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UNIT -1 ELECTRO STATISTICS

ONE MARK QUESTIONS:
A glass rod rubbed with silk acquires a charge of +8x10-'2C The number of electrons
it has gained or lost (5x 107 lost)

The electro static force between two point charges kept at a distance d apart in a
medium ¢ = 6 is 0.3 N. The force between them at the same separation in vacuum is
____ (1.8N).

Electric field intensity is 400 Vm~" at a distance of 2m from a point charge. It will be 100
Vm-' at a distance (4m)

Two point charges +4q and +q are placed 30cm apart. At what point on the line joining
them the electric field is zero.  (20cm from the charge +4q)

Adipole is placed in a uniform electric field with its axis parallel to the field. It experiences.
(neither a net force nor a torque)

If a point lies at distance x from the midpoint of the dipole, the electric potential at this
point is proportionalto  (1/x2)

Four charges +q, +q, -q and -q respectively are placed at the corners. A,B,C and D of
a square of side a. The electric potential at the centre of the square is (zero)

The work done in moving 500 uc charge between two points on equipotential surface

is (zero)

Which of the following quantities is scalar?

a. dipole moment b. electric force

c. electric field d. electric potential (Electric potential)

The unit of permittivity is  (C2N-'m-?)

The number of electric lines of force originating from a charge of 1cis(1.129 x 10")

The electric field outside the plates of two oppositely charged plane sheets of charge

density is (zero)

The capacitance of a parallel plate capacitor increases from 5uF to 60uF when a

dielectric is filled between the plates. The dielectric constant of the dielectric is (12)

A hollow metal ball carrying an electric charge produces no electric field at points.
(inside the sphere)

A relative permittivity of air or vacuum is (1)

7 1
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16. The unit of electric field intensity is (NC-") or Vm™!

17. Number of electric lines of force originating from a unit positive charge is (1/¢,)

18. Electric potential at a point on the equatorial line of the dipole is (zero)

19. Electric field at a point inside the uniformly charged spherical shell is (zero)

20. Relation between electric field and potentialis (E = -dV/dx)

21. The unit of capacitance is (farad)

22. The magnitude of the induced dipole moment is (directly proportional to the external
electric field)

23. Usage of capacitor in power supplier is (to increase the efficiency of power
transmission)

24. Two capacitor of 2uF capacitance are connected in series. The effective capacitance
is (1uF)

25. Electrostatic potential energy of the capacitoris(U = 1/2 CV?)

26. Values of three electric fields are 8NC~!, -10NC-! 2Nc~'. Resultant electric field is
(zero)

27. In a electric field, two point charges, separated at a distance of 4cm, gives a potential
20V. Electric field between the pointis (5 V/cm)

28. The effect of capacitance of capacitor when the region between the two plates is filled
with dielectric ~ (increases)

29. The unit of electric flux is (Nm2C-1)

30. The Value of permittivity of free space is

1
Ans: ————C’N"'m™ (or) 8.854x10 2 C°N'm™
4TTx9x10
31. Electric potential energy of two point charges is Ans: U =4Z1g2
or

32. The negative gradient of potential is J
—dv

Ans : Electric field intensity F=——
dx

33. The work done is moving 500 pc charge between two points on equipotential
surface is Ans : Zero

34. n Capacitors each of capacitance C are connected in series. The effective

capacitance is C
Ans : —
n

35. n Capacitors each of capacitance C are connected in parallel. The effective
capacitance is
Ans : (nC)

36. When the charge given to a capacitor is doubled, its capacitance
Ans : dose not change

I, 7
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7
THREE MARK QUESTIONS
1. Distinguish between the conductor and insulator. Give examples.
i. Bodies which allow the charges to pass through itself are called conductor.
eg. metals, human body, earth etc.,
ii. Bodies which do not allow the charges to pass through are called insulator
eg., glass, mica, ebonite, plastic etc.,
2. Write notes on Quantisation of Electric Charge.

In nature the electric charge of any system is always an integral multiple of the
least amount of charge. (q=ne)
Write notes on Conservation of Electric Charge.

According to the law of conservation of electric charge, the total charge in an
isolated system remains constant.

Eg. 92UZ38 _______ > 90'|'|-]234.|. 2He4

Total charge before decay =+92e
Total charge after decay = 90e + 2e

Write notes on Additive Nature of Charge

The total electric charge of a system is equal to their algebric sum of electric
charges located in the system.
eg. (+2q) +(-59)=-3q
State Coulomb’s law in electrostatics.

The force of attraction or repulsion between two point charges is directly
proportional to the product of the charges and inversely proportional to the square of
the distance between them

Define Coulomb:
One coulomb is defined as the quantity of charge, which when placed at a distance
of 1 metre in air or vacuum from an equal and similar charge experiences a repulsive
force of 9 x 10° N.

What is Relative Permittivity?
The ratio between the permittivity of medium and permittivity of free space is called

as relative permittivity (or) dielectric constant of the medium.
- £
& T €0

Explain the principle of Superposition.
The total force on a given charge is the vector sum of the forces exerted on it due
to all other charges.
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9. Define: Electric Field Intensity.

Electric field intensity at a point, in an electric field is defined as the force experienced
by a unit positive charge kept at that point.

E =F/q, unit: NC'

10. What is Electric Dipole? Give Examples.
Two equal and opposite charges separated by a very small distance constitute an

electric dipole.

Eg. Water, Ammonia

11. What is Electric Dipole Moment? Give its unit.
The magnitude of the dipole moment is given by the product of the magnitude of
the one of the charges and the distance between them.P = g.2d unit = Cm

12. Write short notes on Microwave oven?

It is used to cook the food in a short time. When the oven is operated, the
microwaves are generated, which in turn produce a 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.

13. Distinguish between Electric Potential and Potential Difference.

Electric Potential Potential Difference

14.

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
forces

The potential difference between
two point in an electric field is
defined as the amount of work done
in moving a unit positive charge
from one point to the other against
the electric forces

This is a scalar quantity

This may be changed to being
either scalar or vector quantity

What is Equipotential Surface?

If all the points of a surface are at the same electric potential, then the surface

is called an equipotential surface.

i 7
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15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Define Gauss law: !

The total flux of the electric field E over any closed surface is equal to - times the
net charge enclosed by the surface °

Why is it safer to be inside a car than standing under a tree during lightning?

The metal body of the car provides electro static shielding, where the electric field
is zero. During lightning the electric discharge passes through the body of the car.
What is Electro Static Induction?

It is possible to obtain charges without any contact with another charge. They are
known as induced charges and the phenomenon of producing induced charges is
known as electrostatic induction.

It is used in electro static machines like Vande Graff generator and capacitors.
What is a Capacitor? Define its capacitances and give its unit?

A capacitor is a device for storing electric charges.

The capacitance of a conductor is defined as the ratio of the charge given to the
conductor to the potential developed in the conductor.

The unit of capacitance is farad.

Define farad

The unit of capacitance is farad

The conductor has a capacitance of one farad, if a charge of 1 coulomb given to it
rises its potential by 1 volt.

What are Non Polar Molecules? Give examples.

A non polar molecules is one in which the centre of gravity of the positive charges
coincide with the centre of gravity of the negative charges. Eg : O,, N,, H,

What are Polar Molecules? Give its examples.

