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1.

1. ELECTROSTATICS
What are conductors and insulators?
Conductors:
Bodies which allow the charges to pass through are called conductors.
Example: metals, human body, earth, etc,
Insulators:
Bodies which do not allow the charges to pass through are called inductors.
Example: glass, mica, ebonite, plastic, etc,

2.

What do you mean by additive nature of charges? Give example.
The total electric charge of a system is equal to the algebraic sum of electric charge
located in the system.
Example: if two charged bodies of charges +2q, -5q are brought in contact, the total
charges of the system are -3q.

3.

Define coulomb’s law?
Coulomb’s law states that the force of attraction or repulsion between to point charge
is directly proportional to the product of the charges and inversely proportional to the
square of the distance between them.
 
 


4.

Define one coulomb?
One coulomb is defined as the quantity of the charge, which when placed at a distance
of 1 meter in air or vacuum from an equal and similar charge experience a repulsive
force of 9x109 N

5.

Define the term electric flux? Give its unit
The electric flux is defined as the total no of electric lines of force crossing through the
given area.
Its unit is Nm²Cˉ¹.

6.

What is an electric dipole? Give example for permanent electric dipole?
Two equal and opposite charges separated by a very small distance constitute an
electric dipole.
Example: water, ammonia, carbon-did-oxide and chloroform molecules.

7.

What is an electric dipole moment? Give its unit?
The magnitude of electric dipole is given by the product of the magnitude of the one
of the charges and the distance between them.
Electric dipole moment p=2qd
It is a vector quantity and its unit is C m.

8.

What are dielectrics?
A dielectric is an insulating material in which all the electrons are tightly bound to the
nucleus of the atom. There are no free electrons to carry current.
Example: Ebonite, Mica and Oil.
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9.

How does microwave oven works?
It is used to cook the food in a short time.
The microwaves are generated, which in turn produce non uniform oscillating electric
field.
The water molecules in the food which are the electric dipoles are excited by an
oscillating torque.
Hence few bonds in the water molecules are broken and heat energy is produced this
is used to cook food.

10. Define potential difference?
The potential difference between two points in an electric field is defined as the
amount of work done in moving a unit positive charge from one point to another point
against the electric force
11. Define the unit of potential difference (or) define 1 volt?
The unit of potential difference is volt. The potential difference between two points is
1 volt if one joule work is done in moving 1 coulomb of charge from one point to
another point against electric force.
12. Define electric potential at a point?
The electric potential in an electric field at a point is defined as the amount of work
done in moving a unit positive charge from infinity to that point against the electric
force.
13.

What are called equipotential surface?
If all the point of the surface is at the same electric potential then the surface is called
as the equipotential surface.
For Point charge – concentric spheres
For Uniform field – parallel plane sheets

14.

State gauss law in electrostatics?
Gauss law state that the total flux of the electric field E over any closed surface is
equal to 1/εo times of the net charge enclosed by the surface.

=

15. Define electrostatic shielding?
It is a process of isolating a certain region of space from an external field. It is based
on the fact that the electric field inside the conductor is zero.
16. Why it is safer to be inside a car than standing under a tree during lightning?
The metal body of the car provides electrostatic shielding where the electric field is
zero. During lightning the electric discharge pass through the body of the car.
17. Define corona discharge? What are its advantages?
The leakage electric charge from the sharp points on the charged conductor is known
as action of points or corona discharge.
Uses: in electrostatic machine for collecting charges and lightning arresters.
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18. What is called electrostatic induction?
It is possible to obtain the charges without any contact with another charge. They are
Known as induced charges and the phenomenon of producing induced charges is
called as Electrostatic induction
Uses: Electrostatic machines like van de Graff generators and capacitors.
19. Define capacitance of the capacitor?
The capacitance of the conductor is defined as the ratio of the charge given to the
conductor to the potential developed in the conductor.

=

Here C is called as the capacitance of the conductor. Unit of the capacitance is farad.
20. Define 1 farad?
The unit of capacitance is farad. A conductor has a capacitance of one farad if a charge
of 1 coulomb given to it, raises its potential by 1 volt.
Practical units micro farad(µf), pico farad(pf)
21. What is mean by electric polarisation?
The alignment of the dipole moment of the permanent or induced dipoles in the
direction of applied electric field is called polarisation or electric polarisation.
P = αE α is known as molecular polarisability
22. Distinguish between polar and non polar molecules?
POLAR MOLECULES
1. Centre of gravity of positive charge
is separated by the centre of gravity
of negative charge by a finite
distance.
2. They have permanent dipole
moment.
3. E.g.: H2O, N2O, HCl, NH3.

NON POLAR MOLECULES
1.

Centre of gravity of positive charge
is coincides with centre of gravity of
negative charge.

2.

They do not have permanent dipole
moment.
E.g.: O2, N2, H2.

3.

23. Write the application of the capacitors?
a) They are used in the ignition system of automobile engines to eliminate sparking.
b) They are used to reduce voltage fluctuations in power supplies and to increase the
efficiency of power transmission.
c) Capacitors are used to generate electromagnetic oscillations and in tuning the
radio circuits.
24. State conservation of electric charge?
Electric charges can neither be created nor be destroyed. The total charges in an
isolated system always remain constant.
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2. CURRENT ELECTRICITY
1.

State ohm’s law?
V=IR
The law states that at constant temperature the steady current flowing through a
conductor is directly proportional to the potential difference between two ends of the
conductor.

2.

State faradays law of electrolysis?
First law:
The mass of a substance liberated at an electrode is directly proportional to the charge
passing through the electrolyte
mαq
Second law:
The mass of a substance liberated at an electrode by a given amount of charge is
proportional to the chemical equivalent of the substance
mαE

3.

Write any three application of superconductor.
a) Superconducting magnetic propulsion systems may be used to launch satellite into
orbits directly from the earth without the use of rockets.
b) Since the current in superconducting wire can flow without any change in
magnitude it can be used for transmission lines.
c) Superconductor can be used as memory or storage elements in computers.

4.

