(Minimum study material for very slow learn

12 TH STD PHYSICS

LAWS

State law of conservation of electric charge.

*  The total electric charge in the universe is
constant and charge can neither be created
nor be destroyed.

* In any physical process, the net change in
charge will always be zero.

State Coulomb’s law.

Coulomb’s law states that the electrostatic
force is directly proportional to the product of
the magnitude of the two point charges and
inversely proportional to the square of the
distance between the two point charges.

State Gauss’s law

Gauss’s law states that if a charge Q is
enclosed by an arbitrary closed surface, then the
total electric flux ¢ through the closed surface

encl
is g = ‘.
State n’llCI‘OSCOplC form of Ohm’s law.
. ] =oE
e Jisthe current density
o conductivity of the conductor
e E is the electric field in the conductor

State macroscopic form of Ohm’s law.

e V=IR

e Vs the potential difference across the ends
of the conductor

o I is the -current
conductor.

passing through the

evygs/w Padasal%}i%gn rule.

10.

11.

Kirchoff’s first rule or current

It states that the algebraic sum of the
currents at any junction of a circuit is zero.

Kirchoff’s second rule or voltage rule or loop
rule:

The algebraic sum of the products of
resistance and current in each part of any closed
circuit is equal to the algebraic sum of the emf’s
in that closed circuit.

State the principle of potentiometer.

e The emf of the cell is directly proportional
to the balancing length.

o ful

State Joule’s law of heating.
Joule’s law heating states that the heat

developed in an electrical circuit due to the flow
of electric current varies directly as

e the square of the current

e the resistance of the circuit

e the time of flow

State Coulomb’s inverse

magnetism.

e The force of attraction or repulsion between
two magnetic poles is

e directly proportional to the product of their
pole strengths and

e inversely proportional to the square of the
distance between them.

= Adm 29mp A
F o Imains g

square law in

State Biot — Savart law

o dB c>cIdl s;nH
r
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12

13.

14.

16.

17.

Statge Ampere’s circuital law.
The line integral of magnetic field over a
closed loop is u, times net current enclosed
by the loop.

o 9SBdl

/-lo enclosed

State Maxwell’s right hand cork screw rule.

The law states that if we rotate a right —
handed screw using a screw driver, then the
direction of current is same as the direction in
which screw advances and the direction of
rotation of the screw gives the direction of the
magnetic field.

State right hand thumb rule.

If we hold the current carrying conductor in
our right hand such that the thumb points in the
direction of current flow, then the fingers
encircling the wire points in the direction of the
magnetic field lines produced.

. State Fleming’s left hand rule.

Stretch forefinger, the middle finger and the
thumb of the left hand such that they are in
mutually perpendicular directions, If
¢ index finger points the direction of magnetic

field,

o the middle finger points in the direction of
the electric current, then

e thumb will point in the direction of the force
experienced by the conductor.

State tangent’s law

When a magnetic needle or magnet is freely
suspended in two mutually perpendicular
uniform magnetic fields, it will come to rest in
the direction of the resultant of the two fields.

State Faraday’s first law of electromagnetic
inductioin.

Whenever magnetic flux linked with a
closed circuit changes, an emf is induced in the
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18.

19.

20.

2.

3.

State Faraday’s second law of electromagnetic
induction.

The magnitude of induced emf in a closed
circuit is equal to the time rate of change of
magnetic flux linked with the circuit.

WWW.

State Lenz’s law.

The law states that the ddcirection of the
induced current is such that it always opposes
the cause responsible for its production.

State Flemming’s right hand rule.

The thumb, index finger and middle finger
of right hand are stretched out in mutually
perpendicular directions. If the index finger
points the direction of the magnetic field and the
thumb indicates the direction of the motion of
the conductor, then the middle finger will
indicate the direction of the induced current.

DEFINE
Define relative permittivity.
Relative permittivity is defined as the ratio
of permittivity of the medium to the permittivity
of free space.

Define Electric field.

e Electric field at a point P at a distance r from
the point charge q is the force experienced
by a unit charge.

¢ E= 411150 f_z,\

e Itsunitis N C*

Define Electric dipole.

e Two equal and opposite charges separated
by a small distance constitute an electric
dipole.

e Examples: CO, H,0, NH3, HCI

Pada%‘alaPl )
[ ]

wg{e electric dipole moment
For a collection of n point charges, the
electric dipole moment is defined as

I_)): tii

n
i=1

e |tsunitis Cm

Define electric potential difference.

The electric potential difference is defined
as the work done by an external force to bring
unit positive charge form one point to another
point.

Define electrostatic potential.

The electric potential at a point P is equal to
the work done by an external force to bring a
unit positive charge with constant velocity from
infinity to the point P in the region of the

external electric field E.

Define electrostatic potential energy.

The electrostatic potential energy is defined
as the work done to bring a test charge from one
point to another point in an electrostatic field.

Define electric flux.

e The number of electric field lines crossing a
given area kept normal to the electric field
lines is called electric flux.

e Itisa scalar quantity.

e ltsunitisNm®C™*

Define electrostatic energy density.
The energy stored per unit volume of space
is defined as energy density.

11.

12.

13.

14.

15.

WWW.TTb Tnpsc.coln(% Define capacitance. Give its unit.

» The capacitance C of a capacitor is defined
as the ratio of the magnitude of charge on
either of the conductor plates to the potential
difference existing between the conductors.

> ¢ =4
%4

» Its Sl unit is coulomb per volt or farad (F)

Define drift velocity.
Drift velocity is defined as the velocity with

which free electrons get drifted towards the
positive terminal, when an electric field is

applied. Its unit is

Define mobility.
Mobility is defined as the drift velocity

acquired per unit electric field. Its unit is
m* V*'st

Define current density.

e The current density is defined as the current
per unit area of cross section of the
conductor.

e [tisa vector quantity.

o ltsunitis

Define resistance of a conductor.
Resistance of a conductor is defined as the

ratio of potential difference across the conductor
to the current flowing through it. Its unit is fohm|

Define electrical resistivity.
The electrical resistivity of a material is

defined as the resistance offered to current flow
by a conductor of unit length having unit area of
crol% section. Its unit is Q m.
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16.

17.

18.

19.

20.

21.

Define temperature coefficient of resistance.
The temperature coefficient of resistanct ¢

defined as the ratio of increase in resistivity per
degree rise in temperature to its resistivity at T,.