A polar molecule is one in which the centre of gravity of the positive charges is
separated from the centre of gravity of the negative charges by the finite distance.
What is Polarisation? Eg : N0, H,0

The alignment of the dipole moments of the permanent or induced dipoles in the
direction of applied electric field is called polarisation or electric polarisation.

What is 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. Eg:Ebonite,Mica

Explain the effect of introducing a dielectric slab between the plates of the
parallel plate capacitor.

The capacitance of a capacitor C= EpEy %

for any dielectric ¢, > 1, so the capacitance increases when dielectric is placed.
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25. What are uses of Capacitors?
They are used in the ignition system of automobile engines to eliminate sparking.

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

Capacitors are used to generate electro magnetic oscillations and in tuning the
radio circuits.

26. What is meant by Action of Point?

The leakage of electric charges from the sharp point on the charged conductor is
known as action of point or corona discharge.

This principle is made use of in the electro static machines for collecting charges
and in lightning arrestors.

27. Three capacitors each of capacitance 9uF are connected in series. Find the
resultant capacitance of the combination.

1 1 1 1
C 999
I 1+1+1
c 9

1 3

C. 9

1 1

c 3

C, =3uF

28. What is 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.

29. Define electric flux. Give its unit.

The total number of electric lines of force crossing through the given area. It's
unit is Nm2C-".
Five Mark Questions:
1. Write the properties of electric lines of forces.

2.Derive an expression for the torque acting on the electric dipole when placed in
a uniform field.
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3. Obtain an expression for electric potential due to a point charge.

4. Explain the principle of capacitor ) )

5. Prove that energy stored in a parallel plate capacitor is a9 (or) 1 CVv

6. What is electrostatic potential energy of a system of twg%oint clgarges? Deduce an
expression for it.

7. Using Gauss law: derive an expression for electric field due to two parallel charged
sheets.

8. Derive an expression for electric potential energy of an electric dipole in an electric field.

Ten Mark Questions:

1. Derive an expression for electric field due to electric dipole at a point on its axial line

2. Derive an expression for electric field due to electric dipole ata point on its equatorial
line.

3. Derive an expression for electric potential due to an electric dipole, discuss the special
cases.

4. State Gauss law. Applying this, calculate electric field due to i) an infinitely long straight
conductor with uniform charge density ii) an infinite plane sheet of charge of q.

5. Explain the principle of capacitor. Deduce an expression for the capacitance of the
parallel plate capacitor.

6. What is dielectric? Derive an expression for capacitance of parallel plate capacitor
with a dielectric medium.

7. Deduce an expression for the equivalent capacitance of capacitors connected in series
and parallel.

8. State the principle and explain the construction and working of Van de Graff generator.

UNIT -2 CURRENT ELECTRICITY

One Mark Questions.

1. Acharge of 60 C passes through an electric lamp in 2 minutes. Then the currentin the
lamp is (0.5A)
2. The material through which electric charge can flow easily is

a).quartz b)mica c¢)germanium d)copper. [copper]
3. The current flowing in a conductor is proportional to
a) drift velocity b) 1/ area of cross section
c¢) 1/ no. of electrons d).square of area of cross section. [drift velocity]
4. Atoaster operating at 240v has a resistance of 120 Ohm. The power is [480 W]
5. Ifthe length of a copper wire has a certain resistance R, then on doubling the length its
specific resistance [will remain the same]
6. When two 2 Ohm resistances are in parallel, the effective resistance is 101

7. In the case of insulator, as the temperature decreases, resistivity
[increases]
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8.

9.

10.

1

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.

22.

23.
24,

If the resistance of coil is 2 Ohm at 0°C and a = 0.004/°C then its resistance at 100°C

is [2.8 Ohm]
According to Faraday’s law of electrolysis, when a current is passed, the mass of ions
deposited at the cathode is independent of [ resistance]
Expression for current density is [J=1A]
. The unit of conductance is [mho]
If the sum of the currents entering the junction is equal to 12 A, then the sum of the
currents leaving the junction is [12 A]
Which of the following is conducting current?
a) Wood b) Micac) Glass d) Tungsten [Tungsten]

The example for the material whose resistivity is 102 to 104 Ohm meter _
[ germanium or silicon]

Transition temperature of mercury is [4.2 K]

can be used as memory or storage element in computer

[super conductors]

In carbon resistors, silver rings indicates [10% variation of Resistance]
When two 6 Ohm resistances are in parallel the effective resistance is [ 3 Ohm]
Example for secondary cell is [Lead - Acid accumulator]
5ACurrent, 200 V voltage being a Electric heater. Power of Electric heateris __ [1 KW]
A material with a negative temperature coefficientis calledasa____ [ Thermistor]
When n resistors of equal resistances (R) are connected in series the effective

resistance is Ans: nR.

The unit of electro cheimal equivalent Ans: Kg C-1
The energy equivalent to 1Kwh =36x10°.J

THREE MARKS - QUESTIONS

Define Drift Velocity. Give its unit.

Drift velocity is defined as the velocity with which free electrons get drifted towards
the positive terminal, when an electric field is applied. Its unitis ms-1.
Define Mobility. Give its unit.

Mobility is defined as the drift velocity acquired per unit electric field.

Its unitis m2 V-1.8-1.
State Ohm’s law.

At a constant temperature, the steady current flowing through a conductor is directly
proportional to the potential difference between the two ends of the conductor.

laV, V=IR

Define Conductance. Write its unit.

The reciprocal of resistance is conductance. G=1/R Its unit is mho.
What is Electrical Conductivity. Give its unit.

The reciprocal of electrical resistivity, is called electrical conductivity. Unitis mho m™
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10.

1.

12.

13.

14.

15.

What is called specific resistance [or] electrical resistivity? Give its unit.

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 cross section. Its unitis ohm—-m.
What are called Superconductors?

The ability of certain metals, their compounds and alloys to conduct electricity with
zero resistance at very low temperatures is called superconductivity. The materials
which exhibit this property are called superconductors.

What is called the Transition or Critical Temperature?

The temperature at which electrical resistivity of the material suddenly drops to
zero and the material changes from normal conductor to superconductor is called the
transition [or] critical temperature.

List some applications of Superconductors.
(i) Superconductors can be used as memory or storage elements in computers.

(i) Since the current in a superconducting wire can flow without any change in
magnitude, it can be used for transmission lines.

(iii) Itis used to produce powerful electromagnets.

(iv) Superconducting magnetic propulsion systems may be used to launch satellites
into orbits directly from the earth without the use of rockets.

The colours of a carbon resistor is orange, orange, orange. What is the value
of Resistance?

The first orange ring corresponds to 3
The second orange ring corresponds to 3
The third orange ring corresponds to 103
The total resistance is 33X103 = 33000 Q =33k Q+20%
Define the temperature co-efficient 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 0°C.
State Kirchoffs Laws.
(i) Kirchoffs current law states that the algebraic sum of the currents meeting at
any junction in a circuit is zero.

(ii) Kirchoffs voltage law states that the algebraic sum of the products of resistance
and current in each path of any closed circuit is equal to the algebraic sum of the
emf ‘s in that closed circuit.

State the principle of Potentiometer.
The emf of the cell is directly proportional to its balancing length. E o I.
Why is copper wire not suitable for a Potentiometer?
Because (i) Its temperature co - efficient is high and
(i) Specific resistance is low.

