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ITNTET STUDY MATERIALS!

X -STD PHYSIC

LAWS OF MOTION AND GRAVITAT

Force is one which changes or tends to change the state of r dy,

!
!
!
!
!

. Force is a vector quantity. Its SI unit is Newton.

First law of motion - An object remains in the state of rest or of uni

The first law of motion is also known as the law of 1
iform motion by itself is called inerti
Inertia of body depends mainly upon its
. The momentum ‘p’ of an object is defined as the pr its mass ‘m’ and velocity ‘v’

That is p = mv.

Momentum has both direction and magnitude. It is a vector quantity. The SI unit of
momentum is kg ms-
. Second la w of m ange of momentum of an object is proportional to the

g straight line unless compelled to change that st

z apphed unbalanced force in ion of force.
0.
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object of .1 kg mass. | . 2
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. The forc ction between objects is called the gravitational force.
4. Mass 1s the amount of matter present in a body.
. Mass is a fundamental quantity. The unit of mass is kilogram.
. Mass remains the same. Mass is measured using physical balance.

7. Weight is a derived quantity. Weight is the gravitational pull acting on the body.
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Weight is measured in Newton. Weight varies from place to place
Weight is measured using spring balance
. Galileo was the first to make a systematic study of the motion of a body under the gravity

of the Earth.

. The velocity of a freely falling body under gravity increases at a constantdate.

. The acceleration produced in a body on account of the force of gravity 1
acceleration due to gravity. It is denoted by g.

. Cryogenics is the study of the production of very low temper

behavior of materials at those temperature.

applications.
. Liquid nitrogen is the most commonl
owest attainable temperature to
be reached.

. Liquid nitrogen and liqui m are held in special containers called Dewar flasks.

. The last military-used space station was Salyut 5, which was used by the Almaz program

of the Soviet Union in 1976 and 1977.

ELECTRICITY AND ENERGY
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%. Liquid helium is also commonly used and al
p
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Electricity is a controllable and convenient form of energy

. A switch makes a conducting link between the cell and the bulb.

The S.I unit of electric charge is coulomb. This is equivalent to the charge contained in nearl

6 X 1018 electrons.

. The electric current is expressed by a unit called ampere (A), named af
Scientist.
. Ammeter is used to measure current in a circuit.
. Electric potential difference between two points in an elec i i rent a

the work done to move a unit charge from one point to the other.

% A continuous and closed path of an electric current is called an electric circuit. g

Potential difference (V) = work done (W) / charge

5 The S.I Unit of potential difference is volt _1joule z
1 coulomb
: ¢

One volt is the potential difference b in a current carrying conductor when

1 joule of work is done to move a charge of 1 ¢ one point to the other.

. The potential difference is medsured by means of an in ment called voltmeter.

g;. The Schematic diagram, i ich different components of the circuit are represented by the
z symbols convenientlyaised, is called a circuit diagram.
?. Conventional sy

ed to represent an electric cell

4. Conventional symbol us esent a battery / a combination of cells

. Conventional symbol used to rep t plug key or switch (open)

=~

. Conventional symbol used to represent ammeter
3. Conventional symbol used to represent voltmeter
4. In 1827, a German Physicist George Simon Ohm found out the relationship between the

%
A
gl.
4
!

current flowing in a metallic wire and the potential difference across its terminals.
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. Ohm’s law states that at constant temperature the steady current (

.Ohm’s law, V« I, V=1IR, Ris a constant and is called its resistance. Its

. Resistors can be connected in series or in parallel.

. The total potential difference across the combination of resi

value V.

1.

. The heat produced in a resi

. The heat produced in a resist

. The fuse consists of a piece

. The com

%
V
s_
i
:
.
§:
.
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owing through a

conductor is directly proportional to the potential difference (V) between its ends. V I

!
!
(or) % = Constant. %
?