Its unit is [per °C].

Define magnetic flux.

e The number of magnetic field lines crossing
a given area is defined as magnetic flux @

e Itisa scalar quantity.

o Its Sl unit is Wh.

Define magnetic dipole moment.

e The magnetic dipole moment is defined as
the product of its pole strength and magnetic
length.

e Itisa vector quantity.

Pm = qm 21
Its unit is A m?

Define magnetic flux density.

e The magnetic flux density is defined as the
number of magnetic field lines crossing unit
area kept normal to the direction of line of
force.

e Its unitis Wb m™ or tesla.

Define magnetic field.
e The magnetic field B at appoint is defined as
a force experienced by the bar magnet of

unit pole strength.

e« B=L
am

e ItsunitisN Atm?

Define magnetizing field.

e The magnetic field which
magnetize a material s
magnetizing field.

e ltsunitisAm?

is used to
called as

23.

24,

25.

26.

217.

28.

ratio between absolute permeability of the
medium to the permeability of free space.

Define intensity of magnetization.

e The net magnetic moment per unit volume
of the material is known as intensity of
magnetization.

e Itisa vector quantity.

e ltsunitisAm®

Define magnetic susceptibility.
e It is defined as the ratio of the intensity of
magnetization M induced in the material due
to the magnetizing field H.
M

[ ] szg

Define Curie temperature or State Curie - Weiss

law

e The temperatue at which the ferromagnetic
material becomes paramagnetic material is

known as Curie temperature.

R T_CTC ---- This Curie — Weiss law.

Define one tesla

e The strength of the magnetic field is one
tesla if unit charge moving in it with unit
velocity experiences unit force.

e 1T=1NA'"m?!

Define remanence or retentivity.

It is defined as the ability of the materials to
retain the magnetism in them even magnetizing
field vanishes.

Define one ampere.
One ampere is defined as that current when
it is passed through each of the two infinitely

22. Defing relative permeability.
W.Padasalalﬁ\fﬁaﬁe relative permeability is dwml{%”psc-com

29.

30.
31.

32.
33.

34.

35.

36.

kindly send me youloRgy mRral\ebrstraightr 6angHAArs pkerisahi het@gmail

distance of one meter apart in vacuum causes
each conductor to experience a force of 2 x 107
N m™ of the conductor.

Define figure of merit of a galvanometer.

It is defined as the current which produces a
deflection of one scale division in the
galvanometer.

Define current sensitivity of galvanometer.
It is defined as the deflection produced per
unit current flowing through it.

Define voltage sensitivity of a galvanometer.
It is defined as the deflection produced per unti
voltage applied across it.

Define inductance of a coil.

Inductance of a coil is defined as the
opposing emf induced in the coil when the rate
of chage of current through the coil is 1 A s™

Define one henry based on self induction.

The inductance of the coil is one henry if a
current changing at the rate of 1 A s™induces an
opposing emf of 1 V in it.

Define efficiency of a transformer.

The efficiency of a transformer is defined as
the ratio of the useful output power to the input
power.

Define average value of alternating current.

The average value o f alternating current is
defined as the average of all values of current
over a positive half — cycle or negative half
cycle.

Define RMS value of alternating current.
The RMS value of an alternating current is
defined as the square root of the mean of the

$i&kes of all currents over one cycle.
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37.

38.

39.

40.

41.

42.

Define electrical resonance.

When the frequency of the appWé’(\fW
alternating source is equal to the natural
frequency of the RLC circuit, the current in the
circuit reaches its maximum value. Then the
circuit is said to be in electrical resonance.

Define resonant frequency.
The frequency at which resonance takes
place is called resonant frequency.

Define quality factor or Q — factor.
It is defined as the ratio of voltage across L
or C to the applied voltage.

Define power in AC circuit.
Power of a circuit is defined as the rate of
consumption of electric energy in that circuit.

Give any one definition of power factor.
Power factor = cosine of the anlge of lead or lag.

Define intensity of electromagnetic waves.

The energy crossing per unit area per unit
time and perpendicular to the direction of
propagation of electromagnetic wave is called
the intensity of electromagnetic waves.

What is and What are?
What is equipotential surface?

An equipotential surface is a surface on
which all the points are at the same potential.

What is dielectric or an insulator?

e Addielectric is a non-conducting material has
no free electrons.

e The electrons in a dielectric are bound
within the atoms.

e Examples: Ebonite, Glass, and Mica

Padasalal R?t

is Polarisation?

e Polarisation P is defined as the total dipole
moment per unit volume of the dielectric.

b 1_5 = XeEext

What is electrostatic induction?
Charging a material without actual contact is
called electrostatic induction.

What are non-polar molecules?

¢ In polar molecules, the centers of positive
and negative charges coincide.

e EX:H, O, CO,

What are polar molecules?

e In polar molecules, the centers of the
positive and negative charges are separated
even in the absence of external electric field.

e Ex: H,0, N,O, HCI

What is dielectric breakdown?

o When the external electric field applied to a
dielectric is very large, it tears the atoms
apart so that the bound charges become free
charges.

e Then the dielectric starts to conduct
electricity.

e This s called dielectric breakdown.

What is dielectric strength?

The maximum electric field the dielectric
can withstand before it breakdowns is called
dielectric strength.

www.Trb Tnpsc. cogm

10.

11.

12.

13.

14.

What is action at points or corona discharge?

The leakage of electric charges from the
sharp points of the charged conductor is called
as action at points or corona discharge.

What is superconductivity?

The ability of certain metals, their
compounds and alloys to conduct electricity
with zero resistance at very low temperature
is called superconductivity.

What is internal resistance of a cell?

During the process of flow current inside the
cell, a resistance offered to current flow by the
electrolyte of the cell is known as the internal
resistance of the cell.

Why current is a scalar?

e The electric current does not obey the laws
of vector addition.

e Also, I = TK =]JAcos®©

e Hence, current is a scalar.

What are ohmic and non ohmic conductors?

e The devices which obey the Ohm’s law are
called ohmic conductors.

e Example: Copper wire, Metals

e The devices which do not obey the Ohm’s
law are called non — ohmic conductors.

e Example: Diodes, Filament lamp,
Semiconductor.

Derive expression for power P = V1 in electrical
circuit.
d
e P= E - (V.dQ)
[ ] P = VE

e P=vI (z1=%

dt
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15.