State Faraday’s laws of Electrolysis.
(i) The mass of a substance liberated at an electrode is directly proportional to the
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charge passing through the electrolyte.
(i) The mass of a substance liberated at an electrode by a given amount of charge is
proportional to the chemical equivalent of the substance.
16. What are called Primary Cell?
The cells from which the electric energy is derived by irreversible chemical reaction
are called primary cells. They cannot rechargeable
17. What are called Secondary Cell?
The cells from which the electric energy is derived by reversible chemical reaction
are called secondary cell. They can rechargeable

18. A manganin wire of length 2m has a diameter of 0.4mm with a resister of 70Q.
Find the resistivity of the material.

resistivity
L=2m,r=0.2x10-3m, R =70Q. ,
D= TR
[
B 3.14x(0.2x107°)* x 70
- 2m
P =44x10"°Qm
19. Distinguish between EMF and potential difference.
EMF Potential difference
1. The difference of potential 1.The difference in potential between
between the two terminals of a cell| any two points in a closed circuit is
in an open circuit is called EMF. called potential difference.
2. The EMF is independent of 2.Potential difference is proportional
external resistance of the circuit. to the resistance between any two
points.

20. The resistance of a nichrome wire at 00 C is 10Q. If its temperature co efficient

of resistance is 0.004/0C. Find its resistance at boiling point of water. Comment
on the result.

R, =R, (1+01)
=10[1+(0.004 x100)]
=10[1.4]
Rt =140
As the temperature increase the resistance of wire also increases.
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21. Distinguish between electric power and electric energy.

Electric Power Electric Energy
1. It is defined as the rate of doing It is the capacity to do work.
electric work.
2. Its unit is watt. Its unit is joul or Kilowatthour.

22. What are the applications of Secondary cells?

1. The secondary cells are rechargeable.

2. They have low internal resistance. Hence they deliver a high current of required.

3. These cells are huge in size. Hence they are used in automobiles like car, two
wheelers etc.

23. What are the changes observed at transistor temperature, when the conductor
becomes a super conductor?

1. The electrical resistivity drops to zero.
2. The conductivity becomes infinity.
3. The magnetic flux lines are excluded from the material.

Part C: FIVE MARK QUESTIONS

Derive the relationship between current and drift velocity.

Explain the determination of the internal resistance of a cell using volt meter.

State and explain Kirchoff’s laws for electrical networks.

State and explain Faraday’s laws of electrolysis. How are the laws verified

experimentally?

5. Describe an experiment to find unknown resistance, specific resistance and
temperature co-efficient of resistance using meter bridge?

6. How can emf of two given cells be compared using potentiometer?

7. Derive an expression for bridge balance condition for wheatstone’s bridge.

8. If two more resistors are connected in parallel, derive an expression for the effective
capacitance.

9. Explain the working of Lechlache's cell with a diagram.

10. Explain the action of leed-oxid accumulator.

11. Explain the construction and working of Daniell cell.

12. Write any five applications of superconductors.

o=
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UNIT 3 - EFFECTS OF ELECTRIC CURRENT

One Mark Questions:

1.
2.
3.

10.

1.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.

24.

25

Joule’s law of heating is (H = VIt) (or) H = IRT (or) Yat

Nicrome wire is used as the heating element because it has high specific resistance

Petlier coefficient at a junction of thermocouple depends on the
(temperature of the junction)

In a thermo couple, the temperature of the cold junction is 20°C, the neutral temperature
is 270°C. The temperature of inversion is (520°C)
Which of the following equations represents Biot - Savart law? Ly (ﬁ v ;)

dB = ir
Magnetic field at a point along the axis of the circular coil carrying current at a distance
x from the centre of the coil is directly proportional to (x~3)
In a tangent galvanometer, for a constant current the deflection is 30°C. The plane of the
coil is rotated through 90°C Now, for the same constant current, the deflection will be ( 0°)

The period of revolution of a charged particle inside a cyclotron does not depend on
[ the velocity of the particle]
The torque on a rectangular coil placed on a uniform magnetic field is large when
[the number of turns is large]

Phosphor - bronze wire is used for suspension in a moving coil galvanometer because
it has [Smallcouple per unit twist]

Of the following devices, which has small resistance?[ammeter of range 0 - 10A]
A galvanometer of resistance G Ohm - is shunted with S Ohm. The effective resistance
of the combination is Ra then which of the following statements is true? (Ra is less
than both G and S)
An ideal voltmeter has [infinite resistance.]
Which of the following principle is used in a Thermopile? [Seebeck Effect]
The positive Thomson effect present in [Ag]

The unit of Thomson coefficient is [ Volt/°C]

The permeability of vacuum is [4 7 x10~7 H/m]

According to Tangent law is B = B, tan@

The radius of circular path of a charged particle in a uniform magnetic field is
(r=mv/Bq)

Current sensitivity of a galvanometeris [ nBA/ C]

For a given thermocouple the neutral temperature [is a constant]

An electron is moving with a velocity of 3x10°#s ™' perpendicular to a uniform
magnetic field of induction 0.5 T. The force experienced by the electron is

[2.4 x 10-13N]

The period of revolution of a charged particle inside a cyclotron does not depend on
[the velocity of the particle]

Fuse wire [has high resistance]
. Voltage sensitivity of a galvanometer [nBA / CG]
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3 MARK QUESTIONS :

1. State Joule’s Law?
The current carrying conductor produces the heat.
Joules law states that the heat produced is
i) directly proportional to the square of the current I2for a given R.
ii) directly proportional to Resistance R for a given |
i) directly proportional to the time of passage of current. H=I12 Rt

2. Define Peltier coefficient (r)

The amount of heat energy absorbed or evolved at one of the junctions of a thermo
couple when one ampere current flows for one second is called Peltier coefficient.
Itis denoted by H== 1t (Unit: Volt).

3. Define Thomson coefficient.

The amount of heat energy absorbed or evolved when one ampere current flows for
one second (One coulomb) in a metal between two points which differ in temperature by
1°C is called Thomson coefficient. (Unit : Volt/°C).

4. State Biot’s Savart law?

The Magnetic induction of a current carrying conductor is

(i) directly. proportional to the current.(l)

(i) directly proportional to the length. of the current element dl)

(iii) directly proportional to the sine of the angle between the line joining element

dl and the point (sin @)

(iv) inversely proportional to the square of the distance of the point from the

element. (—=
(37)

5. State the 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 is the current through the solenoid is along anticlockwise
direction, the nearer end corresponds to North pole and the other end is south pole.
6. Define Ampere.

Ampere is defined as that constant current which when flowing through two parallel
infinitely long straight conductors of negligible cross section and place in air (or) vacuum at
a distance of one meter apart, experience a force of 2 x 10 =/ newton per unit length of the
conductor.

7. What is Seebeck effect?

Two dissimilar metals connected to form two junctions is called thermo couple.
The emf developed in the circuit is thermo electric emf. the current through the circuit is
called thermo electric current. This effect is called Thermo Electric Effect (or) Seebeck
Effect.
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8. What is Neutral and Inversion temperature?
The thermo emfrises to a maximum at a temperature (Tn) is called neutral temperature.
Above neutral temperature, the thermo emf decreases and eventually becomes zero
at a particular temperature called temperature of inversion.
9. What is Peltier effect?
When electric current is passed through a circuit consists of two dissimilar metals,
heat is evolved at one junction and absorbed at the other junction. This is called peltier
effect.