State kirchoff’s current law; State kirchoff’s voltage law.
Current law:
Kirchoff’s current law states that “the algebraic sum of the current meeting at any
junction is zero”.
Voltage law:
Kirchoff’s voltage law states that “the algebraic sum of the product of resistance and
current in each part of any closed circuit is equal to the algebraic sum of the emf in the
closed circuit” this law is the consequence of conservation of energy.

5.

Define mobility of an electron? Give its unit?
Mobility is defined as the drift velocity acquired per unit electric field.
μ =eτ⁄m
-1 -1

Its unit is m²V s
6.

Define drift velocity?
Drift velocity is defined as the velocity with which free electron get drifted towards the
positive terminals, when an electric field is applied.
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7.

Comparison of emf and potential difference.

1.

2.
3.

emf
It is the difference of potentials 1.
between the two terminals of a cell
in an open circuit.
It is a causes
2.
It is an independent of external 3.
resistance of the circuit.

POTENTIAL DIFFERENCE
It is the difference in potentials
between any two points in a closed
surface.
It is a effect
It is proportional to the resistance
between any two points.

8.

What is called emf? Is it a force?
The external energy necessary to derive the free electrons in a definite direction is
called electromotive force. The emf is not a force but it is a work done in moving a unit
charge from one end to the other.

9.

Define current density?
Current density at a point is defined as the quantity of charge passing per unit time
through unit area taken perpendicular to the direction of flow of charge at the point.
Its unit is Amˉ². It is a vector quantity.

10. Define resistivity?
Resistivity is defined as the resistance offered to current flow by a conductor of unit
length and unit area of cross section.
Unit: ohm m (Ωm).
11. What is called transition temperature?
The temperature at which electrical resistivity of the material suddenly drops to zero
and the material changes from normal conductor to a superconductor is called
transition temperature.
12. What are the changes observed in a substance at the superconducting stage?
a) The electrical resistivity drops to zero.
b) The conductivity becomes infinity.
c) The magnetic flux lines are excluded from the material.
13. Define temperature coefficient of resistance?
The temperature coefficient of resistance is defined as the ratio of increase in
resistance per degree rise in temperature to its resistance at 0oC. Its unit is per oC.
 − 
∝=
 
14. What is called internal resistance of a cell?
Resistance offered to current flow of the electrolyte of the cell is termed as internal
resistance of the cell.
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15. Define electric power and electric energy?
ELECTRIC POWER:
The electric power is defined as the rate of doing electric work.
Power=VIt/t =VI
Power=I²R
ELECTRIC ENERGY:
Electric energy is defined as the capacity to do work. Its unit is joule.
16. What is watt meter?
Watt meter is an instrument to measure electric power consumed [(i.e.) energy
absorbed] in unit time by an electric circuit.
17. Distinguish primary and secondary cells.
PRIMARY

SECONDARY

1.

Chemical reaction are irreversible

1.

Chemical reaction are reversible

2.

Cannot be recharged

2.

Can be recharged

3.

They cannot supply steady current

3.

They can supply steady current for

for long time
4.

They cannot deliver high current

long time
4.

They can deliver high current

18. Give the application of secondary cells.
a) Secondary cells are rechargeable.
b) Deliver high current due to low internal resistance.
c) Can be recharged for very large no of times without any deterioration in property.

19. Why copper is not suitable for potentiometer?
a)

Resistivity is small.

b)

Temperature coefficient of resistance of copper is large.

20. Why automobile batteries have low internal resistance?
a) Automobile batteries are secondary cells
b) In secondary cells electrodes are separated by suitable insulating material and
assembled in such a way to give low internal batteries.
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3. Effects of electric current.
1.

2.

State joules law heating
Joules law implies that the heat produced is
a) Directly proportional to the square of the current for a given R
b) Directly proportional to the resistance R for a given I
c) Directly
proportional
to
the
time
of
passage
of
current

 =  
State peltier coefficient?
The amount of heat energy absorbed or evolved at one end of the junctions of a
thermocouple when one ampere current flows for one second is called peltier
coefficient.
Its unit is volt. It’s denoted by π.

3.

State Thomson coefficient?
The amount of heat energy absorbed or evolved when one ampere current flows for
one second in a metal between two points which differ in temperature by 10C is called
Thomson coefficient. Its unit is volt per 0C and denoted by σ.

4.

State ampere circuital law?
 for a closed curve is equal to µ0 times the current I0 through
The line integral ∮
. 
the area bounded by the curve.
 
= µ0 I0
∮.
State tangent law?
A magnetic needle suspended at a point where there are two crossed fields at right
angles to each other will come to rest in the direction of the resultant of the two fields.

5.

6.

State Fleming’s left hand rule?
The fore finger, the middle finger and the thumb of the left hand are stretched in
mutually perpendicular directions. If the forefinger points in the directions of the
magnetic field, the middle finger points in the direction of the current, then the thumb
points in the direction of the force on the conductor.

7.

Mention the limitations of cyclotron?
a) Maintaining a uniform magnetic field over a large area of the Dees is difficult.
b) At high velocities, relativistic variation of mass of the particle upsets the resonance
condition.
c) At the high frequencies, relativistic variation of the mass of the electron is
appreciable and the hence electrons cannot be accelerated by cyclotron.

8.

How current sensitivity of a galvanometer can be increased?
a) Increased the number of turns
b) Increasing the magnetic induction
c) Increasing the area of the coil
d) Decreasing the couple per unit twist of the suspension wire.
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9.

Define ampere?
Ampere is defined as that the constant current which when flowing through two
parallel infinitely long straight conductors of negligible cross section and placed in air
or vacuum at a distance of one metre apart, experience a force of 2x10-7 Newton per
unit length of the conductor.