16.

17.

18.

19.

20.

21.

Write down the various forms of expression for
power in electrical circuit. Www
o P=VI

e P=FR

e P=V’R

What is thermoelectric effect?
Conversion of temperature differences into

electrical voltage and vice versa is known as
thermoelectric effect.

What is Seebeck effect?
Seebeck discovered that in a closed circuit

consisting of two dissimilar metals, when the
junctions are  maintained at  different
temperatures an emf is developed.

What is Peltier effect?
When an electric current is passed through a

circuit of a thermocouple, heat is evolved at one
junction and absorbed at other junction. This is
Peltier effect.

What is Thomson effect?
If two points in a conductor are at different

temperatures, the density of electrons at these
points will differ and as result the potential
difference is created between these points.
Thomson effect is also reversible.

What is magnetic declination?

The angle between magnetic meridian at a
point and geographical meridian is called the
magnetic declination (D).

What is dip or magnetic inclination?
The angle subtended by the Earth’s total
magnetic field with the horizontal direction in

.Padasalqtﬁh.i“%qﬁgnem meridian is called deV\?vrvvr\T/].aPPBufnpsc.com

22.

23.

24,

25.

26.

27.

28.

on ().

What is magnetic permeability?

The magnetic permeability is the measure of
ability of the material to allow the passage of
magnetic field lines through it.

What is coercivity?

The magnitude of the reverse magnetizing
field for which the residual magnetism of the
material vanishes is called its coercivity.

What is hysteresis?

The phenomenon of lagging of magnetic
induction behind the magnetizing field is called
hysteresis.

What are the limitations of cyclotron?

e The speed of the ion is limited.

e Electron cannot be accelerated

e Uncharged particles cannot be accelerated.

What is electromagnetic induction?

e Wheneve the magnetic flux linked with a
closed coil changes, an emf is induced and
hence an electric current flows in the circuit.

e This current is called an induced current and
the emf giving rise to such current is called
and induced emf.

e This  phenomenon s
electromagnetic induction.

known as

What are eddy currents or Focault currents?

The induced currents flow in concentric
circular paths are called as eddy currents or
Focault currents.

What for an inductor used?

29.

30.

31.

32.

33.

Inductor is a device used to store energy in a
magnetic field when an electric current flows
through it.

What is mutual induction?

The phenomenon that when an electric
current passing through a coil changes with
time, an emf is induced in the neighbouring coil
is called a mutual induction.

What are the methods of producing induced
emf?
The induced emf can be produced by
e Changing the magnetic field
e Changing the area A of the coil
e Changing the relative orientation of the coil
with magnetic field.

What are step up and step down transformers?

STEP UP | STEP DOWN
TRANSFORMER TRANSFORMER

If the transformer | If the transformer
converts an alternating | converts an alternating
current  with  low | current  with  high
voltage into an | voltage into an
alternating current | alternating current
with high voltage, it is | with low voltage, it is
called step-up | called step-up
transformer. transformer.

What is phasor?

A sinusoidal alternating voltage can be
represented by a vector which rotates about the
origin in anti-clockwise direction at a constant
angular velocity. Such a rotating vector is called
a phasor.

What is meant by wattles current?

The current in an AC circuits is said to be
wattles current if the power consumed by it is
zero.

kindly send me your key Answers to our email id - padasalai.net@gmail.com

P.ILAIYARAJA M.Sc.,B.Ed.,M.Phil,PGDCA., PG ASST IN PHYSICS, GHSS, PAPPANADU, THANJAVUR DT.

Page 5



https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

34.

35.

36.

37.

38.

39.

What are LC oscillations?

Whenever energy is given to a LC cir
the electrical oscillations of definite frequency
are generated. These oscillations are called LC
oscillations.

What is displacement current?

Displacement current can be defined as the
current which comes into play in the region in
which the electric field and the electric flux are
changing with time.

What are electromagnetic waves?

An electromagnetic wave is radiated by an
accelerated charge which propagates through
space as coupled electric and magnetic fields,
oscillating perpendicular to each other and to the
direction of propagation of the wave

What is radiation pressure?

The force exerted by an electromagnetic
wave on unit area of a surface is called radiation
pressure.

What is poiting vector?

The rate of flow of energy crossing a unit
area is known as pointing vector for
electromagnetic waves.

What are Fruanhofer lines?

The spectrum obtained from the Sun is
examined, it consists of large number of dark
lines. These dark lines in the solar spectrum are
known as Fraunhofer lines.

THREE MARKS

Differentiate uniform and non-uniform electric
fields.

| a(%c}\r]aare gravitational force and CQ'SHHA%%%

Ww.Padas’a

Gravitational force Coulomb force

It can be attractive or

It is always attractive | repulsive, depending
between two masses. upon the nature of
charges

G = 6.626 x 1071 N m?kg— k =9x10° Nm?C™?

It depends on nature
of the medium in
which the two charges
are kept at rest.

It is independent of the
medium

If the charges are in
motion, yet another force
(Lorentz force) comes into
play in addition to coulomb
force.

It is same whether two
point masses are at rest
or in motion

Uniform electric field Non-uniform electric
field

Uniform electric field | Non-uniform electric

will have the same | field will have

direction and constant | different directions or

magnitude at all points | different magnitudes

in space. or both at different
points in spakdndly sen

What are the properties of electric field lines?

e They start form a positive charge and end at
negative charge or at infinity.

e For a positive point charge, the electric field
lines pint radially outward

¢ For a negative point charge, the electric field
lines point radially inward.

e The electric field vector at a point in space is
tangential to the electric field line at that
point.

e The electric field lines are denser in a region
where the electric field has large magnitude
and less dense in a region where the electric
field is of smaller magnitude.

e No twos electric field lines intersect each
other.

e The number of electric field lines that
emanate from the positive charge or end at a
negative charge is directly proportional to
the magnitude of the charges.

4,
psc.com

Derive an expression for the torque experienced
by a dipole due to a uniform electric field.

« 7=[04 x (—qE)] + [0B x ()]

* T =2qaFE sin0

* T =pEsing

* T=p X E

*  If & = 90° then torque is maximum.

* |f @ = 0° then torque is minimum.