10. What is Thomson effect?

When current flows through an unequally heated conductor heat is evolved or absorbed
through the body of the conductor this effect is called Thomson effect.
11. State the Right Hand Palm Rule

The coil is held in the right hand so that the fingers point in the direction of the current
in the windings. The extended thumb points in the direction of the magnetic field.
12. State Flemming’s Left Hand Rule

The forefinger the middle finger and the thumb of the left hand are stretched in

mutually perpendicular directions. If the forefinger points in the direction of the magnetic
field, the middle finger point in the direction of the current then the thumb points in the
direction of the force on the conductor.
13. What is current sensitivity of a Galvanometer?

The current sensitivity of the galvanometer is defined as the deflection produced
when unit current passes through the galvanometer.
Current sensitivity 0 = nBA
I C
14. What are the limitations of Cyclotron?
i) Maintaining a uniform magnetic field over a large area of the Dees is difficult.
i) At high velocities, relativistic variation of mass of the particle upsets the
resonance condition.
iii) At high frequencies, relativistic variation of mass of the electron is appreciable
and hence electrons cannot be accelerated by cyclotron.

15. How will you convert a Galvanometer into an Ammeter and a Volt Meter?
1. Agalvanometer is converted into an ammeter by connecting. Alow resistance
in parallel with it.
2.A galvanometer is converted into a voltmeter by connecting a high resistance
in series with it.

16. Calculate the resistance of the filament of a 100W, 220V electric bulb.
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V =220V ; P=100W

P 220x220
100
R =484Q),
17. Mention any two differences between peltier effect and Jowle's heating.
Peltler Effect Joule's Effect
1. Heat is absorbed or evolved at the| Heat is always evolved throughout
junction. the conductor.
2. Heat is directly at proportional to Heat is directly proportional to
current (1) square of the current (12).
3. Reversible process. Irreversible process.
4. It depends on the direction of It does not depend on direction of
current. current

18. Why is nichrome used as a heating element? (or) what are the characteristics of
heating element used in electric heating device?

(i) It has high specific resistance.
(ii) It has high melting point.
(i) It is not easily oxidized.
19. How can we increase the current sensitivity of a galvanometer?
Current sensitivity 9 = nBA
I C

The current sensitivity of a galvanometer can be increased by

(i) Increasing the number of tums (n)

(i) Increasing the magnetic induction (B)

(iii) Increasing the area of the coil (A)

(iv) Decreasing the couple per unit twist of the suspension wire (c)

20. State Tangent law.

A magnetic needle suspended at a point where there are two crossed magnetic
fields at rightangle to each other will come to rest in the direction of resultant of these
two fields. B = Bntan 6
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21. In galvanometer, increasing the current sensitivity does not necessarily
increase the voltage sensitivity explain.

(i) Current sensitivity 0_ %

(ii) Voltage sensitivity 0 = nbA
V CG
When the number of turns is doubled , current sensitivity is also doubled, but
increasing the number of turns, correspondingly increase the resistance. Hence voltage
sensitivity remains unchanged.

22. What is Ampere's circutal law?

The line integral i}ﬁ.gf for a closed curve is equal to po times the not current
lothrough the area bounded by the curve.

$Bdl=pL],
5 MARK QUESTIONS:
1. State and Explain the Biot - Savart law?
2. Explain the Thomson effect?
3. Derive the Ampere’s circuital law?
4., How canwe convertthe galvanometer into an ammeter and a Volt meter.

Explain with circuits.
5.  What are the special features of magnetic Lorenlz force.

10 MARK QUESTIONS:

1. Explain the construction and principle of a Tangent Galvanometer.

2. Explain the Joule’s law and its verifications.

3. Obtain an expression for the magnetic induction at a point due to an infinitely long
straight conductor carrying current.

4. State Ampere's circuital law. And find the magnetic induction due to a straight
solenoid.

5. Explain in details the principle. Construction and worming of cyclotron with neat
diagram.

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

7. Deduce the expression for the force in a current carrying conductor placed in a
magnetic field.

8. Deduce an expression for the period of rotation of the charged practical in a uniform
magnetic field.
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UNIT -4
ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENT.

One mark Questions :
1. Electromagnetic induction is not used in room heater

2. A. coil of area of cross section 0.5 m2 with 10 turns is in a plane which is perpendicular
to as uniform Magnetic field of 0.2 Wb/ m?2 The flux through the coil is 1 Wb.

3. Lenz’s law is in accordance with the law of conservation of enerqy

4. The self inductance of a straight conductor is Zero

5. The unit Henry can also be writenas  a) VsA~' b)WbA~'¢c)Ohms d) all

6. An emf of 12V is induced when the current in the coil changes at the rate of 40As™" the
coefficient of self induction of the coilis 0.3 H

7. DC of 5A produces the same heating effect as an AC of 5A rms current

8. Transformer works on Ac only

9. The part of the AC generator that passes the current from the coil to the external circuit
is_Brushes

10.In an Ac circuit the applied emf e=Egsin (ot+n/2) leads the current.
| =1, sin (ot-n/2) by &

11. Which of the following cannot be stepped up in a transformer? input power

12. The power loss is less in transmission lines when voltage is more but current are
less.

13. Which of the following devices does not allow dc. to pass through capacitor

14. In an AC circuit the average value of current is zero

15. In mutual Induction, magnetic flux is directly proportional to current.

16. The impedance of a capacitor is inversely proportional to the capacitance.

17. The emf in a circuit with an inductor only /2 ahead over current.

18. The potential difference of primary coil of an ideal transformer, having input power is 10
KW, Secondary coil current 25 Aratio of primary and secondary coil 5 : 1 is 2000V

19. In a LCR circuit if XL=X; Then maximum current, minimum resistance

20. The power of complete capacitor circuit is Zero

21. Which is used to transmit high power with low cost? Three phase generator

22. The flux passing normally through unit area is Magnetic Induction

23. The principle of transformer is mutual Induction

24. Resonance is used in radio receiver circuit.

25. The frequency of electric power used at home is 50 Hz

26. Transformer works on [Ac only]

27. The reactance offered by 3 mH inductor to an Ac supply of frequency 50 Hz is
[94.2 Ohm]

28. The r.m.s of an ac voltage with a peak value of 310 Vis (220 V)

Y Y17
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29. The part of the AC generator that passes the current from the coil to the external
circuit is brushes.

30. The r.m.s. value of the AC current flowing through a resistor is 5A. Its peak value is
7.07A.

31. In an AC circuit, the voltage leads the current by a phase of % then the circuit has
Only an Inductor (L)

%\%
%a"'é

s S 9

32. An e.m.f. of 12V is induced when the current in the coil changes at the rate of 40 As™.

The co efficient of self-induction of the coil is 0.3H
33. Which of the following devices does not allow DC to fan through? Capacitor

34. The unit henry can also be written as All the above.

3 MARKS QUESTIONS:

1. What is electromagnetic induction?
The phenomenon of producing an induced emf due to the changes in the magnetic
flux associated with a closed circuit is known as electromagnetic induction.
2. State Faraday’s laws of electromagnetic induction?
First law:
Whenever the amount of magnetic flux linked with a closed circuit 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 emfinduced in a closed circuit is directly proportional to the rate of

change of magnetic flux linked with the circuit
e l?
dt

3. State the Lenz’s 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.
_—d(N9)

dt
4. Define Coefficient of Self Induction?
Coefficient of self induction of a coil is numerically equal to the magnetic flux linked
with a coil when unit current flows through it.