10. Increasing the current sensitivity does not necessarily increases the voltage sensitivity
– comment?
When the number of turns (n) is doubled, current sensitivity is also doubled, but
increasing the number of turns correspondingly increases the resistance (G). Hence
voltage sensitivity remains the unchanged.
11. State end rule?
When looked from one end, if the current through the solenoid is along clockwise
direction, the nearer end corresponds to South Pole and the other end is North Pole.
When looked from one end, if the current through the solenoid is along anti-clock wise
direction, the nearer end corresponds to North Pole and the other end is south pole.
12. Differentiate between peltier effect and joule effect.
Joule effect
Peltier effect
1. Heat produced
1. Heat produced
2. Irreversible
2. Reversible
3. Thermal effect of current 3. Thermo electric effect
13. Why nichrome is used as heating element?
Nichrome which is an alloy of nickel and chromium is used as the heating element for
the following reasons.
a) It has high specific resistance
b) It has high melting point
c) It is not easily oxidized
14. Neutral and inversion temperature
Keeping the temperature of the cold junction constant, the temperature of the hot
junction is gradually increased. The thermo emf rises to a maximum at a temperature
(θn) called neutral temperature and then gradually decreases and eventually becomes
zero at a particular temperature (θi) called temperature of inversion.
15. Seebeck effect
In 1821, German physicist Seebeck discovered that in a circuit consisting of two
dissimilar metals like iron and copper, an emf is developed when the junctions are
maintained at different temperature. This is called Seebeck effect or thermo electric
effect.
16. Conversion of galvanometer into an ammeter.
Galvanometer is converted into ammeter by connecting low resistance in parallel with
it. As a result when large current flows in a circuit only a small fraction of current
passes through the galvanometer and the remaining larger portion of the current
passes through the low resistance.
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1)

2)

3)

4)

5)

4. Electromagnetic Induction and Alternating Current.
What is electromagnetic induction?
The phenomenon of producing an induced emf due to the changes in the magnetic
flux linked with a closed circuit is known as electromagnetic induction.
State faradays law of electromagnetic induction?
FIRST LAW : Whenever the amount of magnetic flux linked with the coil changes, an
emf is induced in the circuit. The induced emf lasts so long as the change in magnetic
flux continues.
SECOND LAW : The magnitude of induced emf induced in a closed circuit is directly
proportional to the rate of change of magnetic flux linked with the circuit.
State Lens law
Lenz’s law states that the induced current produced in a circuit always flows in such a
direction that it opposes the change or cause that produces it.


 = −  = −


Define self inductance. Give its unit.
The co-efficient of the self induction of a coil is numerically equal to the opposing emf
induced in the coil when the rate of change current through the coil is unity.
The unit of self inductance is Henry (H).
Define the unit of self inductance?
One Henry is defined as the self inductance of a coil in which a change in current of
one ampere per second produces an opposing emf of one volt.

6)

Define co-efficient of mutual induction?
The co-efficient of mutual induction of two coils is numerically equal to the emf
induced in one coil when the rate change of current through the other coil is unity.

7)

State Fleming’s right hand rule?
The forefinger, the middle finger and the thumb of right hand are held in mutually
perpendicular directions. If the fore finger points along the direction of magnetic field
and thumb is along the direction of the motion of the conductor, then the middle
finger points in the direction of the induced current.

8)

Define rms value of an ac?
The rms value of an alternating current is defined as that value of the steady current,
which when passed through a resistor for a given time will generate the same amount
of heat as generated by an alternating current when passed through the same resistor
for the same time

9)

State the methods of producing induced emf?
Induced emf can be produced by changing
a) The magnetic induction (B)
b) Area enclosed by the coil (A) and
c) The orientation of the coil (θ) with respect to the magnetic field.

10) What is poly-phase generator?
Poly-phase system consists of a numerous windings which are placed on the same axis
but placed from another by equal angle which depends upon the number of phases.
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11) What is inductive reactance?
The impedance developed by an inductor to an alternating current in an A.C current is
called inductive reactance. It is given by XL. Its unit is ohm (Ω). For DC, XL = 0.
12) Define alternating current and give its expression?
Alternating current is defined as that electric current which varies periodically in
magnitude and direction. The expression is I = I0 sinωt
13) What is capacitive reactance?
The impedance developed by a capacitor to the alternating current in an AC circuit is
circuit is called capacitive reactance. It is given by
XC. It unit is ohm (Ω).
For DC XC = ∞. So a capacitor blocks DC.
14)

Mention difference between steps up and step down transformer.
STEP UP TRANSFORMER
STEP DOWN TRANSFORMER
1. Converts low voltage to high voltage 1. Converts high voltage to low voltage
2. Number of turns in the primary
2. Number of turns in the secondary
winding is less than the secondary
winding is less than the primary
windings
windings
3. Current in the primary winding is
3. Current in the secondary windings is
more
more

15) What is resonant frequency in RLC circuit?
The particular frequency at which the impedance of the RLC circuit becomes minimum
and current becomes maximum is called resonant frequency of the circuit.
16)

Define power factor?
Power factor is defined as the ratio of average power consumed over one complete
# $%#&$ ()*$%
cycle to the apparent power.
!" = #((#%$+, ()*$%

17) Why dc ammeter cannot read ac?
AC varies periodically in magnitude and direction. Its average value is zero over a
complete cycle. A DC ammeter reads only the average value. So DC ammeter cannot
read AC.
18) A capacitor blocks dc allows ac explain?
In a dc circuit frequency of the supply is zero. Therefore capacitive reactance is infinity
(XC = ∞).i.e. capacitor offer infinite resistance to dc. So a capacitor blocks dc and allows
only ac to passes.
19) The quality factor?
The Q factor of a series resonant circuit is defined as the ratio of the voltage across a
coil or capacitor to the applied voltage.

-=
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5. ELECTROMAGNETIC WAVES AND WAVE OPTICS
1)

What are electromagnetic waves?
The variation in electric and magnetic field perpendicular to each other produces
electromagnetic disturbance in space. These disturbances have the properties of a
wave and propagate through a space without any material medium. These waves are
called as electromagnetic wave.

2)

What are uses of infra red rays?
a) Infrared lamps are used in physiotherapy.
b) Infrared photographs are used in weather forecasting.
c) Infrared radiations are not absorbed by air, thick fog, mist, etc; they are used to
take photograph for long distance.
d) Infrared absorption spectrum is used to study the molecular distance.

3)

What are Uses of the ultra-violet ray?
a) They are used to destroy the bacteria and for sterilizing surgical instrument.
b) They are used in detection of the forged documents, finger prints in forensic
laboratories.
c) They are used to preserve food items.
d) They help to find crystal structure.