What are the properties of equipotential surface?
e The work done to move a charge g between
any two points Aand B, W = q(Vz — V)

e If the points A and B lie on the same
equipotential surface, work done is zero
because V; =V

e The electric field is
equipotential surface.

normal to an

Discuss the various properties of conductors in

electrostatic equilibrium.

e The electric field is zero everywhere inside
the conductor. This is true regardless of
whether the conductor is solid or hollow.

e There is no net charge inside the conductors.
The charges must reside only on the surface
of the conductors.

e The electric field outside the conductor is
perpendicular to the surface of the conductor

and has a magnitude of gi
0
e The electrostatic potential has the same

value on the surface and inside of the
conductor.

d me your key Answers to our email id - padasalai.net@gmail.com

P.ILAIYARAJA M.Sc.,B.Ed.,M.Phil,PGDCA., PG ASST IN PHYSICS, GHSS, PAPPANADU, THANJAVUR DT.

Page 6


https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

7. What are the applications of capacitor?

Capacitors are used as flash capacitors in
digital camera to release the energy as
flash.

Capacitors are used in heart defibrillator
device to give a sudden surge of a large
amount electrical energy to the patient’s
chest to retrieve the normal heart function.
Capacitors are used in the ignition system
of automobile engines to eliminate
sparking.

Capacitors are used to reduce power
fluctuations in power supplies and to
increase  the efficiency of  power
transmission.

8. What are the applications of Seebeck effect?

*

Seebeck effect is used in thermoelectric
generators.

Thers thermoelectric generators are used in
power plants to convert waste heat into
electricity.

This effect is utilized in automobiles as
automotive thermoelectric generators.
Seebeck effect is used in thermocouples and
thermopiles to measure the temperature
difference between the two objects.

9. What are the properties of magnet?

%

A freely suspended bar magnet will always
point along the north — south direction.

A magnet attracts another magnet or
magnetic substances towards itself.

The attractive force is maximum near the
end of the bar magnet.

When a bar magnet is dipped into iron
filling, they cling to the ends of the magnet.

10.

WWW.PadasaIaTi.N

When a magnet is broken intoﬁ‘r};\iﬁ\(}\?s”eﬁclil
po

piece behaves like a magnet wi és at its
ends.

Two poles of a magnet have pole strength
equal to one another.

The length of the bar magnet is called
geometrical length

The length between two poles in a bar
magnet is called magnetic length.

Magnetic length is always slightly smaller
than geometrical length.

The ratio of magnetic
geometrical length is 5/6.

length and

What are the properties of magnetic field lines?

1. Magnetic field lines are continuous closed
curves.

2. The direction of magnetic field lines is from
North pole to South pole outside the magnet
and South pole to North pole inside the
magnet.

3. The direction of magnetic field at any point
on the curve is known by drawing tangent to
the magnetic line of force at the point.

4. Magnetic field lines never intersect each
other.

5. The magnetic field is strong where magnetic
field lines crowd and weak where magnetic
field lines thin out.

. Differentiate  Uniform and  Non-uniform
magnetic fields.

Uniform Magnetic | Non  — Uniform

field magnetic field

Magnetic field is said
to be uniform if it has
same magnitude and
direction at all the
points in a given
region.

Magnetic field is said
to be non — uniform if
the  magnitude or
direction or both varies
at all points

12. Obtain an expression for torque acting on a bar
magnet when it is placed in a uniform magnetic
field.

npsc.com

13.

?:[O—N)XF)N]‘F [WXF)S]

T= [W X (qmﬁ)] + [W X (—qmﬁ)]
T=2lqg,Bsind

T (" Pm = 21X qp)

T

What are the special features of magnetic
Lorentz force?

E, = q(v X §)

ﬁm is directly proportional to the magnetic
field B

F,, is directly proportional to the velocity
F,, is directly proportional to sine of the
angle between the velocity and magnetic
field

F,, is directly proportional to the magnitude
of the charge g

The direction of ﬁm is always perpendicular
tovand B

The direction of force on negative charge is

opposite to the direction of force on positive
charge.

If velocity ¥ of the charge q is along B, then

F,, is zero.
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14. Compare the properties of Dia, Para and Ferrg mag ic mat riaIR]et

.Padasalai

Magnetic Dia magnetic | Para magnetic | Ferro  magnetic
properties materials materials materials
Magnetic negative positive and small | positive and
susceptibility large
Relative slightly less than | greater than unity | large
permeability unity
When placed in a | magnetic  field | magnetic ~ field | magnetic  field
magnetic field lines are repelled | lines are attracted | lines are strongly

by these materials | into these | attracted into

materials these materials

Temperature

susceptibility is
independent  of
temperature

susceptibility is
inversely
proportional  to
temperature.

susceptibility is
inversely
proportional  to
temperature.

15. Differentiate between soft and hard ferro magnetic materials

Properties Soft ferromagnetic | Hard ferromagnetic
materials materials

When external field is | Magnetisation Magnetisation persists

removed disappears

Avrea of the loop Small Large

Retentivity Low High

Coercivity Low High

Susceptibility High Low

Permeability High Low

Hysteresis loss Less More

Uses Solenoid core, | Permanent magnets
transformer core,
electromagnets

Examples Soft iron, Mumetal, | Steel, Alnico,
Stalloy Lodestone

16.

17.

What are th aEleLc' ations of hysteresis loop?
WWWﬁ—I’ npsc.comy P

Permanent magnets:

e The materials with high retentivity, high coercivity and high permeability
are suitable for making permanent magnets.

e Example: Steel and Alnico

Electromagnets:

e The materials with high initial permeability, low retentivity, low coercivity
and thin hysteresis loop with smaller area are preferred to make
electromagnets.

o Examples: Soft iron and Mumetal ( Nickel Iron alloy)

Core of the transformer:

e The materials with high initial permeability, large magnetic induction and
thin hysteresis loop with smaller area are needed to design transformer
cores.

o Examples: soft iron

Differentiate between Coulomb’s law and Biot — Savart law.

Coulomb’s law Biot — Savart law

Produced by a scalar source Produced by a vectos source

Produced by an electric charge g Produced by a current element 1dl

It is directed perpendicular to the
position vector 7 and the current

element Id[

It is directed along the position vector
joining the source and the point at
which the field is calculated

Depends on the angle between the
position vector 7 and the current

element Id[

Does not depend on angle
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18. Obtain an expression for motional emf from
Lorentz force.