- —e
o /dl’
5. Define 1 Henry dt

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 Coefficient of Mutual Induction

Coefficient of mutual induction of two coils is numerically equal to the magnetic flux
linked with one coil when unit current flows through the neighbouring coil.
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7. State Flemming’s right hand rule. (or) generator Rule

The forefinger, the middle finger and the thumb of the right hand are held in the three
inutually perpendicular directions. If the forefinger points along the direction of the magnetic
field and the thumb is along the direction of motion of the conductor, then the middle finger

points in the direction of the induced current. This rule is also called generator rule.

8. Define the RMS value of a.c.

The rms value of 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. What is Q - factor?

The Q factor of a series resonance circuit is defined as the ratio of the voltage across
a coil or capacitor to the applied voltage.

Q = Voltage across L or C
applied voltage
10. What is Eddy current? (or) Foucault Current?

When a mass of metal moves in a magnetic field or when the magnetic field through
a stationary mass of metal is altered, induced current is produced in the metal. This induced
current flows in the metal in the form of closed loops resembling “eddies” or whirl pool.
Hence this current is called eddy current.

11. Define Magnetic flux?

The magnetic flux (¢) linked with a surface held in a magnetic field (B) is defined as
the number of magnetic lines of force crossing a closed area¢p = BA cos 0

12. Define efficiency of a Transformer?
Efficiency of a transformer is defined as the ratio of percentage of output power to
the input power. output power  El

= (o)
n input power EpIP x 100%

13. What are the uses of a Transformer?
Itis used in voltage rectifiers
It is used in induced reactors
It is used in welding process.
It is used in power transmissions

14. An aircraft having a wingspan of 20.48 m flies due north at a speed of
40 ms ! If the vertical component of earths magnetic field at that place is
2 x 1075 T, Calculate the emf induced between the ends of the wings.
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Data: = 20.48 m

I
Vv = 40 ms-1
B = 2x107°
e = ?
e = - Blv
= -2x105x20.48 x40
e = -0.0164 Volt

15. Calculate the mutual inductance between two coils when a current of 4 A
changing to 8 A in 0.5s in one coil induces an emf of 50 mV in the other
coil.

Data:
l,=4A; |, =8A t:0.5s
e=50mV=50x10-3V
M=7?

Solution:

&
dt

dt dt 0.5
M =6.25%x10" henry
16. A coil of area of cross-section 0.5m? with 10 turns is in a plane perpendicular
to a uniform magnetic field of 0.2 wb/mZ2. Calculate the flues through the coil .
¢ = NBA(or)f = NBA
@ =0.5x10x0.2
¢ =1wb
17. An e.m.f. of 5V is induced when the current in the coil changes at the rate of
100 As™ Find the co efficient if self-induction of the coil.

e =—

e:ﬂ!L.g
dr
L= =% _ T _005H
dlldi 100
L=50mH.

18. Write the equation of a 25 cycle current size wave having rms value of 30A.
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Solution: i=1,sinwt

i=1_~J2sin2mnt

FIY

i =304/2 sin 27T 251
i=42.42sin157¢
19. Define unit of self inductance (or) Define henry (H)

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.

20. Mention the methods of producing induced e.m.f.
Ans: The 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 (6) with respect to the magnetic field.
—d
e =—(NBAcoso)
dt

21. Define quality factor (or) Q factor.
Q factor of a series resonant circuit is defined as the ratio of the voltage across a
coil or capacitor to the applied voltage.

_ VoltageacrossLorC 1 |[L

appliedvoltage RNC
22. Give the difference between AF choke and RF choke.

AF choke RF Choke
1. Itis used in low frequency a.c. 1. itis used in high frequency
circuit. wireless receiver circuit.
2. AF chokes have iron wire. 2. RF chokes have air core.
3. It has high inductance. 3. It has low inductance.

5 Marks Questions

Explain how an emf can be induced by changing the area enclosed by the coil.
What are the power losses in transformer. How can be reduced it.

Obtain an expression for the self-inductance of a long solenoid.

Describe the principle, construction and working of a choke coil.

Explain the mutual induction between two long solenoids. Obtain the expression for
the mutual inductance of two long solenoids.

ok N =
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6.
7.

8.
9.

State Faraday's laws and Lenz's law of electromagnetic induction.

Obtain an expression for the current flowing in a circuit containing resistance only to
which alternating emf is applied. Find the phase relationship between voltage and
current.

Explain the application of Eddy current.

Obtain the phase relation between current and voltage in an a.c. circuit with inductor
only.

10 Marks Questions

1.

w

Discuss with theory the method of inducing emf in a coil by changing its orientation
with respect to the direction of the magnetic field.

Describe the principle, construction and working of a single phase AC generator.
Explain the principle of transformer and discuss its construction and working

A source of alternating emf is connected to a series combination of a resistor R
an inductor L and a capacitor C. Obtain with the help of a vector diagram of emf
and impedance, an expression for (i) the effective voltage (ii). the impedance
(iii) the phase relationship between the current and the voltage.

Obtain the phase relation between current and voltage in an a.c. circuit with

Capacitor only.
UNIT -5

ELECTROMAGNETIC WAVES & WAVE OPTICS

One mark Questions

1.

In an electromagnetic wave power is transmitted in a direction perpendicular to
both fields.

Electromagnetic waves are transverse waves.

In an electromagnetic wave the phase difference between electric field E and magnetic
field B is zero.

Atomic spectrum should be pure line spectrum

When a drop of water is introduced between the glass plate and plano convex lens in
Newton’s ring system, the ring system contracts.

A beam of mono chromatic light enters from vacuum into a medium of refractive index
p. The ratio of the wavelengths of the incident and refracted waves is_u:1

It the wavelength of the light is reduced to one forth, then the amount of scattering is
increases by 256 times.

In Newton’s ring experiment the radii of mt" and (m+4)" dark rings are respectively
V5mm and V7mm. What is the value of m? 10

The path difference between two monochromatic light waves of wavelength 4000 A%is
2x10~'m. The phase difference between them is &

) ¢ 7
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10.

1.

12.

13.
14.
15.
16.
17.

18.
19.

20.

21.
22.

23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

34.
35.
36.

In young’s double slit experiment the third bright band for wave length of light 6000 A°
coincides with the fourth bright band for another source in the same arrangement. The
wave length of the another source is 4500 A°

Alight of wave length 6000 A% is incident normally on a grating 0.005m wide with 2500
lines. Then the maximum order is 3

A diffraction pattern is obtained using a beam of red light. What happens if the red light
is replaced by blue light? diffraction pattern becomes narrower and crowded
together.