4)

What are types of spectra?
EMISSION SPECTRA:
When a light emitted from a source directly examined with a spectrometer, the
emission spectrum is obtained. Every source has its own characteristic emission
spectrum. This is of three types
1. Continuous spectrum
2. Line spectrum
3. Band spectrum
ABSORPTION SPECTRA:
When a light emitted from a source is made pass through an absorption material and
then examined with a spectrometer the absorption spectrum is obtained. It is the
characteristics of absorption substance. This of three types
1. Continuous absorption spectrum
2. Line absorption spectrum
3. Band absorption spectrum

5)

What is band spectrum?
a) It consists of no of bright bands with sharp edge at one end but fading out at other end.
b) Band spectra obtained from molecules.
c) It is the characteristics of the molecules.
d) Bands are examined with high resolving power spectrometer.
e) Calcium or barium salts in a Bunsen flame and gases like carbon-di-oxide,
ammonium and nitrogen in molecular state in the discharge tube give band
spectra.
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6)

What are Fraunhofer lines?
When the light from the central core of the sun passes through sun’s atmosphere,
certain wavelengths are absorbed by the elements present in the chromosphere and
the spectrum is marked by dark lines. This dark line in the solar spectrum is called as
Fraunhofer lines.

7)

What is fluorescence and phosphorescence?
FLUORESCENCE
PHOSPHORESCENCE
Substance emits light even after the
Atom in high state return to lower energy
5
existing radiation is removed.
state in a time less than 10ˉ sec by
emitting long wavelength visible light.
Fluorescence stops as soon as incident Delayed fluorescence is called
light is cut off.
phosphorescence.

8)

Distinguish corpuscles and photon.
CORPUSCLES
Source emits tiny, mass less, perfectly
elastic particle called as corpuscles.
Light energy is kinetic energy of
corpuscles.
Proposed by Newton in his corpuscles
theory.

9)

PHOTON
Source emitted from the bundle of the
pocket of energy called photon.
Light energy is energy of photon
E=hγ
Proposed by Plank in his quantum theory.

Why does sky appear in blue colour?
a) It is due to scattering of sunlight by the atmosphere.
b) According to Rayleigh’s scattering law blue light is scattering to the great extent
than red light.
c) This scattering radiation causes the sky to appear blue.

10) Why does sun looks reddish at sun set and sunrise?
a) At sun set and sunrise the ray from the sun has to travel a large part of the
atmosphere than at noon.
b) So most of the blue light is scattered away and red light which is least is scattered
to the observer.
c) Hence sun set and sunrise appears reddish in colour.
11) What is Tyndal scattering?
When light pass through a colloidal solution its path is visible inside the solution. This is
because, the light is scattered by the particle of the solution the scattering of the light
by the colloidal particle is called Tyndal scattering.
12) What is Huygens’s principle?
a) Every point on a given wave front may be considered as the source of secondary
wavelet which spread out with the speed of light in that medium
b) The new wave front is the forward envelop of the secondary wavelets at the
instant.
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13) Write the Condition for total internal reflection takes place.
a) The light must travel from the denser medium to a rarer medium
b) The angle of incidence inside the denser medium must be greater than the critical
angle .i.e. i >C.
14) State Principle of Superposition of wave?
When two or more wave simultaneously passes through the same medium, each wave
acts on every particle of the medium as if the other waves are not present. The
resultant displacement of any particle is the vector addition of the displacements due
to individual wave. This is known as the principle of superposition.
 = 6
 + 6

6
15) What is coherent source? Why two independent sources are coherent?
Two sources are said to be coherent if they emit light waves of the same wave length
and start with same phase or have a constant phase difference.
Two independent monochromatic sources emit wave of same wavelength. But the
wave are not in phase so they are not coherent this is because atom cannot emit light
wave in same phase and this source are said to be incoherent source.
16) Distinguish between constructive and destructive interference?
CONSTRUCTIVE
DESTRUCTIVE
1. At points where the crest of one
wave meets the crest of other wave
1. At point which the crest of one wave
or trough of one wave meets the
meets the trough of other wave.
trough of other wave.
2. The waves are in phase.
2. The waves are in opposite phase.
3. The displacement is maximum and
3. The displacement is minimum and
these points appear bright.
these points appear dark.
4. These points are marked by
4. These points are marked by circle (O).
crosses(X).
17) Condition for sustained interference
a) The two sources are said to be coherent.
b) Two sources should be very narrow.
c) The source should lie very close to each other to form distinct and broader fringes.
18) What are Newton rings?
When the air film is illuminated by monochromatic light normally, alternate bright and
dark concentric circular rings are formed with dark spot at the centre. These rings are
known as Newton’s rings.
19) Why the centre of the Newton ring is dark?
The wave reflected from the denser glass plate has suffered a phase change of π while
the wave reflected at the spherical surface of the lens has not suffered any phase
change. Hence the point o appears dark. Around the point of contact alternate bright
and dark fringes are formed.

VENKATANARASIMMAN

14

9994397898

www.kalvisolai.com - 15 of 29.
20) Why diffraction in light wave is less pronounced?
As the wavelength of light is very small, compared to that of sound wave and even tiny
obstacles have large size, compared to the wavelength of light waves, diffraction
effects of light are very small. So the light wave is less pronounced.
21) What are difference between Fresnel and Fraunhofer
FRESNEL
FRAUNHOFER
1. Source and screen are at finite
1. Source and screen are at infinite distance
distance from the obstacle
from the obstacle
2. Spherical wave front is involved
2. Plane wave front is involved
3. No lens is used
3. Convex lens is used
22) What are difference between Interference and Diffraction?
INTERFERENCE
DIFFRACTION
It is due to the superposition of secondary
It is due to the superposition of
wavelet from two different waves produced secondary wavelet emitted from various
by two coherent sources.
points of the same wave front.
Fringes are equally spaced.
Fringes are unequally spaced.
Bright fringes are of same intensity.
Intensity falls rapidly.
It has large number of fringes.
It has less number of fringes.
23) What are differences between ordinary and extraordinary rays?
ODINARY RAYS
EXTRAODINARY RAYS
1. It obeys law of refraction.
1. It does not obey law of refraction.
2. It travels with same velocity in
2. It travels with different velocity in
same direction.
different direction.
3. Point source produces spherical
3. Point source produces elliptical wave
wave front.
front.
24) The amount of optical rotation depends on:
a) Thickness of the crystal.
b) Density of the crystal (or) concentration in case of solution.
c) Wavelength of light used.
d) The temperature of the solution.
25) What is called as Double refraction?
When a ray of unpolarised light is incident on a calcite crystal two refracted rays are
produced. This phenomenon is called double refraction.
Example: crystals like quartz, mica, etc…
26) What is called optic axis?
Inside the crystal there is a particular direction in which both the ordinary and Extraordinary rays travel with same velocity. This direction is called as optic axis.
27) What is called as the specific rotation?
Specific rotation for the given wavelength of light at given temperature is defined as
the rotation produced by one decimeter length of the liquid column containing one
gram of the active material in 1cc of the solution.
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6. ATOMIC PHYSICS
1.