WWW

Fp = —e(Vx §)

Fg = —eE
Fg = Fg
evB =eE
E=vVvB
V=El
V =Blv
e =Blv

19. What are the advantages of stationary armature-
rotating field alternator?

>

>

>
>

The cuurent is drawn directly from fixed
terminals on the stator without the use of brush
contacts.

The insulation of stationary armature winding
is easier.

The number of sliding contacts is reduced.
Armature windings can be constructed more
rigidly to prevent deformation due to any
mechanical stress.

20. What are the advantages of three phase alternator?

For a given dimension of the generator, three-
phase machine produces higher power output
than a single-phase machine.

For the same capacity, three-phase alternator is
smaller in size when compared to single phase
alternator.

Three phase transmission system is cheaper.

A relatively thinner wire is sufficient for
transmission of three phase power.

.Pad%ils'a a?.\ﬁl&'" you induce an emf by ChWﬁ%afeﬁpsc.cor%%

22.

enclosed by the coil?

>

>

>

>

>

d(DB = B dA ,

X X_LX D X X A
d®y = B lvdt

X X X | x x l
L — gy Ve
dt

X X X | x ¥ |

do

e=—" Ce—vdt—B

X X X X X
e=Blv

What are the advantages and disadvantages of AC
over DC?
Advantages:

*

The generation of AC is cheaper than that of
DC.

When AC is supplied at higher voltages, the
transmission losses are small compared to DC
transmission.

AC can easily be converted into DC with the
help of rectifiers.

Disadvantages:

>

>

Alternating voltages cannot be used for certain
applications e.g. charging of batteries,
electroplating, and electric traction.

At higher voltages, it is more dangerous to
work with AC than DC.

24.

25.

Write down Maxwell equations in integral form.

1.

2.

3.

4.

ifEdK — Qenclosed
€9

{BdA=0

S

¢ E.dl = =2

$ B.dl=po (I + 1)

Write a short note on radio waves.

YV V VYV

A\

It is produced by oscillators in electric circuits.
Wavelength range: 1 x 10* m—1 x 10°m
Frequency range: 3 x 10° Hz — 3 x 10* Hz

It obeys relection and diffraction..
It is wused in radio and
communication systems.

It is also used in cellular phones to transmit
voice communication in the ultra high
frequency band.

television

Write a short note on microwaves.

*

IT is produced by electromagnetic oscillators in
electric circuits.

Wavelength range: 1 x 10°m— 3x 10" m
Frequency range: 3 x 10" Hz — 1 x 10° Hz

It obeys reglection and polarization.

It is used in radar system for aircraft
navigation.

It is also used in microwave oven for cooking
and very long distance wireless

communications through satellites

kindly send me your key Answers to our email id - padasalai.net@gmail.com.

P.ILAIYARAJA M.Sc.,B.Ed.,M.Phil,PGDCA., PG ASST IN PHYSICS, GHSS, PAPPANADU, THANJAVUR DT.

Page 9


https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

26. Write a short note on infrared radiations (IR)..

*

*

*

Itis produced from hot bodies and also

It is also known as heat waves.

It is also produced when the molecules undergo
rotational and vibrational transitions.
Wavelength range: 8 x 10’ m— 5x 10°m
Frequency range: 4 x 10 Hz — 6 x 10" Hz

It provides electrical energy to satellites by
means of solar cells.

It is used to produce dehydrated fruits, in green
houses to keep the plants warm.

It is used in heat therapy for muscular pain or
spain.

Itis used in TV remote as a signal carrier.

It is used to look through haze fog or mist.

It is wused in night vision or infrared
photography.

27. Write a short note on visible light.

%

%

%

%

It is produced by incandescent bodies.

It is radiated by excited atoms in gases.
Wavelenght range: 4 x 10" m— 7x 10" m
Fregeuncy range: 7 x 10 Hz — 4 x 10" Hz

It obeys laws of reflection, refraction,
interference, diffraction, polarization, photo-
electric effect and

It is used in photographic action.

It can be used to study the structure of
molecules, arrangement of electrons in external
shells of atoms and sensation of our eyes.

28. Write a short note on ultraviolet radiation.

%

%

sk

It is produced by Sun, arc and ionized gases.
Wavelength range: 6 x 10 m— 4x 10" m
Frequency range: 5 x 10" Hz — 7 x 1OI1<4

29.

Www.PadasaI*ai.I\Ife

*

*

*

*

*

*

*

as less penetrating power.
It can be absorbed by atmospheric ozone.

It is harmful to human body.

It is used to destroy bacteria.

It is used in sterilizing the surgical instruments.
It is used in burglar alarm.

It is used to detect the invisible writing, finger
prints.

It is used in the study of molecular structure.

Write a short note on X - rays.

*

It is produced when there is a sudden
deceleration of high speed electrons at high
atomic number target.

It also produced by electronic transitions
among the innermost orbits of atoms.
Wavelength range: 1 x 102 m— 1x 10%m
Frequency range: 3 x 10* Hz -1 x 10"°Hz
They have more penetrating power than
ultraviolet radiation.

They are used in studying structures of inner
atomic electron shells and crystal structures.
They are used in detecting fractures, diseased
organs, formation of bones and stones,
observing the progeress of healing bones.

In a finished metal product, they are used to
detect faults, cracks, flaws and holes.

30. Write a short note on gamma rays.

*

*

*

*

H
inély send me your

It is produced by transitions of atomic nuclei
and decay oif certain elementary particles.
Wavelength range: 1 x 10 m— 1x 10°m
Frequency range: 3 x 10% Hz — 1 x 10"®Hz
They have high penetrating power than X-rays
and ultraviolet radiations.

www.Trb Tnpsc.com

It has no charge, but harmful to human body.
They provide information about the structure of
atomic nuclei.

It is used in radio therapy for the treatment of
cancer and tumour.

It is used in food industry to kill pathogenic
microorganism.
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5 mark questions:

1. Obtain an expression for electric field due to an
electric dipole on its axial line.

Axial line

5
A _r, B E E
( ) 0 —
a a o < —_—
-q O +q C

tot + -
= 4ra R
> tot =Kq [(rZ_aZ)Z]
> 2aqp=p and k=4n1\8
0
> F, =122 (%9

tot ~ 4mey 13

2. Obtain and expression for electric field due to an
electric dipole along its equatorial plane.

e E, = k(r%az) (along BC)

e« E = km (along CA)

¢ Etot=—2|§+|c056;§ ( |E+|:|E—|)
¢ Etot = _411180 :23 r > a)(k = 41[160)

kindly send me your key Answers to our email id - padasalai.net@gmail.com P

ué to an electri dipole.

