heat is produced in the engine
itself. Otto engine or petrol engine (efficiency = 52%), Diesel engine
(efficie 4%)

riYal Cumbustion Engine : In this engine heat is produced outside the
. Steam engine is an example of external cumbustion engine. (efficiency -

Refrigerator or Heat Pump : A refrigerator is an apparatus which transfers heat
energy from cold to a hot body at the expanse of energy supplied by an external
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agent. The working substance here is called refrigerant. In actual refrigerator,
vapours of freon (CC12F2) acts as refrigerant.

O

— o
; %&UMB
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Light
Light is a form of energy which is propagated as electromagnetic waves. In the
spectrum of electromagnetic waves it lies between ultra-violet and infra-red
region and has wavelength between 3900 A° to 7800 A°.

1. Electromagnetic waves are transverse, hence light is transverse wave.

2. Wave nature of light explains rectilinear propagation, reflection, refgaction,
interference, diffraction and polarisation of light.

3. The phenomena like photo electric effect, compton effect aremnotexplained
on the basis of wave nature of light. These phenomena are explainéd on the
basis of quantum theory of light as proposed by Einstein.

4. In quantum theory, light is regarded as a packet ortbyndle of energy called
photon. Photon is associated with it an energy E where, E'=hv.

5. Clearly light behaves as wave and particle heth. Bhus light has dual nature.
6. Speed of light was first measured bypReemer. Z1678 AD).
7. Speed of light is maximum imm and air (3 x 108 m/s)

Refractive index : R.l. of a medium is‘defined as the ratio of speed of light in
he medium.

vacuume to the speed of Iigtt t
M = c/v = Speed of lightén vacuum / Speed of light in the medium

----> Speed of light is different in different media. Velocity of light is large in a
medium which hastsmall refractive index.

Speed of lightiin different mediums
----> Light takes 8 minute 19 second (499 second) to reach from sun to earth.
-==> The'light reflected from moon takes 1.28 second to reach earth.

Luminous bodies : Those object which emit light by themselves are called
luminous bodies.

e.g.—sun, stars, electric bulb etc.
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Non-luminous bodies : Those objects which do not emit light by themselves but
are visible by the light falling on them emitted by self luminous bodies are called
non-luminous bodies.

A material can be classified as :

(i) Transparent : The substances which allow most of the incident light to pass
through them are called transparent, e.g. glass, water.

(if) Translucent : The substances which allow a part of incident light to pass
through them are called translucent bodies e.g. oiled paper.

(iif) Opaque : The substances which do not allow the incident light to pass
through them are called opaque bodies, e.g., mirror, metal, wood, ei¢.

Reflection of light : Light moving in one medium when falls @t the surface of
another medium, part of light returns back to the same medifm. This

phenomenon of returning back of light in the firstymedium at the interface of two
media is known as reflection of light.

Laws of reflection , -

(i) The incident ray, reflected rayWal to the reflecting surface at the
incident point all lie in the same plane.

(if) The angle of reflection is e@o the angle of incidence.
Reflection from plane mirr'h

(i) The image is virtual, laterally inverted.

(if) The size ofimage's equal to that of object.

(iif) The_distam€e of image from the mirror is equal to distance of object from the
mirror.

(iw), IRan“ebject moves towards (or away from) a plane mirror with speed v,
relative to the object the image moves towards (or away) with a speed 2v.

(v) If a plane mirror is rotated by an angle 0, keeping the incident ray fixed, the
reflected ray is rotated by an angle 20.

(vi) To see his full image in a plane mirror, a person requires a mirror of at least
half of his height.
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(vii) If two plane mirrors are inclined to each other at an angle 0 the number of
images (n) of a point object formed are determined as follows:

(a) if 360/? is even integer, then n = 360/? -1
(b) If 360/? is odd integer,
then n = 360/? -1 for the objects is symmetrically placed. and \

n = 360/? for the objects is not symmetrically placed.

(c) If 360/? is a fraction then n is equal to integral parts. O

Reflection from spherical mirror 0

Spherical mirror are of two types (i) Concave mirror ang @) oriVex mirror

Note: Image formed by a convex mirror is alwaysVirt erect and diminished.

Uses of Concave mirror:
(i) As a shaving glass. O

(if) As a reflector for the head lights'of ayehicle, search light.

(iii) In opthalmoscope to exarr@e, ear, nose by doctors.
(iv) In solar cookers. 0%

Uses of Convex mirror:
L 4
(i) As arear view r in vehicle because it provides the maximum rear field of
view and ima ed is always erect.
ector lamp.

of light : When a ray of light propagating in a medium enters the other
, it deviates from its path. This phenomenon of change in the direction of
propagation of light at the boundary when it passes from one medium to other
medium is called refraction of light.

When a ray of light enters from rarer medium to denser medium (as from water to
glass) it deviates towards the normal drawn on the boundary of two media at the
incident point. Similarly in passing from denser to rarer medium, a ray deviates
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away from the normal. If light is incident normally on the boundary i.e. parallel to
normal, it enters the second medium undeviated.

Laws of refraction

(i) Incident ray, refracted ray and normal drawn at incident point always lie in the
same plane.

(if) Snell's law : For a given colour of light, the ratio of sine of angle of ingidence
to the sine of angle of refraction is a constant,

l.e. sini/sin r = 1u2 (constant)

This constant 12 is called refractive index of second medium With respect to the
first medium.

1. Absolute refractive index of a medium is definedsasthesatio of speed of light
in free space (vacuum) to that in the given medium.

2. i.e. absolute refractive index (1) = Speedsef light in vacuum/Speed of light in
the medium. -

3. The refractive index of a mediu '%ﬁerent for different colours. The

refractive index of a medium decreases'with the increase in wavelength of light.
Hence refractive index of a me‘ium IS, maximum for violet colour of light and

minimum for red colour of ligh
4. The refractive index of a%dium decreases with the increase in
temperature. But this variation is very small.

5. When a ray @flight enters from one medium to other medium, its frequency
and phase dgnet change but wavelength and velocity change.

Some illusirations of Refraction

(i) Bending of a linear object when it is partially dipped in a liquid inclined to the
sukface of the liquid.

(it) Twinkling of stars.
(iif) Oval shape of sun in the morning and evening.

(iv) An object in a denser medium when seen from a rarer medium appears to be
at a smaller distance.
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This is way (a) A fish in a pond when viewed from air appears to be at a smaller
depth them actual depth (b) A coin at the base of a vessel filled with water
appears raised.