. If the potential difference across the two ends of a conductor is 1volt a e current throug

1t 1s lampere, then the resistance of the conductor is 1 ohm.

Battery is a source of electrical energy. Its potential.di e two terminals

sets the electrons in motion to flow the

. The heat produced in a resistor is di ional to the square of current for a given

resistance.

1s directly proportional to the resistance for a given current
is directly proportional to the time for which the current

flows through the r

. A common appli joules heating is the fuse used in electric circuits.

. Fuse hag high resistance and low melting point.

Ov can occur when the live wire and the neutral wire come onto direct contact.
s the current in the circuit abruptly increases. This is called short

cl

. The SI unit of electric power is watt (W). It is the power consumed by a device.

nit of electric energy is kilowatt hour (kWh) — ‘unit’

. When the current is passed through aqueous solutions of inorganic acids, bases and salts,

causes chemical decomposition of the solutions (electrolytes).

. The phenomenon of the conduction of electricity through electrolytes and chemical

decomposition is called electrolysis.
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electrochemical cells.
. Voltaic cell consists of two electrodes, one of copper and the other of zinc dipped in a solutio

of dilute sulphuric acid.

. A simple cell is a device which converts chemical energy into electrical e
. Primary cell is the cell from which the electric energy is derived by irr le chemical
reaction.
. The main primary cells are Daniel cell and Leclanche cell. T
. In Leclanche cell ammonium chloride solution is acting
. In Leclanche cell, carbon rod forms the positive pole and the zin

. The emf of freshly charged cell is 2.2V.

. Secondary cells are rechargeable.

. The chemical reactions that take place 1 ells are reversible.

. The process of reproducing active materials 1

. One of the most commonly used secondary cell is lea

anode and cathode are made of lead and lead dioxide

!
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ulator, the electrolyte is dilute sulphuric acid. z
9
!
!
?
!
!
!
!
4
!

tages like air pollution, acid rain and production of

. In 1939, an scientists Otto Hahn and Stresemann discovered nuclear fission.
. Nuclear fusion is a process in which two or more lighter nuclei combine to form a heavier

nucleus.

:
5’3?
:
’
%

¥6. The nuclear fusion reactions are known as thermo nuclear reactions.

27 The radiation exposure is measured by the unit called roentgen(R).
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One roentgen 1s defined as the quantity of radiation which produces pairs of
ion in 1 gram of air.
; Safe limit of receiving the radiation is about 250 milli roentgen per week.

Radioactive materials are kept in thick-walled lead container.

1. Lead aprons and lead gloves are used while working in hazardous area.
ZZ A small micro-film badge is always worn by the person and it is check iodically for
z the safety limit of radiation.

3. Nuclear devices can be operated using remote control syste
MAGNETIC EFFECT OF ELECTRIC CU
The region surrounding the magnet, in which the force of the ma

said to have a magnetic field.

The lines along which the iron fillings align th es represent magn lines of force.
Magnetic field is a quantity that has both 1 nd direction.

The magnitude of the magnetic field p
through the wire, increases.

The magnetic field produced bysthe given current in the ductor decreases as the

distance from it increases
. The magnetic field produced by a current- carrying straight wire depends inversely on the
ent- carrying conductor at a given point, depends

directly on the current passing t it.

1eld.

rrent and that of the magnetic field perpendicular to each other.

gr
5
-
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a rotating device that converts electrical energy in to mechanical energy

A device that reverses the direction of flow of current through a circuit is called a commutat

8

;
%
%
SO o
e
8
4

In electric motors, the split ring acts as a commutator.
4. The soft iron core, on which the coil is wound, plus the coils, is called an armature. Armaturg
z enhances the power of the motor.

. Faraday in1831 discovered that an electro motive force is produced in a circuit whenever
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the magnetic tflux linked with a coil changes
ZG The emf generated by the relative motion between the conductor and a magnetic field. is
called an induced emf and the phenomenon is known as electromagnetic induction.