) Vlzqu—1

o V2=—qu—2

ekt

. 1=1(1+Ecosej
horeor

. l =1(1—E0059J

b ror

e (p=q2a)

. Vo 1 pcczse k= 1
4re, r 4me,

o yvo_1t f’-j (r>>a) (-.-pcosezf).f)
Amg, r

Special cases:

1p

4ne, 2
1p

4me, 2

If 6=90°,V=0

If0=0°V=

If 6=180°,V =—

P.ILAIYARAJA M.Sc.,B.Ed.,M.Phil,PGDCA., PG ASST IN PHYSICS, GHSS, PAPPANADU, THANJAVUR DT.
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Obtain the expression for electric field due to an
infinitely long charged wire.

* ¢E=§E.d,&
% ¢E:IE.dA+IE.dA+IE.dA
CS TS BS

«  For the curved surface, E .dA = E.dA
+  For the top and bottom surfaces, E .dA =0

o o= [E.0A= Qs
s €o
* Qencl_kl—
x EjolA:E
cs €
x jdAzzan
Cs
+ E= 1 &f
2me, I

Obtain the expression for electric field due to a
charged infinite plane sheet.

. ¢E=§E.d:&

+ [E.0A+[E .dA+[E .dA= D
Cs P > €

e Atcurved surfaces, E [dA=0
e AtPandP’, E .dA=E.dA

€

. jE.dA+jE.dA=%
P P
o Qencl :GA
cA

. 2EjdA=g
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2¢,

6. Obtain the expression for electric field due to a

uniformly charged spherical shell.
At a point outside the spherical shell (r >R):

s § E.dA :g
Gaussian €
surface

* E f dA =2

Gaussian €
surface

* § dA =4nxr?
Gaussian
surface
= 1 _

Ame, 1

At a point on the surface of the spherical shell
(r=R):

— 1 _
E= 92 r (r=R)
dne, 1
At a point outside the spherical shell (r <R):
* {EdA :g
& e w o 80
Uiy
*  For Gaussian surface, Q = 0.
* E=0.

Explain in detail the effect of a dielectric placed in
a parallel plate capacitor When the capacitor is
disconnected from the battery.

* Co= Vol Qo
gr

www.PadasafiNet™ Ll E<Eg

8!’
*+ C=¢g,C,
* g >1, C>C,
d
* Energy of the capacitor without dielectric
l 2
U, 12
2 C,
* Energy of the capacitor with dielectric
U= Yo
€

r
* g >1, U<U,
Explain in detail the effect of a dielectric placed in

a parallel plate capacitor when the battery remains
connected to the capacitor.

* QZSrQO
* C=¢g,C,
% Cozﬁ
d
d

* Energy of the capacitor without dielectric
1
U, ==-C,V/
0 2 0o
x Energy of the capacitor with dielectric

U=g U e, >1, U>U,

+ Energy density U= lsEg
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www.Trb Tnpsc.cor%

Explain the series and parallel combinations of

capacitors.

Capacitors in series

Capacitors in parallel

Three capacitors of
capacitance Cy, C,
and C; are connected
in series.

Three capacitors of
capacitance C,, C, and
Cs are connected in
parallel.

Charge Q across each
capacitor is same

Potential difference
across each capacitor is
same.

V=V, +V, +V, Q=0Q,+Q, +Q,
Q=CV Q=CV
veQ.,Q . Q | Q=CV+CV+CV
C, C, G
v=2 Q=C,V
Cs
g=g+g+g CPVZC1V+C2V+C3V
C, C C, C,
i:i+i+i Cp:Cl+C2+C3
G C G 3
*'ll_ |'?_ M l
4 = + N Q Q

=

.com
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10. Explain in detail the construction and working of a
WWW.

Van de Graff generator.
Principle: Action of points and Electrostatic

induction.

Prevention of leaking electric charge:

e The leakage of charge from the sphere can be
reduced by enclosing it in a gas filled steel
chamber at a very high temperature.

Uses:

e Itisused to produce large electrostatic potential
difference of the order of 10" V.

e This high voltage is used to accelerate positive
ions (protons, deuterons) for the purpose of
nuclear disintegration.

+ N
WENE ).
—
+
T Rubber belt
.
i
+
+
L
+
= D/EJr Insulating
-|" —# M stand

the effective resistance of a series
WWW

d%%a@(éﬂféfallel network.

: trvt\sorlknpsc.co

RESISTORS IN SERIES

RESISTORS IN
PARALLEL

Three resistors of
resistances Ry, R, and R
are connected in series
connection.

Three  resistors  of
resistances R;, R, and
R; are connected in
parallel connection.

The current | through
each resistor is same

The potential
difference  V  across
each resistor is same.

V=V1+V2+V3 I=11+Iz+l3

i =IR, =2
Ry
V2= IR, L =v
R,
3 R3’
V =IR I i
= S = —
Rp

%4 1 1 1

1R5=I(R1+R2+R3) R—P=V(R—1 R_2 R_g)

RS=R1+R2+R3

12.
m

13.

Explain the determination of internal resistance of a
cell using voltmeter.

:+§7 r
i
Il ‘+CV>
AN
@ T
* V=IR
* V=¢—1Ir
¥ Ir=&-V
L ()

State and explain Kirchoff’s first law.
Kirchoff’s first law:

The law states that the algebraic sum of the
currents meeting at any junction of a circuit is zero.

Explanation:
e |t is a statement of conservation of electric
charge.

e All charges that enter a given junction in a
circuit must leave that junction.

e Current entering the junction is taken as
positive.

e Current leaving the junction is taken as
negative.

L] 11+12=I3+14+15
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14.

13.

Obtain the codition for balancing in Wheatstone’ W
bridge.

* 11—1(;_13 =0

% Ltlg—I, =0
* 1,P+I;G—LR = 0 .
* 1,P+1;0—1,S—LR = 0
* Ip;=0 €
¥ Ii =1
* L=l )
% IP=LR 1
* L(P+0)=L(R+S)
. Q) _ hR+S)

P IR
« LR

Q S

Describe an experiment to find unknown resistance
and temperature coefficient of resistance using
Metre Bridge.

ak Irl
* &=1Irl
* &l
*

{l the principle of potentiometer.