Critical angle : In case of propagation of light from denser to rarer medium
through a plane boundary, critical angle is the angle of incidence for which angle
of refraction is 90°.

Total Internal Reflection : If light is propagating from denser medium towaeds
the rarer medium and angle of incidence is more than critical angle, thenithe light
incident on the boundary is reflected back in the denser medium, obeying the
laws of reflection. This phenomenon is called total internal reflectiomas total light
energy is reflected, no part is absorbed or transmitted.

For total internal reflection,

(i) Light must be propagating from denser to rarer medium,

(i) Angle of incidence must exceeds the criticallangle:

illustrations of total internal reflection , -

(i) Sparkling of diamond \h‘

(if) Mirage and looming.
(iii) Shining of air bubbl&in Qa&-
(iv) Increase in duration ‘@f stun's visibility-The sun becomes visible even before

sun rise and remains visibleyeven after sunset due to total internal reflection of
light.

(v) Shining, ofta smoked ball or a metal ball on which lamp soot is deposited
when dippedugwater.

(vi)©gptical Fibre : Optical fibre consists of thousands of strands of a very fine
quality glass or quartz (of refractive index 1.7), each strand coated with a layer of
material of lower refractive index (1.5). In it, light is propagated along the axis of
fibre through multiple total internal reflection, even though the fibre is curved,
without loss of energy.

Applications :

(i) For transmitting optical signals and the two dimensional pictures.
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(it) For transmitting electrical signals by first converting them to light.
(iii) For visualising the internal sites of the body by doctors in endoscopy.
Refraction of Light Through Lens

1. Lensis a section of transparent refractive material of two surfaces of definite
geometrical shape of which one surface must be spherical. Lens is generally of
two types : (i) Convex lens (ii) Concave lens.

2. When a lens is thicker at the middle than at the edges, it is called aleonvex
lens or a converging lens. When the lens is thicker at the edges than in the
middle, it is called as concave lens or diverging lens.

3. Some terms regarding a lens.
O - optical Centre

F - First Focus

C1C2 - Principal axis , M
F2 - Second Focus \h‘

Power of a lens
Power of a lens is its capac!ey &viate a ray. It is measured as the reciprocal of

the focal length in meters 1/f SI Unit of power is dioptre (D).

Power of a convex lens I§positive and that of a concave lens is negative.

If two lenses are placed in @gntact, then the power of combination is equal to the
sum of powers ofindividual {enses.

Change in the power of a lens : If a lens is dipped in a liquid, its focal length
and powerethichange. This change depends upon the refractive indices of lens
and the liquid. IT a lens of refractive index [ is dipped in a liquid of refractive index
W', then the following three situations are possible

(i) L > i.e. lens is dipped in a liquid of smaller fractive index like a lens of glass
(u=1.5) is dipped in water (' = 1.33), then the focal length of the lens increases
and the power of the lens decreases.

(i) p = W' i.e. lens is dipped in a liquid of equal refractive index then the focal

length of the lens becomes infinite i.e. its power becomes zero. The lens and the
liquid behave as a single medium.
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(iif) p < Y i.e. lens is dipped in a liquid of higher refractive index the focal length
increases i.e. power decreases as well as the nature of the lens also changes i.e.
convex lens behaves as concave lens and vice-versa. For example, an air
bubble trapped in water or glass appears as convex but behaves as concave
lens. Similarly a convex lens of glass (1 = 1.5) when dipped in carbon disulphide
(W' = 1.68), it behaves as a concave lens.

Between lens and F on the same sideBetween lens and F on the same sidé

Dispersion of Light : When a ray of white light (or a composite light) is‘passed
through a prism, it gets splitted into its constituent colours. This phenomenon is
called dispersion of light. The coloured pattern obtained on a screenafter
dispersion of light is called spectrum.

1. The dispersion of light is due to different deviation suffered by different
colours of light. The deviation is maximum for violet colgufand minimum for red
colour of light. The different colours appeared in thesSpeeium are on the
following order, violet, indigo, blue, green, yellowg@range and red. (VIBGYOR)

2. The dispersion of light is due to different™elog€ities of light of different colorus
in a medium. As a result, the refractive index of & medium is different for different

colours of light. ‘

3. The velocity of lightin a me(% is maximum for that colour for which
refractive index is minimum. Cléarly, the velocity of violet colour of light is
minimum in a medium and r, t/%cti‘ve index of that medium is maximum for violet
! in a medium is maximum for red colour and
minimum for red colour.

colour. Similarly, the velogity of
refractive index of that mediu

Rainbow : Rainbowiis the celoured display in the form of an arc of a circle
hanging in the sky*ebserved during or after a little drizzle appearing on the
opposite sideyofsun. Rainbow is formed due to dispersion of sun light by the
suspendedywater droplets.

Rainbow 1$e0f two types : (i) Primary rainbow (ii) Secondary rainbow

-==> Rrimary rainbow is formed due to two refractions and one total internal
reflection of light falling on the raindrops. In the primary rainbow, the red colour is
on the convex side and violet on the concave side. Primary rainbow has an
angular width of 2° at an average angle of elevation of 41°.

----> Secondary rainbow is formed due to two refractions and two internal
reflections of light falling on rain drops. The order of colour on the secondary
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rainbow is in the reverse order and has an angular width of 3.5° at an average
elevation of 52.75°. Secondary rainbow is less intense than primary rainbow.

Theory of Colours : Colour is the sensation perceived by the rods in the eye
due to light.

Primary Colours : The spectral colours blue, green and red are called primary
colours because all the colours can be produced by mixing these in proper
proportion.

Blue + Red + Green = White

Secondary Colours : The colour produced by mixing any two prigary colours is
called a secondary colour. There are three secondary colours yellow, magenta
and cyan as

Green + Red = Yellow
Red + Blue = Magenta
Blue + Green = Cyan

When the three secondary colours are mixedwhite colour is produced
Yellow + Magenta + Cyan = White ‘J

Complementary Colours : Any tvmjrs when added produce white light, are

said to be complementary cologrs. Clearly a secondary colour and the remaining

primary colour are complem r%:olours. Red and cyan, blue and yellow and
le

green and magenta are“eo tary of each other.

----> The different coloursyane their mixtures are shown by the colour triangle.

----> |n coloured television, the three primary colours are used.