What are cathode rays?
At 0.01 mm of Hg, the positive column disappears and Crooke’s dark space fills the
whole tube. The walls of the glass tube fluoresce with the green colour. This greenish
glow in the final stage of the gaseous discharge is found to be fluorescence of the glass
produced by some invisible rays emanating from the cathode. These rays are called as
cathode rays. They found to be electrons.

2.

State the principle of Milliken experiment.
This method is based on the study of the
i) motion of uncharged oil drop under free fall due to gravity and
ii) charged oil drop in a uniform electric field.

3.

Postulates of Bohr’s atom model.
a) The electrons can revolve round the nucleus only in certain allowed or permissible
orbits for which the angular momentum of the electron is the integral multiple
8
of 9 . Angular momentum of electron = mvr
b) An atom radiates energy, only when an electron jumps from stationary orbit of
higher energy to an orbit of lower energy.

4.

What is meant by energy level diagram?
Taking energies on a linear scale, horizontal lines are drawn which represents energy
levels of the hydrogen atom. This diagram is known as energy level.

5.

What are drawbacks of Sommerfeld’s atom model?
a) Sommerfeld atom model does not explain the distribution and arrangement of
electrons in atoms.
b) It could not explain the zee man and stark effect
c) Sommerfeld model was unable to explain the spectra of the alkali metals such as
sodium, potassium etc.
d) This model does not explanation for the variations in intensities of the spectral
lines.
Define Excitation potential energy.
They energy required to raise an atom from its normal state into excited state is called
excitation potential energy of an atom.
First excitation potential energy =10.2ev. Second excitation potential energy=12.09ev.

6.

7.

Define ionization potential?
The ionization potential is that “accelerating potential which makes the impinging
electron acquires sufficient energy to knock out an electron from the atom and there
by ionize the atom”.

8.

What are X-rays?
1 X-rays are the electromagnetic waves of short wavelength in range of 0.5Å to 10Å
2 X-rays are produced, when fast moving electrons strike metal target of high atomic
weight.
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9.

State Bragg’s law
If the path difference 2d sinθ is equal to integral multiple of wavelength of X-rays
i.e. nλ then the constructive interference will occur between the reflected beams and
they will reinforce with each other. Therefore the intensity is maximum.
2d sinθ= nλ
Where n=1, 2, 3, 4………etc

10. State Mosley’s law?
The frequency of the spectral line in the characteristic X-ray spectrum is directly
proportional to the square of the atomic number (Z) of the elements considered. This
is known as Moseley’s law

ν α z²
11. Difference hard and soft X-rays?
1.
2.
3.
4.

Hard x-rays
X-rays have low wavelength of order
of 1 Å
Having high frequency and hence
high energy
Penetrating power is high
They are produced by comparatively
high potential energy

1.
2.
3.
4.

Soft X-rays
X-rays having wavelength of 4 Å
and above.
Having less frequency and less
energy
Penetrating power is low
They are produced by comparatively
low potential energy

12. Difference between spontaneous and stimulated emission?
1.

2.
3.

Spontaneous
If the excited state is ordinary state. 1.
Atom comes to the ground by
emitting in coherent light
Not a principle of laser
2.
In coherent light is emitted
3.

Stimulated
If the excited state is meta stable
state, emitted photon emits further
emission causes laser transmission
It is the principle of laser
Laser lights is emitted

13. What is meant by normal population?
If the system is in thermal equilibrium, the number of atom in the ground state (N1) is
greater than the number of atoms in the in the excited state (N2) this is called normal
population.

N1 >N2

14. How does laser light differs from ordinary light
1.
2.
3.
4.

LASER LIGHT
Monochromatic
Coherent
Extremely intense
Does not diverge

VENKATANARASIMMAN
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15. What are important characteristic of laser?
a) Monochromatic
b) Coherent ( all waves are exactly in phase with one another)
c) Does not diverge at all
d) Is extremely intense.
16. What is the various application of laser in medical field?
a) In medicine, micro surgery has become possible due to the narrow angular spread
of laser
b) Laser beam are used in endoscopy
c) It can also used for the treatment of human and animal cancer.
17. Write down the two important facts of Laue experiments.
a) X-rays are electromagnetic waves of extremely short wave length.
b) The atom in the crystals are arranged in regular three dimension
18. Why ordinary plane transmission gratings cannot be used to determine the
wavelength of X-rays?
a) X-rays are electromagnetic wave of very short wavelength.
b) For diffraction the width of the slit must be comparable to wavelength of the
wave.
c) Such fine ruling is difficult to draw on a grating.
d) So X-rays cannot be diffracted by ordinary grating.
19. What are the conditions to achieve laser action?
a) There must be inverted population.
b) Excited state must be meta stable state.
c) Emitted photon must stimulate further emission.
20. How can X-rays be detected?
a) Blackening of photographic plate
b) The ionization produced by X-rays in a gas or vapour.
21. What is hologram?
a) In holography both the phase and the amplitude of the light waves are recorded on
the film.
b) A three dimensional image is formed in holography
c) The resulting photograph is called hologram.
22. What is MASER?
a) MICROWAVE AMPLIFICATION by STIMULATED EMISSION of RADIATION.
b) Principle is population inversion followed by stimulated emission
c) E.g. paramagnetic ions
d) Analyses molecular spectroscopy.
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7. DUAL NATURE OF RADIATION AND MATTER AND RELATIVITY
1)

What is photo electric effect?
Photo electric emission is a phenomena by which a good number of substance, chiefly
metals emit electrons under the influence of radiation such as γ-rays, х-rays,
ultraviolet rays and even visible light.