Emf of the cell is directly proportional to the

balancing length

£

15. Explain the comparison of emfs of two given cells

using potentiometer?
* Principle:

Emf of the -cell

is directly

proportional to the balancing length

Www.Trb Tnpsc. cons”

Explain the series and parallel combination of

electric cells.
Cells in series Cells in parallel
connection connection
EE €8 Lo
; : 1
+ E" -

R v
i W
Total emf = né Total emf = &

Rh
Principle: Bt |
Metre bridge is one form of Wheatstone’s I | (=) MW ‘ Total resistance Total resistance
bridge. | =nr+R =R+
lj G C J D
T == 77 —
" M,: & [ né _oné
|'.,_ “"45“"‘;‘“’“”"‘2"‘) M::M . N= T nr+R " r+nR
L P_R_EN - If r <R Ifr »R
Q s RB = Irl
N . I = e I I = n =nl
P_A_bL o & =1Irl _RNn1 _r_n1
Q B I
I 2 b
*  Resistivity: _ P’
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17. How will you determine the internal resistance of a
cell using potentiometer?

Oiw.Padasabi. Nat: = k ( 4lqm)i

(r > a) www.Trb Tnpsc.com

0

§ Ky oo (1)

‘ AL
T
R

18. Obtain the magnetic induction at a point on the
axial line of a bar magnet.

» Fy=k (r 1)2

> Fgo=—k (r‘{g)z i

> F)tot = ﬁN + ﬁs

> l_:) kdm [(r24rllz)2]i

kindly send me your key Answers to our email id - padasalai.net@gmail.com

> k=t
4
> AtpointC, F _ =B,
=4 _ K Zﬁm v A— i
> tot_ﬁr_3 (B = Pm1)

19. Obtain the magnetic induction at a point on the
equatorial line of a bar magnet.

> Fy= k( 24 1%) (Along NC)
> Fg= k( 241%) (Along CS)
> 1_5tot = —Zﬁ'Ncose p (v Fy=Fs)
> ﬁtot =~k Pn 3 ( ﬁm = quli)
(r2+12)2
21.
_ Pm

> F,,=—k 5
» AtpointC F, =B, ,

o _ Ho ﬁm .. _ Ko
¥ Bt = T Che= 720

20. Deduce the relation for the magnetic induction at a
point due to an infinitely long straight conductor
carrying current..

> dB = kﬂsme

» tan(m —0) =%

l=—acotf
r =acosec

» dl =acosec®6 do

ar _ do
T'z_ a
— Mol = Ho

dB—47msm9d9 (.k—4ﬂ)

> dB = “Lsingdon
4ma

B — Kol (o2 . o

> B = 4naf(p1 sin6 do fi

> B

wol ~
ﬁ (cos @1 — cos ;)R

> 91=0, ¢=m

> B= 1y

2ma

Deduce the relation for the magnetic induction at a
point along the axis of a circular coil carrying
current.

— Ho Hdl
> dB_47rar2
§=”—°1de005912
> B=201Zcoso k
R
> cosf m
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22. Find the magnetic induction due to a long strai%ht

23.

conductor using Ampere’s circuital law.

> §.Bdl =yl T\
> Bécdl:[.l.ol
o

| y >

> §.dl =2nr

» B.2nr = pgl

— [A
> B=ECq

Find the magnetic induction due to a long current
carrying solenoid using Ampere’s circuital law.

> §.B .dl=pol

> ¢.B.dl=[ B.dl+ [ B.dl+ [ B.dl+
J; B.dl

Padasalai.Ngt_,

—

B

> [ B.dl = poNI

> B =1V
L
> —=n
L
> B = Honl
e,

» i
4D DDODD0nn| |.|'|.|'|'|'|.|'|'|'|.|'[‘£le$::
7
r— —
§ > a b
it \
\\ \

AN ERE3 EES EEAES B3 E3 E3 B3 B3 4 E3 A E B E B ES BT F R A

24. Obtain an expression for the force on a current

carrying conductor placed in a magnetic field.
* | =nedv,
* ﬁ = —E(ﬁd X E)

N

¥ n=-
4

* N =nV =nAdl

* dF = —enAdl(¥; X B)
* Idl = —enAd,dl

* dF = (1dl X B)

* F=(Il XB)
* F = Bllsin6
Special cases:

* If0=0°
* If0=90°

F=0
F = BIl

www.Trb Tnpsc.com

25.

Fleming’s left hand rule:

Stretch forefinger, the middle finger and the
thumb of the left hand such that they are in
mutually perpendicular directions, If
o forefinger points the direction of magnetic

field,

e the middle finger points in the direction of the
electric current, then

e thumb will point in the direction of the force
experienced by the conductor.

Explain the construction and working of a
cyclotron

e Cyclotron is used to accelerate the charged

particles to gain large kinetic energy.

e Itisalso called as high energy accelerator.
Principle:

When a charged particle moves normal to the
magnetic field, it experiences magnetic Lorentz

force.

2
>T=QUB
> r=1"

qB
> rov
B
> j:—q
2mtm

Oscillator
__2mm

> T=——
Bq

Limitations of Cyclotron:

* the speed of the ion is limited
* electron cannot be accelerated
* uncharged particles cannot be accelerated
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26.

Find the magnetic induction at a point inW%O%tgigFl\?gt a current

carrying toroid using Ampere’s circuital law.

27. Q/RWT%FWB%%%J% the. torque ;ir(?duced Ol’.l a current carryln.g
rectangular coil when its unit vector fi is perpendicular to the magnetic

P.ILAIYARAJA M.Sc.,B.Ed.,M.Phil,PGDCA., PG ASST IN PHYSICS, GHSS, PAPPANADU, THANJAVUR DT.

field.
Open space
Open space interior to exterior to the Inside the toroid: Parts i B F=1lxB Z=7xP
the toroid toroid:
- 1
PQ —aj Bi laBk —ablBj
Ll = 271'7"1 L3 = 27'[7"3 LZ = 27TT2 2
- — ——— QR bi Bi 0 0f
§BP dl = uolenclosed {BQ dl = Molenclosed §BS dl = uolenclosed
loofl loop3 loop2 n n ~
RS aj Bi —laBk EabIBj
Ienclosed = O Ienclosed = O Ienclosed = NI Sp —bi Bi 6 Oj
= — = — = — Net force F=0 Net 7 = abIBj = A BI}
§Bedi=0 f{Bodi=0 §Bs.dl = NI torque
loopl loop3 loop2
Be =0 Bo =0 By = kNl
kindly send me your key Answers to our email id - padasalai.net@gmail.com
Page 17


https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

.Ian 30. How will you convert a galvanometer into a
npsc.com
voltmeter?