Colour of bodies,.The"colour of a body is the colour of light which it reflects or
transmits. An'@bject’is white, if it reflects all the components of white light and it is
black if it aBseebs all the light incident over it. This is why a red rose appears red
when vieweghin white or red light but appears black when viewed in blue or green
light,

Hoew, a body will appear in light of different colour can be understood by the
following table

Scattering of light : When light waves fall on small bodies such as dust
particles, water particles in suspension, suspended particles in colloidal solution,
they are thrown out in all directions. This phenomenon is called scattering of
light.
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Scattering of light is maximum in case of violet colour and minimum in case of
red colour of light.

1. Blue colour of sky is due to scattering of light.

2. The brilliant red colour of rising and setting sun is due to scattering of light.
Interference of light : When two light waves of exactly the same frequency and a
constant phase difference travel in same direction and superimpose then the
resultant intensity in the region of superposition is different from the sumfof
intensity of individual waves. This modification in the intensity of light in the
region of superposition is called interference of light. Interference isfof two types

(i) Constructive interference (ii) Destructive interference

Constructive interference : At some points, where the twe wayes meet is same
phase, resultant intensity is maximum. Such interference is called constructive
interference.

Destructive interference : At some points, where the two waves meet in
opposite phase, resultant intensity is minimymgpSugeh interference-is called

destructive interference. , -

Diffraction of light : When ligh on a small sized obstacle or a small
aperture whose dimension is com%?rable to the wavelength of light, then there is
a departure from the rectilineagpropagation and light energy flavours out into the
region of geometrical shado .%spreading of light energy beyond the limit
prescribed by rectilinear prc% h of light is called diffraction of light. In other
words, diffraction is theqrogess™by which a beam of light or other systems of
wave is spread out as a result of passing through a narrow opening or across an
edge.

Polarisationgoflight ™ Polarisation is the only phenomenon which proves that
light is a transverse wave. Light is an electromagnetic wave in which electric and
magnetic fieldwectors vibrate perpendicular to each other and also perpendicular
to the direction of propagation. In ordinary light, the vibrations of elecltric field
vectgrare in every plane perpendicular to the direction of propagation of wave.
Polarisation is the phenomenon of restricting the vibrations of a light in a
particular direction in a plane perpendicular to the direction of propagation of
wave.

The visible effect of light is only due to electric field vector.

Human Eye
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----> L east distance of distinct vision is 25 cm.
Defects of human eye and the remedies :

1.Myopia or short sightedness : A person suffering from myopia can see the
near objects clearly while far objects are not clear.

Causes :

(i) Elongation of eye ball along the axis.

(ii) Shortening of focal length of eye lens.

(iii) Over stretching of ciliary muscles beyond the elastic limit.
Remedy : Diverging lens is used.

2.Hyperopia or hypermetropia or longsightednessg A person suffering from
hypermetropia can see the distant objects cleagy bugnot the near objects.

Causes : , B
(i) Shortening of eye ball along tw

(i) Increase in the focal length Ef eye lens.

(iii) Stiffening of ciliary mus‘e '

Remedy : A convergingylens is sued.

3.Presbyopia : Bhisidefect is generally found in elderly person. Due to stiffening
of ciliary musclesyeyelooses much of its accommodating power. As a result
distanct as well asspearby objects can not be seen. For its remedy two separate
lens or a bifeeal lens is used.

4. Astigmatism : This defect arises due to difference in the radius of curvature of
cernea pthe different planes. As a result rays from an object in one plane are
brought to focus by eye in another plane. For its remedy cylindrical lens is used.

----> There are two kinds of vision cells in the retina. They are called rods and
cones on account of their peculiar shape. Rods decides the intensity of light
where as cones distinguish colour of light.

Simple microscope : This is simply a convex lens of small focal length. The
object to be enlarged is placed within the focus of lens.
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Magnifying power of a simple microscope is given as
M =1 + D/f where D = 25 cm, f = focal length of lens.

Compound microscope : It consists of two convex lenses coaxially fitted in a
hollow tube. The lens facing the object is called objective and the lens towards
the eye is called eye piece.

1. The aperture of objective is smaller than that of eye piece.

2. Both the lenses are of smaller focal lengths. This increases the maghifyi
power of instrument.

Telescope

Telescope can be divided as astronomical telescope, t |'telescope and

Telescopes are used to view distant objects which are n isiblf 0 naked eye.
ial te
Galilean telescope.

1. Astronomical telescope consists of two conyex lenses placed coaxially in a
hollow tube. The lens facing the object is c jective and the lens towards
the eye is called eye piece.

2. The objective has large apegtur &[ the rays from the object can be
easily collected.

3. The focal length of objectiVe is larger than that of eye piece.
L 2
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Static Electricity
When two bodies are rubbed together, they acquire the property of attracting light
objects like small bits of paper, dust particles etc. The bodies which acquire this
property are said to be electrified or charged with electricity.

Charge: Charge is the basic property associated with matter due to which it
produces and experiences eletrical and magnetic effects.

1. Benjamin Frnkline named the two types of charges as positive ané negative.
2. Similar charges repel each other and opposite charges attraet eachsother.

3. Charging of bodies takes place due to transfer of electrons fr@m one body to
other body.

4. Alist of materials has been given below. The ligtis, stel that any of the
material in the list will be positively charged whemrubbe® with any other material
coming later in the list. The other material will naturally be negtively charged.

Surface density of charge : Surface dens@hérge is defined as the amount
of charge per unit area on the surface ondtctor.

The surface density of charge at a'point'on the surface of conductor depends
upon the shape of conductor afid presence of other conductors or insulators near
the given conductor.

1. The surface densitypor'eéharge at any part of the conductor is inversely
proportional to the radius ef curvature of the surface of that part.

2. This is why surface density of charge in maximum at the pointed parts of the
condcutor.

Conduetory Conductors are those materials which allow electricity (charge) to
pass thtoughithemselves.

Examples : (a) Metals like silver, iron, copper (b) Earth (especially the moist
part) acts like a huge conductor.

---> Sjlver is the best conductor.

Insulator or Dielectric : Insulators are those materials which do not allow
electricity to flow through themselves.
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Examples : Wood, paper, mica, glass, ebonite.

Coulomb's law : According to Coulomb's law, the force of attraction or repulsion
between two point charges at rest is directly proportional to the product of the
magnitudes of the charges and inversely proportional to the square of the
distance between them. This force acts on the line joining the two charges.

Electric Field : Region in space around a charge or charged body where the
charge has its electrical effect is called electric field of the charge.