The refractive index of the medium for the polarising angle 60°is 1.732 or V3

Accelerated charges generate Electromagnetic waves
The velocity of electromagnetic waves in vacuum or free space is 1/Vpgg,
In Hertz experiment the two metal plates A and B are placed with a separation of 60cm

Frequency of electromagnetic waves produced by hertz arrangement was about
5x107Hz

Frequency range of AM band of radio waves is from 530 KHz to 1710 KHz
Infrared lamps are used in Physiotherapy

Radiation used in the detection of forged documents and finger prints in forensic
laboratory is Ultraviolet rays

Wavelength of two sodium lines (D1 & D2) 5896A° and 5890A°

Spectrum is characteristic of the emitting substance and is used to identify the
gas. Line emission

The Spectrum used for making dye is band absorption

Dark lines appearing in the solar spectrum are called Fraunhofer lines

Temperature of sun’s outer layer is about 6000K

Delayed fluorescence is known as Phosphorescence

Accarding to Rayleigh scattering law, the amount of scattering is inversely proportional
to A

In Raman effect, lines of shorter wave lengths are called anti - Stokes lines
Raman shift or Raman frequency is positive for stokes lines

Corpuscular theory was put forward by Newton

A point source at a finite distance in an isotropic medium emits spherical wavefront
A point source of light at infinite distance emits plane wavefront

When the distance between the source and the screen is increased in young’s double
slit expt the fringe width increases.

The phenomenon which confirms that light waves are transverse in nature is polarisation
According to Brewster’s law u_= tanip
The ratio of the radi of Newton’srings  V1: V2 :+3
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37. The face angles of Nicol prism is 72° and 108°
38. Double refraction was discovered by Bartholinus.

39. The polarizing angle for glass is 5§7.5°

40. Of the following, which one is a biaxial crystal. Mica, topaz, selenite and Aragonite.
41. An example for uni - axial crystal Calcite, Quartz, ice and tourmaline.

42. A Nicol prism is based on the principle of Double refraction.

43. Polarization by reflection was discovered by Malus.

44. The unit of grating element in a grating is Metre

45. When abeam of light incident on the glass plate at its polarising angle, the angle between
the incident ray and reflecting surface 32.5°

46. In case of partially polarized light, when the analyzer is rotated through 90° the intensity
of light beam varies from. Maximum to Minimum

47. Instrument used to determine the optical rotation produced by the substance is
Polarimeter

48. The ratio of scattering powers of two wavelengths 4000 nm and 6000 nmis 81:16

49. In young’s double slit experiment, sodium lightis employed and interference fringes are
obtained in which the band width of 3rd bright fringe is 2.2mm. what will be the band
width of 2nd dark fringe? 2.2mm

50. In Newton’s ring experiment, the ratio of the radii of 4th ring and 9th ring is 2:3

3 MARK QUESTIONS:

1. What are Electromagnetic Waves?

Accelerated charges generate linked electric and magnetic disturbances.
If the charges oscillate periodically, the electric and magnetic disturbances are perpendicular
to each other and perpendicular to the direction of motion. These disturbances have the
properties of a wave and propagate through space without any material medium. These
waves are called electromagnetic waves.

2. What are Fraunhofer lines?
The dark lines in the solar spectrum are called fraunhofer lines.
It is example of line absorption spectra.
3. Why the centre of newton’s ring is dark?
The reflected ray suffered a phase change 7 at denser medium itself. So
the centre of newton’s ring is dark.

4. What are the uses of uv rays?
i) They are used for sterlizing surgical instruments.

i) They are used for detection of forged documents, finger prints.
ii) They are used for find atomic structure.

5. What are the two modes of propagation of Light Energy?
There are two modes of propagation of energy from one place to another place.
1. By a stream of particles moving with a finite velocity.

W 7

—1 24 /__Physics




I Free Edition. Not for Sale IVDP, KRISHNAGIRI. £3E7,

2. By wave motion
6. Difference between ordinaray ray and extra ordinaray ray.

Ordinaray ray Extra Ordinaray ray
1.1t obeys laws of refraction 1.1t doesn’t obeys laws of refraction
2.1t travel the velocity of light. 2.1t doesn’t travel the velocity of light
3.1t forms spherical wave front. 3.1t forms elliptical wave front.

7. State Rayleigh’s Scattering law?
The amount of scattering of light is inversely proportional to fourth power of the
wavelength.

8. Why the sky appears bluish in colour?

The blue appearance of sky is due to scattering of light by the atmosphere. according
to Rayleigh’s scattering law shorter wavelength (blue colour) scattered much more than
the longer wave length (Red light). This scattered radiation cause the sky to appear blue.

9. At sunset and sunrise, the sun appears reddish. Why?

At sunrise and sunset, the light from the sun have to travel a larger part of atmosphere
than at noon. Therefore most of the shorter wavelength (blue light) is scattered and only
the red light having longer wavelength reaches the observer. Hence, sun appears reddish
at sunrise and sunset.

10. Define Wave front.
The locus of all points having the same state of vibration is called wavefront.

11. State Huygen’s principle

Huygen’s principle states that.

1. Every point on a given wave front may be considered as a source of secondary
wavelets which spread out with the speed of light in that medium

2. The new wavefront is the forward envelope of the secondary wavelets at that instant.

12. What is Tyndal Scattering?
The scattering of light by colloidal particles is called Tyndal scattering.

13. State Superposition Principle.

When two or more waves passes simultaneously through the same medium, each
wave proceeds as if the other waves are absent. the resultant displacement at any point is
the vector addition of the displacements due to the individual waves. This is known as
principle of superposition. If Y, and Y, represent the individual displacements, then the
resultant displacement is givenby Y = Y, +Y,

14. What are Coherent Sources?
Two sources are said to be coherent if they emit light waves of same wave length,
same amplitude and start with same phase
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15. What is Interference?
The redistribution of intensity of light on account of the superposition of two waves is
called interference.

16. What are the conditions for the formation of sustained interference?
The conditions for the formation of sustained interference are
1. The sources should be coherent.
2. The two sources should be very narrow.
3. The sources should lie close to each other to form distinct and broad fringes.

17. State the conditions for obtaining clear and broad interference bands.
1. The wavelength of light used must be larger.
2. The source and screen must be separated as far as possible
3. The sources should lie close to each other to form distinct and broad fringes.

18. Difference between fluorescence and phosphorescence.

Fluorescence Phosphorescence

The excited atoms return to their The excited atoms does not return
lower energy sate immediately to their lower energy sate

with in 10® second. Since high immediately.

wavelength is emitted.

The delayed fluorescence is
called phosphorescence.

19. Distinguish between Freshnel and Fraunhofer diffraction.

Fresnel Diffraction Fraunhofer Diffraction

1. | The source and screen are at | The source and screen are at
infinite  distance from the | infinite distance from the
obstacle producing diffraction. obstacle producing diffraction.

2. | The wave front undergoing | The wave front undergoing
diffraction is either spherical or | diffraction is plane wave front.
cylindrical.

3. | No lens is used to focus the | The converging lens is used to
rays. focus the rays.

20. What is a Plane Transmission grating?

The plane transmission grating is plane sheet of transparent material on which opaque
rulings are made with a diamond point.

R 7
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21. Define Grating element and corresponding points.
The combined width of slit and a ruling is called grating element.

Points on successive slite separated by a distance equal to the grating element are called

corresponding points.