2)

Define stopping potential?
The minimum negative potential given to the anode for which the photo electric
current become zero is called as cut off or stopping potential.

3)

Define threshold frequency?
Threshold frequency is defined as the minimum frequency of incident radiation below
which the photoelectric emission is not possible completely however high the intensity
of incident radiation may be.

4)

Define work function?
The work function of photo metal is defined as the minimum amount of energy
required to liberate an electron from the metal surface.
W=hν0

5)

What are photo cells?
The photoelectric effect is a device which converts light energy in to electrical energy
the photoelectric cell of three types.
a) Photo emissive cell,
b) Photo voltaic cell,
c) Photo conductive cell.

6)

What are the applications of photo cells?
a) Photo cells are used for reproducing sounds in cinematography.
b) Photo electric cells are used for automatic switching on and off of street light.
c) These cells are used to opening and closing of door automatically.

7)

What are matter waves?
Matter (particle) in motion is associated with a wave called matter wave.
ℎ
:=
<=

8)

Mention the application of electron microscope?
a) It is used in industry, to study the structure of textile fibers, surface of metals,
composition of paints, etc…
b) In medicine and biology ,it used to study virus and bacteria
c) In physics, it has been used in the investigation of atomic structure and structure of
crystal in detail.
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9)

Define frame of reference?
A system of co-ordinate axis which defined the position of the particle in two three
dimensional space is called a frame of reference.

10) What are the limitations of electron microscope?
An electron microscope is operated only in high vacuum. This prohibits the use of the
microscope to study living organism which would evaporate or disintegrate under such
condition.
11) State the postulates of special theory of relativity?
a) The laws of physics are the same in all the frames of the reference.
b) The velocity of light in free space is a constant in all the frame of reference.
12) Discuss the concept of space and time.
Concept of Space:
a) Fixed frame of reference by which the position or motion of any object in the
universe could be measured.
b) The geometrical form of an object remains the same irrespective of change in
position or state of motion of the object or observer.
Concept of Time:
a) The time interval between two events has the same value for all observers
irrespective of their motion
b) If two events are simultaneous for an observer, they are simultaneous for all
observers, irrespective of their position or motion. This means simultaneity is
absolute.
13) What are inertial and non inertial frames?
INERTIAL
The bodies in this frame obey Newton’s
law of inertia and other Newtonian
mechanics.
A body remains at rest or in continuous
motion unless acted upon by an external
force.

NON INERTIAL
The bodies in this frame do not obey
Newton’s law of inertia and other
Newtonian mechanics.
A body not acted upon by an external
force is accelerated.

14) If the body moves with the velocity of light. What will be its mass? Comment on your
result.
<=

Put v = C

<

51 − = 

Then the equation becomes < =



?@

m=∞
Its mass will be infinity.
Comment: Hence no particle moves with the velocity of light.
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8. NUCLEAR PHYSICS.
1)

Explain mass defect and binding energy?
MASS DEFECT
The difference in the total mass of the nucleons and the actual mass of the nucleus is
known as the mass defect.
∆m =Zmp + Zmn - m
BINDING ENERGY
When the protons and the neutrons combine to form a nucleus, the mass that
disappear is converted into an equivalent amount of energy. This energy is called the
binding energy of the nucleus.
Binding energy = ∆mc²

2)

Define one roentgen?
Quantity of radiation which produces 1.6 X 10¹² pair of ions in one gram of air.

3)

Define radioactivity.
The phenomenon of spontaneous emission of highly penetrating radiation such as α,
β, and γ rays by heavy elements having atomic number greater than 82 is called
radioactivity and the substances which emits these radiations are called radioactive
elements.

4)

Define curie?
Curie is defined as the quantity of radioactive substances which gives 3.7 X 10¹º
disintegrations per second or 3.7 X 10¹º Becquerel. This is equal to the activity of one
gram of radium.

5)

What do you mean by artificial radioactivity?
The phenomenon by which even light elements are made radioactive by artificial or
induced methods is called as artificial radioactivity.
10
5B

+ 2He 4
7N¹³*

7N¹³*

+ 0n¹
0
6C¹³ + + 1e

6)

What is artificial transmutation?
Artificial transmutation is the conversion of one element into another by artificial
methods
4
4
7
7N¹ + 2He
8O¹ + 1H¹

7)

How do you classify the neutron in terms of its kinetic energy?
a) Slow neutron 0ev – 1000ev
b) Fast neutron 0.5Mev – 10Mev
c) Thermal neutron 0.025Mev.
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8)

Define radio carbon dating?
a) By calculating the amount of C14 in the sample of will enable to find the time of
death.
b) Method of finding the age of dead matters by calculating the relative amount of C¹4
in them is called radio carbon dating.

9)

What is meant by breeder reaction?
The process of producing more fissile material in a reactor than consumed during the
operation of the reactor is called breeding. A fast reactor can be designed to serve as a
good breeder reactor.
During the operation of the reactor it convert fertile material like 92U²³8 and 90Th²³²
into fissile material 94Pu²³9 and 92U²³³.