Electric Field Intensity : Electric field intensity at a point in an electric field iSthe
force experienced by a unit positive charge placed at that point.

Electric Field of hollow conductor

Electric field intensity inside a charged hollow conductor_dsyzero, Charge given to
such a conductor (or conductor of any shape) remains @ngts@urface only.

This explains why a hollow conductor acts as anelectrostatic shield. It is for this
reason that it is safer to Sit in a car or bus during.lightring.

Electric Potential : Electric potential at a point I an electric field is the work
done in bringing a unit positive charge @ imity to that point.

Sl unit of electric potential is voIt.Ms a sealar quantity.

Potential Difference : Wor okjn bringing a unit positive charge from one
point to other point is theypoten ifference between the two points. Its Sl unit is
volt and is a scalar quantitys

Electric Capacity (ElectriCteapacity of a conductor is defined as the charge
required to incre@se the potential of the condcutor by unity. If potential of a
conductor is jfekeased by V when a charge Q is given to it, capacity of the

conductor s Q/V. Its Sl unit is farad. (F)

Electrachemical Cell : Electrochemical cell is a device which converts chemical
enefgy.into electrical energy.

Cells"are basically of two types : (i) Primary cell (ii) Secodnary cell.
Primary Cell : In primary cell electrical energy is obtained from the irreversible
chemical reaction taking inside the cell. After complete discharge, primary cell

becomes unserviceable.

Examples : Voltaic Cell, Leclanche Cell, Daniel Cell, Dry Cell etc.
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Secodnary Cell : A secodnary cell is that which has to be charged at first from
an external electric source and then can be used to draw current. Such cells are
rechargable.

1. Production of electricity by chemical reaction was first discovered by
Allexandro de volta (voltaic cell is named after him) in 1794. In voltaic cell zinc
rod is used as cathode and copper rod is used as anode. These rods are placed
in sulphuric acid kept in a glass vessel.

2. In aLeclanche cell, carbon rod acts as anode and zinc rod acts as catho
These rods are placed in amonium chloride kept in a glass vessel.

3. The emf of Leclanche cell is 1.5 volt.

4. Leclanche cell is used for intermittent works, i.e. works,in w&uich continuous
electrical energy is not required like electric bell.

5. Inadry cell, mixture of Mn02 , NH4Cl and c niskept in a zinc vessel. A
carbon rod is placed in the mixture which acts as anagde. The zinc vessel itself

acts as cathode. The emf of dry cell is 1.5 \0
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Current Electricity

Electric Current : Electric current is defined as the rate of flow of charge or
charge flowing per unit time interval. Its direction is the direction of flow of
positive charge. Its Sl unit is ampere (A). It is a scalar quantity.

---> A current of one ampere flowing through a conductor means 6.25 x 1018
electrons are entering at one end or leaving the other end of the conductggin one
second.

Resistance : The opposition offered by a conductor to the flow of current through
it is called resistance. It arises due to collisions of drifting electrofs Withdhe core
lons. Its Sl unit is ohm.

Ohm's law : If physical conditions like temperature, inteASity ofdight etc. remains
unchanged then electric current flowing through a conduetor lis directly
proportional to the potential difference across its enldSalf Vs the potential
difference across the ends of a conductor and | i§the current through it, then
according to ohm's law V ? | or, V = Rl where Rs a constant called resistance of
conductor. >

Ohmic Resistance : The resistances C&JC&OHdCUtOFS which obey ohm's law
are called ohmic resistance. ForWe resistance of manganin wire.

Non ohmic resistance : The gesistanees of such materials which do not obey
ohm's law are called non ohimni iStance.
Example : Resistance 6f diade valve, resistance of triode valve.

Conductance : Reciproeal of resistance of a conductor is called its conductance
i.e. conductuctanee®=d/Resistance

It is denoted By Gyand (G=1/R)

Its SI unit iSs@hm-1 (also called mho or siemen.)

The resistance of a conductor is directly proportional to its length and inversely
proportignalto its cross sectional area. i.e. if / and A are respectively length and
cross,sectional area of a conductor and R is its resistance then R ? I/A or, p I/A
where p is a constant of material of conductor called specific resistance or
resistivity. Its Sl unit is ohm meter.

Specific conductance or conductivity : The reciprocal of resistivity of a

conductor is called its conductivity (s). Its Sl unit is mho m-1 or siemen / meter
(sm_1)
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Combination of Resistance : Various resistances can be combined to form a
network mainly in two ways : (i) Series combination (ii) Parallel combination.

In series combination, the equivalent resistance is equal to the sum of the
resistances of individual conductors. (R =+ R2 +......Rn)

In parallel combination, the reciprocal of equivalent resistance is equal to the
sum of the reciprocal of individual resistances.

(1/2=1R1+R1/R2+ ..+ 1/Rn)

Electric Power : The rate at which electrical energy is consumed in a cifCuiis
called electric power. Its Sl unit is watt.

Kilo watt hour :It is the unit of energy and is equal to the energyscOnsumed in
the circuit at the rate of 1 kilowatt (1000 J/s) for 1 hour.

1 kilowatt hour = 3.6 x 106 joule
1 kWh is also called board of trade unit.

Ammeter : Ammeter is a device which is used4@ measure electric current in a
circuit. It is connected in series in the circuits

---> The resistance of an ideal ammete{id

Voltmeter : Voltmeter is a devicmto measure the potential difference
between two points in a circuitst IS cennected in parallel to the circuit.

---> The resistance of ah idﬂ

Electric fuse : Electric fUse 1§ a protective device used in series with an electric
appliance to save itifrom béimg damaged due to high current. In general, it is a
small conductingiwiré,of alloy of copper, tin and lead having low melting point.

eter is infinite.

---> Pure fuselis made up of tin.

Galvanometer : Galvanometer is a device used to detect and measure electric
currént i a circuit. It can measure current up to 10-6 A.

Shunt® Shunt is a wire of very small resistance. In simple words, galvanometer
Is an instrument for detecting and measuring small electric currents.

---> A galvanometer can be converted into an ammeter by connecting a shunt
parallel to it.
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---> A galvanometer can be converted into a voltmeter by connecting a very high
resistance in its series.

Transformer : Transformer is a device which converts low voltage A.C. into high
voltage A.C. and high voltage A.C. into low voltage A.C. It is based on
electromagnetic induction and can be used only in case of alternating current.