?7 The induced emf will cause a current to flow through the conductor. Such a current is

known as induced current.

18 Faraday made an important breakthrough by discovering how a magn
generate electric currents.
29 The phenomenon of electromagnetic induction is employed t
use in homes and industry.
. In an electric generator, mechanical energy is used to rotate a co
field to produce electricity.

z! The laws of reflection of light - The angle of 1

and the incident ray, the normal to the mi point of incidence and the reflected
ray, all lie in the same plane.
. The curved surface of a shining spoon could as a curved mirror.
. The most commonly used typefof curved mirror is the rical mirror.

4. The reflecting surface of rical mirror may be curved inwards or outwards.

. A spherical mirror w ing surface is curved inwards is called a concave mirror.
. A spherical mirro surface is curved outwards is called a convex mirror.
7. The centre of the reflec f a spherical mirror is a point, called the pole. It is

represented by the letter P.

e is equal to the a of reflection, z
oint of the reflecting surface of a spherical mirror forms the centre of curvaturez
ere of which the reflecting surface of a spherical mirror forms a part,

ssing through the pole and the centre of curvature of a spherical mirror i

. The distance of the image from the position of the mirror gives the approximate focal lengt

of the mirror.

z is ¢ i curvature of the mirror. It is represented by the letter R. z
: . :

principal axis of the mirror (principal focus).
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. In a convex mirror, the reflected rays appear to come from a point on the principal axis.
(Principal focus).
. The principal focus is represented by the letter F.

. The distance between the pole and the principal focus of a spherical mirror is called the

focal length. It is represented by the letter f.

. The diameter of the reflecting surface of spherical mirror is called its
. Spherical mirrors of small apertures the radius of curvature is found to
the focal length. We put this as R = 2f.
. In a concave spherical mirror, a ray parallel to the princi 1 pass
through principal focus.
eflection, appear to

. In a convex spherical mirror, a ray parallel to thegprincipal axis, aft

diverge from the principal focus.

. A ray passing through the principal focusf a conc mirror or a ray directed towards the

!
!
!
!
?
!
!
!
!
!

emerge parallel to the principal axis.

e mirror or directed in the directiog

principal focus of a convex mirror, af
. A ray passing through the centre of curvatur

of the centre of curvature of nvex mirror, after re

n, is reflected back along the sa
path. g
. Concave mirrors are sed in torches, search-lights and vehicles head lights to gerz
. Concave mirrors are us ing mirrors to see a lager image of the face.

. The dentists use concave mirror e large images of the teeth of patients.

ve mirrors are used to concentrate sun light to produce heat in solar furnaces.

, the distance of the object from its pole is called the object distance (u)
age from the pole of the mirror is called the image distance (v).
. The dis rincipal focus from the pole is called the focal length (f).

!
!
!
!
!
mula is expressed as vl+ % =1 z
:
1
14
!

. The mirror ;

. It appears that when traveling obliquely from one medium to another, the direction of

propagation of light in the second medium changes. This phenomenon is known as refractio

of light.

S T T o R R T N O O S U Yo U N &
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medium to another.

raction of light is due to change in the speed of light as it enters from one transparent
The incident ray, the refracted ray and the normal to the interface of two transparent medi

e Ta

at the point of incidence, all lie in the same plane.

%5222222222222222?
*
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4. The ratio of sine of angle of incidence to the sine of angle of refraction is a'constant, for the

light of a given colour and for the given pair of media. This law is also as Snell’s law

refraction.
5. If 1 1s the angle of incidence and r is the angle of refraction,

6. This constant value is called the refractive index of the secon to the
first.
7. Light travels the fastest in vacuum with the hi t speed of 3 x 108

g A transparent material bound by two surfaces, of which one or both su#faces are spherical,
forms a lens.
. A lens may have two spherical surfaées, s. Such a lens is called a double
convex lens. It is simply called a convex lens.
5 Convex lens converges lightdrays. Hence it is called converging lens.