10) What are thermonuclear reactions?
Before fusion, the lighter nuclei must have their temperature raised by several million
degrees, and then only they can overcome the electrostatic force of repulsion. These
nuclear reactions are known as thermo nuclear reactions.
11) What are cosmic rays?
The ionizing radiation many times stronger than rays entering the earth from all the
direction from cosmic or interstellar space is known as cosmic rays.
12) What is a α-decay?
When a radioactive nucleus is disintegrates by emitting a particle, the atomic number
decreases by two and mass number decreases by four. The α decay can be expressed
as
13) Difference between nuclear fission and nuclear reactions.
Nuclear fission
Nuclear fusion
Splitting heavy nucleus into smaller Combining light nucleus into heavy
nucleus
nucleus
Take place at all temperature
Take place only at extremely high
temperature
Principle of atom bomb
Principle of hydrogen bomb
14) What is pair production and annihilation matter?
a) The conversion of photon into electron positron pair on its interaction with the
strong electric field surrounding a nucleus is called pair production
b) The conserve of pair production in which an electron and positron combine to
produce a photon is known as annihilation of matter.
15) Write any three properties of neutrons?
a) Neutrons are constituent particles of all nuclei expect hydrogen
b) Neutrons are neutral particles with no charge and mass slightly greater than that of
protons. Hence they are not deflected by electric and magnetic field
c) As neutrons are neutral, they can easily penetrate any nucleus.
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16) Write any three conclusions obtained from B.E/v curve?
a) The binding energy per nucleon reaches a maximum of 8.8Mev at A=56,
corresponding to the iron nucleus ( 26 Fe56). Hence is most stable.
b) The arrange binding energy per nucleon is about 8.5Mev for nuclei having mass
number ranging between 40 and 120. these elements are comparatively more
stable and non radioactive
c) For higher mass numbers the curve drops slowly and the BE/A is about 7.6Mev for
Uranium. Hence they are unstable and radioactive.
17) Write a note on leptons.
Leptons are lighter particles having mass equal to or less than about 207 times the
mass of an electron expect neutrino and antineutrino.
18) What are the uses of control rods?
The control rods are used are used to control the chain reaction. They are very good
absorbers of neutrons. The commonly used control rods are made up of boron and
cadmium.
19) What are primary and secondary cosmic rays?
PRIMARY COSMIC RAYS
Primary cosmic are those coming from outer space and enter into the outer boundary
of the earth’s atmosphere.
The primary cosmic ray consists of 90% protons, 9 % helium nuclei and remaining
heavy nuclei. The energy of the primary cosmic ray is of the order 108 MeV.
SECONDARY COSMIC RAYS
Secondary cosmic rays are produced when primary cosmic rays interacts with gases in
the upper layer of the atmosphere. They of particles like α-particles, protons,
electrons, positrons mesons photons etc in different proportions.
20) Define critical size?
Critical size of a system containing a fissile material is defined as the minimum size in
which at least one neutron is available for further fission reaction.
21) What is the latitude effect of cosmic rays?
The variation of cosmic ray intensity with geomagnetic latitude is known as latitude
effect. Intensity is maximum at the poles θ=90º
Minimum at the equator θ =0º
Constant between the latitudes of 42º and 90º
22) What are half life and mean life? How they are related?
HALF LIFE: Half life period is defined as the time taken for one half of the radioactive
elements to undergo disintegration.
MEAN LIFE : Mean life is defined as the ratio of total time of all radioactive atoms to
the total number of atoms in it.
RELATION.:
T½ = 0.6931τ
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23) What are precautions to be followed in nuclear labs?
a) Radioactive materials are kept in thick –walled lead container lead aprons and lead
gloves are used while working in hazardous area.
b) All samples are handled by a remote control process.
c) A small microfilm badge is always worn by the person and it is checked periodically
for safety limit of radiation
24) How can we produce radio isotopes?
a) Artificial radioisotopes are produced by placing the target elements in the nuclear
reactions, where plenty of neutrons are available
b) Another method of production of artificial radio-isotope is to bombard the target
element with particles from particle accelerates like cyclotron.
25) Define activity?
a) Rate at which an atom decay
b) R= -dN/dt
c) Unit Becquerel. 1Becquerel = 1 disintegration/seconds
26) The half life of Po in 3 minutes. What percentage of the sample has decayed in 15
minutes?
1 D

=A C

2
E=

Samples has decayed 1 −

+

+@

!F G< 15
=
=5
ℎFH GH
3

1 K
1
=A C =

2
32
 D

= 1−L M =1−




N

=

N
N

× 100% = 96.875%

27) The half life of radon is 3.8 days. Calculate its mean life?
T½ = 3.8 days
T½ = 0.6931 τ
τ = 1.44 x T½
= 3.8 X 1.44
τ = 5.48 days
28) Show that that the nuclear density is almost constant for all the nuclei
V F E"GW =
=
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9. SEMICONDUCTOR DEVICES AND THEIR APPLICATIONS

1)

What do understand by intrinsic and extrinsic?
INTRINSIC SEMICONDUCTOR
A semiconductor which is a pure and contains no impurity is known as an intrinsic
semiconductor. In an intrinsic semiconductor the number of free electrons and holes
are equal.
EXAMPLE: Germanium and Silicon.
EXTRINSIC SEMICONDUCTOR
An extrinsic semiconductor is one in which an impurity with valency higher or lower
than the valency of the pure semiconductor is added, so as to increase the electrical
conductivity of the semiconductor.
EXAMPLE: N-type or P-type semiconductors.

2)

What is rectification?
The process in which alternating voltage or alternating current is converted into direct
voltage or direct current is known as rectification. The circuit is called rectifier.

3)

What is LED? Give any two of its uses?
A LIGHT EMITTING DIODE (LED) is a forward based PN junction diode which emits
visible light when, energized. EXAMPLE: Calculator and watches.

4)

What is zener breakdown?
When both sides junction of PN junction are heavily doped, the
depletion region is very narrow. When a small reverse bias is applied, a very strong
electric field is produced. This field breaks the covalent bonds, extremely large number
of electrons and holes are produced, which gives rises to zener current.

5)

What is meant by feedback? Name any two feedbacks.
When a fraction of the output signal is returned or fed back to the input and combined
with the input signal is known as feedback.
TYPES: Positive feedback and Negative feedback.

6)

What is bandwidth of the amplifier?
Band width is defined as the frequency interval between lower cut off and upper cut
off frequency. BW = fu –fl

7)

What are the advantages of negative feedback?
a) High stabilized gain
b) Reduction in noise level
c) Increased band width
d) Increased input impedance and decreased output impedance
e) Less distortion

8)

Give the Barkhausen criteria for oscillation
a) The loop gain A β =1
b) The net phase Shift round the loop round the loop is 0º or integral multiple of 2π
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9)

What are universal gates? Why are they are so called?
NAND and NOR gates are called universal gates because they can perform all the basic
logic functions such as AND, OR and NOT.