A.C. Dynamo (or generator) : It is device used to convert mechanical ene
into electrical energy. It works on the principle of electro-magnetic indu

Electric motor : It is a device which converts electrical energy into@a ical
energy.

Microphone : It converts sound energy into electrical energy a rks on the
principle of electromagnetic induction. In other words, mi cope Is an
instrument for changing sound waves into electrical en@wi may then be
amplified, transmitted or recorded.

---> The current generated in the power statio
voltage 22000 volt or- more. In grid substati
voltage is increased up to 132000 volt to
transmission.
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Magnetism

1. Magnetism is the property displayed by magnets and produced by the
movement of electric charges, which results in objects being attracted or pushed
away.

2. Magnet is a piece of iron or other materials that can attract iron containing
objects and that points north and south when suspended.

3. A magnet is characterised by following two properties : (i) Attractive psoperty
: A magnet attracts magnetic substances like iron, cobalt, nickel and some of
their alloys like magnetite (Fe304) (ii) Directive property : Wheng@maganet is
freely suspended, it aligns itself in the geographical north southydireCtion.

4. A magnet may be (i) Natural (ii) Artificial

5. Natural magnet is oxide of iron. But due to irregular Shape, weak magnetism
and high brittleness, natural magnets find no useinithe laboratory.

6. The magnets made by artificial method§ are, called artificial magnets or man
made magnets. They may be of differen ty@e bar magnet, horse shoe
&a

magnet, Robinson's ball ended magnet; Ic needle, electromagnet etc.

7. The two points near the two ends of'a magnet where the attracting capacity
Is maximum are called magnemles. When a magnet is freely suspended, its
h

one pole always directs towar e'north. This pole is called north pole. The
other pole is called sauthip

8. The imaginary line joiming the two poles of a magnet is called magnetic axis
of the magnet.

9. Similar pelesyepel each other and dissimilar poles attract each other.

10. Whenma magnetic substance is placed rear a magnet, it gets magnetised
due to imduction.

Magietic Field : Region in space around a magnet where the magnet has its
magnetic effect is called magnetic field of the magnet.

Intensity of magnetic field or magnetic flux density : Magnetic flux density of a
point in a magnetic field is the force experienced by a north pole of unit strength
placed at that point. Its Sl unit is newton / ampere-meter or weber/meter2 or tesla

(M).
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Magnetic lines of force : The magnetic lines of force are imaginary curves
which represent a magnetic field graphically. The tangent drawn at any point on
the magnetic liens of force gives the direction of magnetic field at that point.

Properties of magnetic liens of force :

(i) Magnetic lines of force are closed curves. Outside the magnet they are from
north to south pole and inside the magnet they are from south to north polef

(ii) Two lines of force near intersect each other.
(iii) If the lines of force are crowded, the field is strong.
(iv) If the liens of force are parallel and equidistant, the field is tmiform.

Magnetic Substance : On the basis of magnetic behayiour, substances can be
divided into three categories.

(i) Diamagnetic substances : Diamagnetic sustanges are such substances
which when placed in-a magnetic field, acquire,feeble magnetism opposite to the
direction of magnetic field. -

Examples : Bismuth, Zinc, Copw Gold, Diamond, Water, Mercury,
Water etc.

which when placed in a‘magnetiésfi€ld acquire a feeble magnetism in the
direction of the field.

(i) Paramagnetic Su bstanies Pafamagnetic substances are such substances

Examples : Aluminum, Platinum, Manganese, Sodium, Oxygen etc.

(iif) Ferromagnetic Substance : Ferromagnetic substances are those
substance, which'When placed in a magnetic field, are strongly magnetised in the
direction ofifreld.

Examples : Iron, Cobalt, Nickel etc.

Domain : Atoms of ferromagnetic substance have a permanent dipole moment
l.e. they behave like a very small magnet. The atoms form a large no. of effective
regions called domain in which 1018 to 1021 atoms have their dipole moment
aligned in the same direction. The magnetism in ferromagnetic substance, when
placed in a magnetic field, is developed due to these domain by (i) the
displacements of boundaries of the domains (ii) the rotation of the domains.
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Curie Temperature : As temperature increases, the magnetic property of
ferromagnetic substance decreases and above a certain temperature the
substance changes into paramagnetic substance. This temperature is called
Curie temperature.

---> Permanent magnets are made of steel, cobalt steel, ticonal, alcomax and
alnico.

---> Electromagnets, cores of transformers, telephone diaphragms, arm 0
dynamos and motors are made of soft iron, mu-metal and stalloy.

pole is near the geographical north pole and whose north polefis n
geographical south pole. The magnetic field of earth of a place cribed in the

Terrestrial Magnetism: Our earth behaves as a powerful mag
e

terms of following three elements. .

(i) Declination : The acute angle between magneti @ and geographical

meridian at a place is called the angle of declinati t place.

(if) Dip or Inclination : Dip is the angle whijehnth sultant earth's magnetic field
at a place makes with the horizontal. At @ I equator, dip is 90° and 0°
respectively.

(iii) Horizontal component of e

as the component of earth's magnet
meridian.

Its valve is different at‘ iff aces, (approximately 0.4 gauss or 0.4 x 10-4

tesla).

gnetic field : At a place it is defined
ield along the horizontal in the magnetic

*
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Atomic & Nuclear Physics

Atomic Physics

1. Atom is the smallest part of matter which takes part in chemical reactions.
Atoms of the same element are similar in mass, size and characteristics. Atom
consists of three fundamental particles electron, proton and neutron. All the
protons and neutrons are present in the central core of atom called nucleus.
Electrons revolve around the nucleus.

2. Inan atom, electrons and protons are equal in number and haye equal and
opposite charge. Hence atom is neutral.

Note : Proton was discovered by Golastin and named by Rutherferd.

---> Till today, several subatomic particles have been disgbvéred. Some
important of them are as follows.

Cathode Rays : If the gas pressure in a discharge tube is 102 to 10-3 mm of Hg
and a potential difference of 104 volt is ap led etween the electrode, then a
beam of electrons emerges from the c his called cathode rays.

Hence cathode rays are beam of hlgh ectrons. Cathode is an electrode
with a negative charge.

Properties of cathode rays (
(i) Cathode rays are invisiblh ravel in straight line.

(if) These rays carry negative charge and travel from cathode to anode.

(iif) These rays emtekge perpendicular to the cathode surface and are not
affected by the pesition of anode.

(iv) Catlode rays travel with very high velocity (1 / 10th the velocity of light).
(v) These rays are deflected by electric and magnetic fields.