22. Differentiate Interference and Diffraction.

Interference

Diffraction

It is due to the superposition of
secondary wavelets from two
different wave fronts produced

It is due to superposition of
secondary wavelets emitted
from various points of the

IVDP, KRISHNAGIRI. £EEP

by two coherent sources. same wave front.

Fringes are equally spaced Fringes are unequally spaced.

3. | Bright fringes are of same Intensity falls rapidly

intensity

4. | It has large no of frings It has less no. of fringes.

23. What is meant by Polarisation?

The phenomenon of restricting the vibrations into a particular plane is known as
polarisation.
24. Define plane of Polarisation and plane of vibration.

The plane in which no vibrations occur and which contains the direction of propagation
of polarised light is known as plane of polarisation.

The plane in which vibrations occur is known as plane of vibration. The plane of
vibration contains optic axis.

The plane of polarisation and plane of vibration are at right angles to each other.

25. Define Polarising Angle.
The angle of incidence at which the reflected beam is completely plane polarised is

called the polarising angle.

26. What is a Polariser and Analyser?
Polariser is a device which produces plane polarised light.
Analyser is a device which examines whether the light is polarised or not.

27. State Brewster’s law
According to Brewster’s law, the tangent of the polarising angle is numerically equal to

the refractive index of the medium.
tan ip =W

28. What is Double Refraction?

y272
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Bartholinus absorbs when a ray of lightincident on a calcite crystal, two refracted rays
are produced. This phenomenon is known as double refraction.

29. Define Optic axis.
Inside the crystal there is a particular direction in which both ordinary and extraordinary
rays travel with same velocity. This direction is called optic axis.

30. Define Optical activity.

When a plane polarised light is made to pass through certain substances, the plane of
polarisation of emergent light is not the same as that of incident light, but it has been rotated
through some angle. This phenomenon is known as optical activity.

31. Mention the factors on which the optical activity depends.
The amount of optical rotation depends on
a. thickness of crystal
b. density of the crystal (or) concentration in the case of solution.
c. wavelength of light used.
d. the temperature of the solutions.

32. Define Specific Rotation.

Specific rotation for a given wavelength of light at a given temperature is defined as the
rotation produced by one decimeter length of the liquid column containing | gram of the
active material in 1cc of the solution.

33. In young’s double slit experiment, the intensity ratio of two coherent sources are 81:1.
Calculate the ratio between maximum and minimum intensities.

l;1,=81:1 a —9
I . a’ . 81 o =1
I 2 1
% Imx  (a,+a)> (10)> 100 25x4
a, 9 Pmin (@ -2y g 64 P20
az 1 I max : I min =25 :16

34. In young’s experiment, the width of the fringes obtained with light of
wavelength 6000 A° is 2mm. calculate the fringe width if the entire
apparatus is immersed in a liquid of refractive index 1.33

)y 7
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A =6000A° =6 x107"m: B =2mm = 2x10>m

p=1.33 [31 =7
B!=DAl= AD = B b= 2
d ud 1) Ay
Jco Bl = 2X1073 B = 7\._D
1.33 d

=1.4x 103m (or) 1.4 mm

35. Aplano - convex lens of radius 3m is placed on optically flat glass plate and is
illuminated by monochromatic light. The radius of the 8th dark ring is 3.6mm.
calculate the wavelength of light used.

R=3m:n=8,rg=3.6mm=3.6x10"m i =?

r, = VnRA
r.2= nRXA
A= rn2 = (3.6 x 1073)2=5400 x 10~1m
nR 8x3
= 5400 A°

36. The refractive index of the medium is V3. calculate the angle of refraction
if the unpolarised light is incident on at polarising angle.
p=tani, \/3 = tani
i, = tan”' /3 =30
Angle of refraction r =90° - ip
r=90°- 60°
=300
37. In Newton’s ring experiment the diameter of certain order of dark ring is measured to
be double that of second ring. What is the order of the ring?

Given dn = 2d2 ‘n=? rn’ = nRA
dan\’
7 = I’lRﬂ,
dn’ =  4nRA
d,’ = 4Q2)RA
d = 8RA
d, B 8RA
dn’ 4nRA
- 2
@ A
2d,)’ 2°d,)} n
1 _ 2
4 T
n = 8
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38. What are the uses of Infrared rays?
1. Infrared lamps are used in physiotherapy.
2. Infrared photographs are used in weather forecasting.
3. Infrared absorption spectrum is used to study the molecular structure.
39. What are conditions for total internal reflection?
1. Light must travel foom a denser medicine to a rarer medium.
2. The angle of incidence inside the denser medium must be greater than the
critical angle.(i.e.)i > c.
40. A bright wavelength 6000A falls normally on a thin air film, 6 dark fringes are
seen between two points calculate the thickness of the film.
[ =6x107mn=06,t="

. i: 6x6x107
2 2
t=18x10""m.
41. A 300mm long tube containing 60 cc of sugar solution produces a rotation of
9° when placed in a polar meter. If the specific rotation is 60°. Calculate the

quality of sugar in the solution.

9°x 60 - :
— 300 =3d
S=Q m=3—c0s [300mm eci]
lc
m=3g

.
IS
_ o
S_lm
v
IAY

42. Two slits 0.3mm a part are illuminated by light of wavelength 4500A. The screen
is placed at 1m distance from the slits. Find the separation between the second

the bright fringe on both sides of the central maxium.
Data: d=03mm=0.3x10"m

[ =45004=4.5%x10"m

D=1m
n=2
2x="7
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Sol :

B 2x1x2x4.5%10"7

0.3x107
2x=6x10"m
2x = 6mm

43. Distinguish between Corpuscles and photons.

Corpuscles Photons
1. They posses no energy. 1. They posses energy.
2. These are introduced by newton. |2. These are introduced by Planck.
3. They are Mass less, tiny and 3. They are particle as well as waves.
drastic particles.

44. What is Rayleigh Scattering?
The Scattering sun light by the molecules of the gases in the earth's atmosphere
is called Rayleigh Scattering.

45. What are Polaroid. Mention its types.

Polaroid is a material. Which polarizes light.
1. K Polaroid
2. H Polaroid.

46. What are the uses of Polaroid?
1. Polaroids are widely used as polarizing sun glasses.

2. They are used to elimate the head light glane in motor cars.
3. Polaroid films are used to produce three dimensional moving pictures.

47. Mention any three applications of Raman spectrum.
1. Itis widely used in almost all branches of science.

2. ltis used to study the peoperties of materials.
3. Itis used to analyze the chemical constitution.

48. What are the uses of Neuton's ring?
1. To find the wavelength of light source.

2. To find the refractive index of medium.
3. To find the radials of plane corner them.

49. What is Polarisation?
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The Pnenomenon of restricting the vibration into a particular plane is known as
Polarisation.

50. Define Emission spectra and Absorption spectra.

Emission Spectra:

When the light emitted directly from a source is examined with a spectrometer,
the emission spectrum is obtained.
Absorption Spectra:

When the light emitted from a source is made to pass through an absorbing
material and then examined with a spectrometer, the obtained spectrum is called
absorption spectra.

5 Mark Questions

1.

What are the characteristics of electromagnetic waves?
Write notes on corpuscular theory of light.
Derive an expression for the radius of the n th dark ring in Newton’s ring

Describe and experiment to demonstrate transverse nature of light.
State and Explain Brewster’s law.
Write a note on Double refraction.

Mention the uses of polaroids.