A voltmeter is an instrument used to measure
potential difference across any two points in the

28. Explain the principle, construction and working of 29. Ho ill you convert a galvanometer _into
P . _p P QNWW.Padasa al.\f{le¥v y g WWW'IlrE)
a moving coil galvanometer. ammeter?
* Moving coil galvanometer is a device which is .
used to indicate the flow of current in an

Ammeter is an instrument used to measure *
current flowing in the electrical circuit.

electrical circuits.

electrical circuit. * A galvanometer is converted into an ammeter
o by connecting a low resistance in parallel with * A galvanometer is converted into a voltmeter
Principle: _ _ _ the galvanometer. by connecting high resistance Ry, in series with
. When a cu_rreryt cgrrylng _Ioop Is placed in a * This low resistance is called shunt resistance S. galvanometer.
uniform magnetic field it experiences a torque. x [ =]
s g
A . C A A A D
Working: AT-T, -1, } * R,=R +R
* PQ=RS=I N V= "Tg T Th
> > G > >
* QR=SP=b 1 AL, N_/ I E 1 )
*x 1T =DbF = bBIl = (Ib)BI = ABI p— * g T R tR, Rn
* A=1b A__l_(:)_/\/\/\__B
9
* = —_ —
Fo_rNturns, T = NABI ¥ V, = Vs * Ry =1, Rg
* T=K0 Voltmeter
* NABI = K60 * IgRy=(1-1g) S * [, <V
K g
* |=—-0
NAB I
*x [ =G0 *x S= ﬁRg * An ideal voltmeter is one in which has infinite
9 .
* G = ﬁ is the figure of merit of the resistance.
galvanometer. x I =(3_); o .
o 0 1 9 = \5+r, 31. State Tangent’s law and explain it in detail.
*  Current sensitivity: Iy =7 = - Tangent’s law:
+  Voltage sensitivity: Vs = % = }’?_S % I o] When a magnetic needle or magnet is freely
9 A ; suspended in two mutually perpendicular uniform
* 0= E" magnetic fields, it will come to rest in the direction
= of the resultant of the two fields.
T * 0« Ig By
Q R * B =Bytan6
/ ¢ / *x 0ol NI N
P S RS * B =y, 0
- * Repr =qes = Ra
r‘{ ‘;l . . H 2R tan 6 .
b * For an ideal ammeter, the resistance must be S
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32. Write the properties of electromagnetic waves.

>
>

>

VVVY VYV V

>

They are produced by any accelerated charge.
They do not require any medium for
propagation.

Electromagnetic wave is a non-mechanical
wave.

They are transverse in nature.

They travel with speed which is equal to the
speed of light in vacuum or free space.

The speed of electromagnetic wave is less than
speed in free space or vacuum.

They are not deflected by electric and magnetic
fields.

They can show interference, diffraction and
also can be polarized.

The energy density is u = ggE? = iBz

Average energy density is (u) = > &,E? = ﬁBZ
0

Intensity, I = (u)c

They carry energy and mometum.

The force exerted by an electromagnetic wave
on unit area of a surface is called radiation
pressure.

If the electromagnetic wave incident on a
material surface is completely absorbed, then
the energy delivered is U and momentum

imparted on the surface is p = %

If the incident electromagnetic wave of energy

U is totally reflected from the surface, then the

momentum delivered to the surface is Ap = %

The rate of flow of energy crossing a unit area
is known as pointing vector for electromagnetic
wave.

—>_i—-> —.
S—HO(EXB)

They also carries angular momentum kindly send me you

. , o
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When the spectrum of self luminous source Is
taken, we get emission spectrum.

Each source has its own characteristic emission
spectrum.

Continuous emission spectra:

>

>

>

If the light from incandescent lamp is allowed
to pass through prism, it splits into seven
colours.

Thus, it consists of wavelengths containing all
the visible colours ranging from violet to red.
Examples: Carbon arc, incandescent solids,
liquids.

Line emission spectra:

>

>

>

Suppose light from hot gas is allowed to pass
through prism, line spectrum is observed.

Line spectra are also known as discontinuous
spectra.

The line spectra are sharp lines of definite
wavelengths or frequencies.

Such spectra arise due to excited atoms of
elements.

These lines are the characteristics of the
element which means it is different for different
elements.

Examples: spectra of hydrogen, helium.

Band emission spectra:

>

Band spectrum consists of severa number of
very closely spaced spectral lines which
overlapped together forming specific bands
which are separated by dark spaces, known as
band spectra.

Band spectrum is the characteristic of the
molecule can be studied using their band
spectra.

> Examples: spectra of hydrogen gas in the discharge tube. .
r key Answers to our email id - padasalai.net@gmail.com

*

%4. What are absorption spectra? Explain its types.
%

When light is allowed to pass through a
medium or an absorbing substance then the
spectrum obtained is known as absorption
spectrum.

It is the characteristic of absorbing substance.

Continuous absorption spectrum:

*

When the light is passed through a medium, it
is dispersed by the prism,we get continuous
absorption spectrum.

For instance, when we pass white light through
a blue glass plate, it absorbs everything except
blue.

This is an example of continuous absorption
spectrum.

Line absorption spectrum:

*

When light from the incandescent lamp is
passed through cold gas, the spectrum obtained
through the diepersion due to prism is line
absorption spectrum.

Similarly, if the light from the carbon arc is
made to pass through sodium vapour, a
continuous spectrum of carbon arc with two
dark lines in the yellow region of sodium
vapour is obtained.

Band absorption spectrum:

*

When the white light is passed through the
iodine vapour, dark bands on continuous bright
background is obtained.

This type of band is also obtained when white
light is passed through diluted solution of blood
or chlorophyll or through certain solutions of
organic and inorganic compounds.
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