(vi) These rays can ionise gases.

(vii) These rays heat the material on which they fall.

(viii) They can produce chemical change and thus affect a photographic plate.
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(ix) These rays can penetrate through thin metal foils.

(x) The source of emf used in the production of cathode rays is induction coil.
(xi) When they strike a target of heavy metals such as tungsten, they produce x-
rays.(xii)The nature of cathode rays is independent of nature of cathode and the
gas in the discharge tube.

Positive or Canal rays :

If perforated cathode is used in a discharge tube, it is observed thaifa newtype
of rays are produced from anode moving towards the cathode and passed
through the holes of cathode. These rays are positively charged and,are called
positive rays or canal rays or anode rays. These rays were discovered by
Goldstein.

Properties of Canal rays :

(i) The positive rays consists of positively charged patrticles.

(if) These rays travel in straight line. -

(iii) These rays can exert pressws possess kinetic energy.

(iv) These rays are deflected (electric and magnetic fields.

(v) These rays are capable tf p

(vi) These rays can producetenisation in gases.

cing physical and chemical changes.

Radioactivity

1. Radioactiity‘isithe sending out of harmful radiation or particles, caused
when atomicwuclei breakup spontaneously.

2. (Radioactivity was discovered by Henry Becquerel, Madame Curie and Pierre
Gurieyforwnhich they jointly win Noble prize.

3. The nucleus having protons 83 or more are unstable. They emit a, 3 and ?
particles and become stable. The elements of such nucleus are called
radioactive elements and the phenomenon of emission of a, 3 and ? particles is
called radioactivity.

4. ? rays are emitted after the emission of a and 3 rays.
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5. Robert Pierre and his wife Madame Curie discovered a new radioactive
element radium.

6. The rays emitted by radioactivity were first recognised by Rutherford.

7. The end product of all natural radioactive element after emission of
radioactive rays is lead.

Properties of a, 3 and ? particles

1. With the emission an a-particle, atomic number is decreased by 2 andmass
member is decreased by 4.

2. With the emission of a (3-particle atomic number is increased by one and
mass number does not change.

3. The effect on the mass number and atomic numberWwith'the emission of a, R
and ? rays is decided by Group-displacement laws@r Soddy-Fajan Law.

4. Radioactivity is detected by G.M. Counters

5. The time in which half nuclei of th er@)s decayed is called half life of
the radioactive substance. \h

6. Cloud chamber : Cloud chambenis used to detect the presence and kinetic
energy of radioactive particIiSQt was discovered by C.R.T. Wilson.

7. Radioactive carbon-14l d to measure the age of fossils and plants.
(Carbon dating) In this method age is decided by measuring the ratio of 6C12
and 6C14.

Nuclear Fissian and“Fusion

Nuclear FISSion : The nuclear reaction in which a heavy nucleus splits into two
nuclei @f nearly equal mass is nuclear fission. The energy released in the nuclear
fissi@R, iS\called nuclear energy.

---> Nuclear fission was first demonstrated by Strassmann and O. Hahn. They
found that when U235 nucleus is excited by the capture of a neutron, it splits into
two nuclei Bal42 & K92.

Chain Reaction : When uranium atom is bombarded with slow neutrons, fission

takes place. With the fission of each uranium nucleus, on the average 3 neutrons
and large energy is released. These neutrons cause further fission. Clearly a
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chain of fission of uranium nucleus starts which continues till whole of uranium is
exhausted. This is called chain reaction.

Chain reaction is of the following two types (i) Uncontrolled chain reaction (ii)
Controlled chain reaction.

Uncontrolled Chain Reaction : In each fission reaction, three more neutrons
are produced. These three neutrons may cause the fission of three other U235
nuclei producing 9 neutrons and so on. As a result the number of neutron goes
on increasing till the whole of fissionable material is consumed. This chain
reaction is called uncontrolled or explosive chain reaction. This reaction proceeds
very quickly and a huge amount of energy is liberated in a short timée.

Atom bomb : Atom bomb is based on nuclear fission. U235 and PuZ39 are used
as fissionable material. This bomb was first used by USA againstJapan in
second world war (6th August, 1945 at Hiroshima & 9th August, 1945 at
Nagashaki).

Controlled Chain Reaction : A fission chain reaetion which proceeds slowly
without any explosion and in which the energy feleased can be controlled is
known as controlled reaction. Actually in this"Situation only one of the neutrons
produced in each fission Is able to cause further’iséion. The rate of reaction
remains constant.

Nuclear Reactor or Atomic Pile % uclear reactor is an arrangement in which
controlled nuclear fission reacCakes place.

----- > First nuclear reactoy v&s established in Chicago University under the
supervision of Prof. Fermi.

----- > There are several components of nuclear reactor which are as follows :

(i) Fissionabfesguel ©*U235 or U239 is used.

(i) ModeratomiModerator decreases the energy of neutrons so that they can be
further'useekfor fission reaction. Heavy water and graphite are used as
moderator.

(iif) Control rod : Rods of cadmium or boron are used to absorb the excess

neutrons produced in fission of uranium nucleus so that the chain reaction
continues to be controlled.
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(iv) Coolant : A large amount of heat is produced during fission. Coolant absorbs
that heat and prevents excessive rise in the temperature. The coolant may be
water, heavy water, or a gas like He or C02.

Uses of nuclear reactor
(i) To produce electrical energy from the energy released during fission.

(if) To produce different isotopes which can be used in medical, physicalf@and
agriculture science.

Fast Breeder Reactor : A nuclear reactor which can produce maoreimissile fuel
than it consumes is called a fast breeder reactor.

Nuclear Fusion : When two or more light nuclei combingd.together to form a
heavier nucleus, tremendous energy is released. This phepnomenon is called
nuclear fusion. A typical example of nuclear fission isgl H2 £ H3 2He4 + Onl +
17.6 Mev.

----- > The energy released by sun and othepstarsiis by nuclear fusion.
----- > For the nuclear fusion, a temper red order of 108 K is required.

Hydrogen bomb : Hydrogen bom made by American scientists in 1952.
This is based on nuclear fusios I#is“2000 times more powerful than atom bomb.

Mass Energy Relation®Inf9 instein established a relation between mass

and energy on the basig of sgha' | theory of relativity. According to this relation,

mass can be converted into @nergy and vice versa, according to the relation E =
me2 where c is the ¥%elocity'ef light and E is the energy equivalent of mass m.