10) What is an EXOR gate? Give the Boolean expression.
EXOR gate has an output 1, only when the inputs are complement to each other
Boolean expression.6 = X⨁ = X` + X̅
11) Give the important parameter of an operational amplifier.
a) Very high input impedance or even infinity
b) Very high gain
c) Very low output impedance or even zero
12) CE configuration is preferred over CB configuration why?
a) Very high input impedance
b) Very high gain
c) Very low output impedance
So CE configuration is preferred over CB configuration.
13) What is integrated circuit? Give its advantage.
An INTEGRATED CIRCUIT (IC) consists of a single crystal chip of Silicon, contain both
active (diodes and transistors) and passive (resistors, capacitors) elements and their
interconnections
ADVANTAGES
a) low power consumption
b) extremely small in size
c)
very small weight
d) easy replacement
e) reliability
f)
reduced cost
14) Difference between Linear ICs and Digital ICs
Linear ICs
Digital ICs
The integrated circuits which The integrated circuits which process
process the analog signals called digital signals are called digital ICs
linear ICs
15) Define input impedance of a transistor connected in C.E mode
∆ef$
GEbV G<bFE  c = A
C
∆f gh
The input impedance of the transistor is defined as the ratio of small change in baseemitter voltage to the corresponding change in base current at a given VCE. ri of the
transistor in CE mode is very high
16) Define output impedance of a transistor connected in C.E mode
∆e/$
!VbV G<bFE  i = A
C
∆/ 1
j

The output impedance of the transistor is defined as the ratio of small change in
collector-emitter voltage to the corresponding change in collector current at a given IB.
ro of the transistor in CE mode is very low.
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17) The gain of the amplifier without feedback is 100. Gain of positive feedback is 200.
Calculate feedback ratio.
Data
A= 100 Af = 200
SOLUTION
Xl − X
100
1
=
=
= 0.005
k=
Xl X
200 × 100 200
18) When the negative feedback is applied to an amplifier of gain 50, the gain after
feedback to 25. Calculate the feedback ratio.
Data
A= 50 Af= 25
SOLUTION
X − Xl
25
1
k=
=
=
= 0.02
Xl X
25 × 50 50
19) State and prove De Morgan’s theorem.
FIRST LAW
“The complement of a sum is equal to the product of the complements”
````````
X +  = X̅ ∙ `
SECOND LAW
“The complement of a product is equal to the sum of the complements”
``````
X ∙  = X̅ + `
````````
``````
A
B
`
X̅
X
+
X̅ ∙ `
X
∙
0
0
1
1
1
1
1
0
1
1
0
0
0
1
1
0
0
1
0
0
1
1
1
0
0
0
0
0
20)

X̅ + `
1
1
1
0

Draw the circuit diagram of OR (or) AND gate using diode.

OR GATE

AND GATE

21) Draw the circuit diagram of NPN in CE mode, CB mode and OC mode.
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10. COMMUNICATION SYSTEMS
1)

Define modulation factor in amplitude modulation?
The ratio of the change in amplitude of carrier wave after modulation to the amplitude
of the un-modulated carrier wave.

<!VFG!E HF !< =

Amplitude changes of carrier wave after modulation 
=
Amplitude of carrier wave before modulation


2)

Write any three applications of RADAR
a) RADAR is used in air and sea navigation. Plains and ship get detailed report of
mountains, rivers, lakes, etc,
b) RADAR system is used for safe landing of aircrafts.
c) RADAR signals reflected from clouds is used to give weather forecasting.

3)

What is fax? Mention its uses.
Fax is an electronic system for transmitting graphical information by wire or radio.
Uses: used to send printed material through telephone lines by converting into
electric signals.

4)

What are advantages in digital communication?
a) The transmission quality is high and almost independent of the distance between
the terminals.
b) The capacity of the transmission system can be increased.
c) The newer type of transmission media such as light beams in optical fibers and
wave guides in the microwave frequencies extensively use digital communication.

5)

What is mean by skip distance?
In the sky wave propagate, for a fixed frequency, the shortest distance between the
point of transmission and the point of reception along the surface is known as skip
distance.

6)

What is the necessity of modulation?
a) In radio broad casting, it is necessity to send audio frequency signals (e.g. Music,
Speech, etc,) from broad casting station over great distance to a receiver.
b) The energy of the wave increase with frequency so the audio frequency (20HZ –
20000HZ) is not having large amount of energy and cannot be send about long
distance
c) The radiation of electrical energy is practicable only at high frequencies (e.g.)
above 20KHZ.

7)

What are the limitations of amplitude modulation?
a) Noise reception
b) Low efficiency
c) Small operating range.
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8)

What is phase modulation? Give its importance?
Phase of the carrier wave is varied in accordance with the amplitude of the modulating
signal and the rate of variation is proportional to signal frequency.
Advantage:
a) Small band width.
b) High transmission speed.
c) FM signal produced from PM is very stable.

9)

What is mean by scanning?
Scanning is the process by which an electron beam spot is made to move across a
rectangular area, so as to cover it completely.

10) What are interlaced scanning?
a) Odd numbered of lines are scanned first, then even number lines during second
field.
b) To eliminate flicker effect.
c) Scanning between second lines is called as interlaced scanning.
11) What is called amplitude modulation?
When the amplitude of high frequency carrier wave is changed in accordance with the
intensity of the signal, this process is called as amplitude modulation.
12) What are the advantages in amplitude modulation?
a) Easy transmission and reception.
b) Lesser band width requirement.
c) Low cast.
13) What are the advantages in FM?
a) Noiseless reception.
b) Operating range is quite large.
c) The efficiency of transmission is very high.
14) What are the disadvantages in FM?
a) A much wide change is required by FM.
b) FM transmitting and receiving equipments, tends to more complex.
15) What are super heterodyne receivers? Give its advantages?
a) The selected radio signal is converted in to fixed intermediate frequency (say 455
KHz for AM, 10.7 MHz for FM) using mixer and local oscillator.
b) Selective and sharpness of a receiver is increased.
16) What is called modem?
Modem is a device which converts
a) Digital signal into analog signal during ‘transmission’.
b) Analog signal into digital signal during ‘reception’.
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