A double concave lens is bounded by two spherical surfaces, curved inwards.

!
!
!
!
!
!
!
!
!
2. Double concave len 1 1 1 . z
%. An imagi I ' 1 . . g
e ’

' z
| -1
§. Lenses whose aperture is much less than its radius of curvature are called thin lenses with z
!

?

4

!

small aperture
. Parallel rays falling on a convex lens, get refracted and converge to a point on the principal

axis. This point is called the principal focus of the convex lens.
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. Parallel rays falling on a concave lens, get refracted and diverge from a point on the princip
axis. This point is called the principal focus of the concave lens.
. The distance of the principal focus from the optical centre of a lens is called its focallength (

. The SI unit of power of a lens is ‘dioptre’. It is denoted by the letter D.

. 1 dioptre is the power of a lens whose focal length is 1 meter.

. The power of a convex lens is positive and that of a concave lens is ne
. The band of the coloured component of a light beam is called its spectru
. The hotter air is lighter (less dense) than the cooler air.
. The hotter air has a refractive index slightly less than t

. In human eve, the lens system forms an image on a light sensiti the retina.

. Most of the refraction for the light ra ' occurs at the outer surface of the
cornea.

. Iris is seen behind the corne

. Myopia can be corrected by using a concave lens of suitable power.

. A person with hypermetropia can see distant objects clearly but cannot see nearby objects

mké !8 = é@§!@gi *'*gg!’—‘gémﬂé!mkd E
2 2 E
. 59
L . CDU
. & @
. . o ®
- g 7
) _ 22
. e W
n 4
» o
go
-
=)
= ow
5 5
SR
o+ =
o @
g
[¢)]
o
=
z &
= o
S
5 5
o
=g
Hj
o B
o ®
= O
g"h
g
© &
o
= &
o ©
® F
P~
c
=3
b
w
(@]
=

distinctly.

. The normal near point is 25 cm.
www.Padasalai.Net - Page No - 10

1R 0 2 2 4 4 2 4 2

)
Y
!
!
?
!
!
!
!
?
!
!
!
?
!
!
?
!
!
!
!
4
!



0 0 0 0 0

om a close by object are focused at a point behind the
retina. z

. Hypermetripia arises if the focal length of the eye lens is too long or the eyeball has become

too small
z& Hypermetripia can be corrected by using a convex lens of appropriate po

=

. The power of accommodation of the eye usually decreases with agein

—

. Because of aging people find it difficult to see nearby objects comfortab

This defect is called Presbyopia.

DO

. Presbyopia arises due to the gradual weakening of the ci

flexibility of the eye lens.

w

. For a person suffering from both myopia and hy;

=~

. A common type of by-focal lenses consists of

Ot

. In a bifocal lens, the upper portion consi

o)

. H.S.T — Hubble space telescope.

3

. Hubble telescope is a space telescope that w

April 1990.
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of NASA’s great obser

1. Hubble is the only telescope eve igned to be serviced in space by astronauts.

!
?
!
!
!
!
?
!
!
!
?
!

2. The design with two hyperbolic mirrors is known for good imaging performance overg

w

ission in 1993, the telescope was restored to its intended quality.

leted in 2009. The telescope is now expected to function until at least

light years away.

7. Many Hubble observations accurately measure the rate at which the universe is expanding®

AR A na do te S s e te Tl o s 2 e 28 ¥
=N
3
8

8. It constrains the value of Hubble’s constant and estimates the age of the Universe.

6. Hubble Deep field and Hubble ultra Deep field images reveals that galaxies are billions of %
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QEubbl s images ?pln lntlz ing the (gnm fz z on of a
once e

with Jupiter, an event believed to occur on ery few centuri

0. Hubble’s observations found that black holes common to the centers of all galaxies
1. The astronomers used the telescope to observe distant supernovae.
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