----- > Albert Efngtein Was an American scientist. He was born in Germany. He
was given Nokel Prize of Physics in 1921.

----- > Sumlis eontinuously emitting energy. Earth is continuously receiving 4 x
1026youle of energy per second from sun. As a result mass of sun is decreasing
atiheyrate of approximately 4 x 109 kg per second. But mass of sun is so large
that It98 estimated that the sun will continuously supply energy for next 109
years.
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Electronics

Electronics : Electronics is the branch of physics and technology concerned with
the behaviour and movement of electrons.

Diode Valve : Designed by J. A. Fleming in 1904, diode valve consists of two
electrodes placed inside an evacuated glass envelope. One electrode is called
cathode which is made up of tungsten on which there is a thin layer of barium
oxide. When heated, cathode emits electrons. These electron flow towaids the
other electrode called anode or plate, which is at positive potential. Ass@ result an
electric current is established in the circuit.

---> The electrons emitted from the cathode are collected in the,evaluated space
around it. This collection of electrons is called space charge whichsis obviously
negative.

---> Diode valve acts a rectifier. Rectifier is a device' which*€onverts alternating
voltage (current) into direct voltage (current).

Triode Valve : Designed by Lee de Forestgn 190 7ptriode valve is a modified
form of usual diode. It consists of a usualtanodel* cathode pair and one more
electrode called control grid.

---> Triode valve can be used as_amplifier, oscillator, transmitter and detector.

Semi-conductor : Semi co d&‘are those materials whose electrical
conductivity, at room tempe e, lies in between that of insulator and
conductor. Germenium‘and‘Silicon are two important semiconductor. In a crystal
lattice of semi-conductor, Seme of the electrons become free from bond
formation. At thesit@s oft¢heSe electrons a deficiency of electron exists which
acts as a virtual pesitive charge. These virtual positive charges are called holes.
Semi-conductorstate used in electronics industry.

Semi-gonductors are of two types :

(i) IntrmSic Semi -Conductor : A semi conductor in an extremely pure form is
knoWwihas intrinsic semi conductor.

(if) Extrinsic Semi-Conductor : If a measured and small amount of chemical
impurity is added to intrinsic semi-conductor, it is called extrinsic semi-conductor
or doped semi conductor. As a result of doping, there is large increase in its
conductivity.
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---> Extrinsic semi conductor are of two types :

(a) N type semi conductor : An extrionic semi conductor in which electrons are-
majority charge carrier is called N type semi conductor. Such a semi conductor is
made by doping a pure semi conductor with pentavalent impurity like Arsenic,
Antimony & Phosphorus.

(b) P type semi conductor : An extrinsic semi conductor in which holes ar;
majority charge carrier is called a P type semi conductor. Such a semi to
is made by doping a pure semi conductor with trivalent impurity like Ga ,
Indium, Boron and Aluminium.

Doping : Adding of chemical impurity to a pure semi conductofis ¢ doping.
The amount and type of impurity is closely controlled.
Donor : Pentavalent impurities are called donor. @ ¢

Acceptor : Trivalent impurities are called accep

---> The electrical conductivity of a semi COG increases with the increase in

temperature. K
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S. No | Instrument Use

1. Altimeter Measures altitudes (used in aircraft)

2. Ammeter Measures strength of electric current

3. Anemometer Measures force and velocity of wind and directions

4. Audiometer Measures intensity of sound

5. Barograph Continuous recording of atmospheric gressure

6. Barometer Measures atmospheric pressure

7. Binoculars To view distant objects

8. Bolometer To measure heat radiation

9. Callipers Measure inner and outeg, diameters of bodies

10. Calorimeter Measures quantities of, heat

11 Cardiogram Traces movementsief the heart; recorded on a

) (ECG) Cardlograph
12, Cathetbrmeter Determin , measurement of levels, etc.,
ms‘ntlflﬁe rlments

13. Chronometer ine§longitude of a vessel at sea.

14. Colorimeter m:res intensity of colours

15 Commutator T nge/reverse the direction of electric current;

i used to convert AC into DC

16. Cryometer A type of thermometer used to ngeasure very low
temperatures, usually close to 0°C
A charged particle accelerator which can

17. Cyclotron , . _
accelerate charged patrticles to high energies

18. Dilatometer Measures changes in volume of substances

19. Bydnamo To convert mechanical energy into electrical
energy

20. Dynamometer Measures electrical power

21 Electronecephalo Re(_:ords and interprets the electrical waves of the
brain.

22. graph (EEC) (waves) recorded on electroence-phalograms

23 Electrometer Measyres very small but potential difference in
electric currents

24. Electroscope Detects presence of an electric charge
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o5 Electromicroscone To obtain a magnifying view of very small objects
) b Capable of magnifying up to 20,000 times

26. Endoscope To examine internal parts of the body

27. Fathometer Measures depth of the ocean

28. Fluxmeter Measures magnetic flux

29. Galvanometer Measures electric current

30. Hydrometer Measures the relative density of liquids

31. Hygrometer Measures level of humidity

32. Hydrophone Measures sound under water

33. Hygroscope Shows the changes in atmospherig humidity

34. Hypsometer To determine boiling point efdiquids
Graphically records physialggical movement, (e.g.,

35. Kymograph blood pressure / heartbeat)
Measures the relative'denstty of milk to determine

36. Lactometer ourity

37, MatRetef Determines thie speed of an aircraft in terms of the
speed of

38. Magnetometer Comp gnetic movements and fields

39. Manometer Measukes the pressure of gases

40. Micrometer nvekts sound waves into electrical vibrations

41. Microphone easures distances/angles

42. Microscope J o0 obtain a magnified view of small objects

43, Nephetomdter Measures the scattering of light by particles
suspended in a liquid

44, Ohmmeier To measure electrical resistance in ohms

45, ondemeter MeaSL_Jres fche freque_ncy of electromagnetic waves,
especially in the radio-frequency band

: To view objects above sea level (used in

46. Periscope :
submarines)

47 Photometer ﬁ:gohrppares the luminous intensity of the source of
Instrument that simultaneously records changes in

48. Polygraph physiological processes such as heartbeat, blood-
pressure and respiration; used as a lie detector
Determines the density and coefficient of

49. Pyknometer : e
expansion of liquids
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50. Pyrheliometer Measures components of solar radiation
51. Pyrometer Measures Very high temperature
50 Quadrant Measures altitudes and angles in navigation and
astronomy
To detect the direction and range of an
53. Radar approaching aeroplane by means of radiowave
(Radio, Angle, Detection and Range)
54, Radio micrometer | Measures heat radiation
55. Refractometer Measures refractive indices
56. Salinometer Determines salinity of solutions
Used by navigators to find the Iat@f a place by
measuring the elevation above the herizon of the
57. Sextant _
sun or another star; also 0 Mieasure the
height of very distant qbje
58. Spectroscope To observe or record
Spectroscope equippediwith calibrated scale to
59. Spectrometer measure the of spectral lines
(Measure of réfractive indices)
60. Spherometer Measures eurvature of spherical objects
61. Sphygmometer Measures d pressure
62. Stereoscope vie o-dimensional pictures
2
L 4
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Inventions
ﬁo Invention Inventor Country Year
1. Adding machine | Pascal France 1642
2. Aeroplane Wright brothers USA 1903
3. Balloon Jacques _and Joseph France 3
Montgolfier
4. Ball-point pen C. Biro Hungary 3
5. Barometer E. Torricelli Italy 4
6. Bicycle K. Macmilla Scogand 1839
7. Bicycle Tyre J.B. Dunlop Sco 1888
Calculating
8. machine Pascal @n‘e 1642
9. Centrigrade A. Celsius rance 1742
scale
10. Cinematograph | Thomas Alva Ediso USA 1891
11. Neon-lamp G. Claude France 1915
12. Nylon D r W.H. Carog USA 1937
13. PhESal i) W.H. England 1835
(paper)
14. Printing press J. nBerg Germany 1455
15. | Radar g Jpylorand L.C. USA 1922
16. Radium and Pierre Curie France 1898
17. Radio . Marconi England 1901
® Aherican Viscose Co. USA 1910
K.G. Gillette USA 1895
RagoReleCtric) | Col. J. Schick USA 1931
J. Harrison and A. Catlin Britain 1834
Samuel Colt USA 1835
: Charles Goodyear USA 1841
(vulcanized)
24. Rubber Charles Macintosh Scotland 1819
(waterproof)
25. Safety lamp Sir Humphrey Davy England 1816
26. Safety pin William Hurst USA 1849
27. Sewing machine | B. Thimmonnier France 1830
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28. Scooter G. Bradshaw England 1919
29. Ship (steam) J.C. Perier France 1775
30. Ship (turbine) Sir Charles Parsons Britain 1894
31. (Sr:]‘gggr?{)‘d Sir Issac Pitman Britain 1837
32. Spinning frame | Sir Richard Arkwight England 1769
33. Spinning jenny | James Hargreaves England 1

34. (Sptg?cr)rr\])engme Thomas Newcome Britain 7
35, (Sggﬁagﬁggr')”e James Watt Scotl 765
36. Steel production | Henry Bessemer Endland 1855
37. Stainless Steel | Harry Brearley Engla 1913
38. Tank Sir Ernest Swington @nd 1914
39. Telegraph code | Samuel F.B. Morse A 1837
40. Telephone Alexander Graham B USA 1876
41. Telescope Hans Lippershey Netherlands | 1608
42. Television John Logie B Scotland 1926
43. Terylene J. Whinfield England 1941
44, Thermometer ' Germany 1714
45. Tractor USA 1892
46. Transistor ockley USA & UK | 1949
47, Typewriter USA 1868
48. Valve of radio A. Fleming Britain 1904
49. Watch .L. Breguet France 1791
50. X-ray Ihelm Roentgen Germany 1895
51. Zip f r W.L. Judson USA 1891
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S. No | Discovery Scientist Year
1. Laws of motion Newton 1687
2. Law of electrostatic attraction Coulomb 1779
3. Atom John Dalton 18
4. Photography (On metal) J. Neepse 2
5. Law of Electric resistance G.S.0hm 1
6. Law of floatation Archemedes 27
7. Electromagnetic Induction Michael Faraday 1831
8. Photography (On paper) W.Fox Talbe ° 1835
9. Dynamite 1867
10. Periodic table 1888
11. X-Rays 1895
12. Radioactivity 1896
13. Electron . Thomson 1897
14. Radium Madam Curie 1898
15. Quantum theory Max Plank 1900
16. Wireless Telegra 6 Marconi 1901
17. Diode Bulb Sir J. S. Fleming 1904
18. Albert Einstein 1905
19. Albert Einstein 1905
20. Lee de Forest 1906
21. Structure Neil Bohr & Rutherford 1913
Rutherford 1919
aman Effect C.V. Raman 1928
24. Neutron James Chadwick 1932
25. Nuclear Reactor Anrico Fermi 1942
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S. No | Quantity SI Symbol
1. Length meter M
2. Mass kilogram Kg
3. Time second S
4. Work and Energy joule J
5. Electric current ampere A
6. Temperature kelvin
7. Intensity of flame candela
8. Angle radian
9. Solid angle steredian Sr
10. Force newton N
11. Area square meter @‘ \%
12. Volume Cubic meter m3
13. Speed meter per seco ms-1
14. Angle Velocity radian per sec rad s-1
15. Frequency Hertz Hz
16. Moment of inertia [ meter kgm?2
17. Momentum eter per second Kg ms-1
18. impulse Pa
19. Angular Momentum m square meter per second | Kgm2s-1
20. Pressure Pa
21. Power W
22. Surface tensio newton per meter Nm-1
2N Viscosity newton second per square m N.s.m-2
24. Therm watt per meter per degree celdus | Wm -1C1
25. joule per kilogram per Kelvin Jkg-1k-1
SI Symbol
ic charge coulomb C
otential Difference | volt V
- Electric Resistance Ohm
30. Electrical Capacity farad F
31. Magnetic Induction henry H
32. Magnetic Flux weber Wb
Luminous Flux or
33. , lumen Im
photometric power
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System
1 Inch 2.54 centimeter
1 grain 64.8 miligram
1 Feet 0.3 meter
1 dram 1.77 gm
1 Yard 0.91 meter
1 ounce 28.35 gm O
1 Mile 1.60 kilometer C’
1 pound 0.4537 kilogra
1 Fathom
1 dyne
1 Chain
1 poundal

1 Nautical mile

1 erg

1 Angstrom

10-10 meter

1 horse power

747 Watt

1 Square inch

1 fathom

6.45 sq. centimeter

6 feet

1 Square feet

1 mile

68 www.jkchrome.com

0.09 square meter

8 furlong
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