Explain emission spectra and absorption spectra.
Explain the Raman scattering of light
On the basis of wave theory of light, explain total internal reflection.

Explain Young’s double slit experiment. derive an expression for band width of
interference fringes in Young’s slit experiment.

Discuss the theory of plane transmission grating (or) Derive Sin 6 = NmA

UNIT 6
ATOMIC PHYSICS

The cathode rays are a stream of electrons.

2.
3.
Experiment.

4.

5.

6.

7. Write a note on Nicol prism.
8.

10 Mark Questions
1.

2.

3.

4.

5.

1.

2.

A narrow electron beam passes undeviated through an electric field E= 3x10% v/m and
an overlapping magnetic field B= 2x10-3 wb/m? The electron motion, electric field and
magnetic field are mutually perpendicular. The speed of the electron is
1:5x10’ms™".

) € 7
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According to Bohr’s postulates, which of the following quantities take discrete values?
Angular momentum

The ratio of the radii of the first three Bohr orbitis 1:4:9

The first excitation potential energy or the minimum energy required to excite the atom
from ground state of hydrogen atomis 10.2 eV.

According to Rutherford atom model, the spectral lines emitted by an atom is
Continuous spectrum

Energy levels A,B,C, of a certain atom correspond to increasing values of energy (ie)
E < Eg<E(. If A1, A2, A3 are the wavelengths of radiations corresponding to the
transitions C to B, Bto A and C to A respectively, which of the following statement is
correct. Aoy

* c

A3 = B
A A

Ath, 2 3 A

The elliptical orbits of electron in the atom were proposed by Sommerfeld.

X-ray is phenomenon of conversion of kinetic enerqy into radiation.

In an X - ray tube, the intensity of the emitted X-ray beam is increased by
Increasing the filament current.

The energy of photon of characteristic X- ray from a Coolidge tube comes from
An atomic transition in the target.

A Coolidge tube operates at 24800 V. The maximum frequency radiation emitted from
Coolidge tube is 6 x 1018 Hz

In hydrogen atom, which of the following transitions produces spectral line of maximum
wavelength 6—>5

In hydrogen atom, which of the following transitions produces a spectral line of maximum
frequency. 2—>1

After pumping process in laser the number of atoms in the excited state is greater
than the no of atoms in the ground state.

The chromium ions doped in the ruby rod absorbs green light.

The life times of atoms in excited state. 10-8s.
When an electron jumps from M shell to the vacant K shell, it contributes KB line.

Sommerfeld model explains the background of fine structure of spectral lines.

For a given operating voltage the minimum wavelength X - ray is the same for all
metals.

Laue used crystals to demonstrate the diffraction of x-rays.
Zinc Sulphide (Zns)
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22. Mosley’s law led to the discovery of new element Hafnium and Rhenium

23. The life time of metastable state is 10 ~3s.
24. In He-Ne Laser, the ratio of helium and neonis 1:4

25. If the potential difference between the cathode and the target of coolidge tube is 1.24 x
105y, then the minimum wavelength of continuous x - rays is 0.1A°

26. For hydrogen the energy of the electron in first orbitis - 13.6eV. The ionisation potential
of hydrogen atomis 13.6 eV

27. The spectral lines of hydrogen in UV region are called Lyman Series.

28. For the principal quantum numbers 3, the possible | values are 0,1, 2

29. Radius of first orbit of hydrogen atom is 0.53A° then the radius of third orbit is
4.77A°

30. The charge on an oil drop is 12.82x10~19¢, then the no of elementary charges are 8

3 Mark Questions

1. State the principle of Millikan’s Oil Drop experiment.

Millikan’s oil drop experiment is based on the study of the motion of uncharged oil drop
under free fall due to gravity and charged oil drop in a uniform electric field. By adjusting
uniform electric field suitably, a charged oil drop can be made to move up or down or even
kept balanced in the field of view for sufficiently long time and a series of observation can be
made.

2. State Bohr’s Postulates.

1. An electron cannot revolve around the nucleus in all possible orbits. The electrons
revolve around the nucleus only in those allowed or permissible orbits for which the angular
momentum of the electron is an integral multiple of h/2n

2. An atom radiates energy of hy = E, - E, only when an electron jumps from a
stationary orbit of higher energy E, to an orbit of lower energy E,.

3. What is excitation potential energy of an atom?

The energy required to raise an atom from its normal state into an excited state is
called excitation potential energy of an atom.

4. Define Critical Potential of an atom.
The critical potential of an atom, is defined as the minimum potential required to excite
free neutral atom from its ground state to higher state.

5. What are soft and hard X-rays?

Soft X-Rays
X -rays having wavelength of 4 A° or above, have lesser frequency and hence lesser

energy. They are called soft X-ray due to their low penetrating power.

—a34% 7~ Physics




I Free Edition. Not for Sale IVDP, KRISHNAGIRI. £3E7,

Hard X-Rays
X-rays having low wavelength of the order of 1A° have higher frequency and higher

energy. Theirpenetrating power is high, therefore they are called Hard X -ray.

6. State Bragg’s law

If the path difference 2d sin 6 is equal to integral multiples of wavelength of X - raysii.e.,
n. then constructive interference will occur between the reflected beams and they will
reinforce with each other. Therefore the intensity of the reflected beam is maximum 2d sin
0 =n\
7. State Moseley’s law
Moseley’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 element.

v o z2

8. What is laser?
The word ‘Laser’ is an acronym for Light Amplification by stimulated Emission of
Radiation.

9. What are the characteristics of the LASER?
Characteristics of a LASER
1. Monochromatic 2. Coherent 3. Does not diverge atall. 4. Extremely intense.

10. What are the conditions to achieve Laser action?
Conditions to achieve Laser Action
1. There must be population inversion (ie) more atoms in the excited state than
in ground state.
2. The excited state must be meta-stable state.
3. The emitted photons must stimulate further emission.

11. What is a MASER?
MASER Stands for Microwave Amplification by stimulated emission of Radiation.

12. Calculate the mass of an electron from the known value of specific charge
and charge of an electron
m=e / e/m = 1.602x1071/1.752x 10" =9.11 x 103" kg

13. Calculate the longest wavelength that can be analysed by a rock salt
crystal of spacing d = 2.82 A? in the first order.
Bragg's law 2d sin6 = niA
d=2.82A0=282x10""1"m

n=1
for longest wavelength sin6 = maximum =1
A = 2d
= 2x2.82 x10-10
= 5.64 x 10-1%m
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14.

15.

16.

17.

18.

19.

20.

Find the minimum wavelength of x - rays produced by an x- ray tube at
1000 kv.

A = 12400A%/V
= 12400A°
1000 x 103
A = 0.0124A0°

Write short note on hologram?

In holography, both the phase and amplitude of the light waves are recorded on
the film. The resulting photograph is called hologram.

Write down the two important facts of Laue experiments.

1. X-rays are electromagnetic waves of extremely short wave length.
2. The atoms in a crystal are arranged in a regular three dimensional lattice.

What are the draw backs of Rutherford atom model?

1. The electron in the circular orbit experiences a centripetal acceleration.
According to electromagnetic theory an accelerated electric charge must
radiate energy in the form of electromagnetic waves. Therefore if the
accelerated electron lose energy by radiation, the energy of the electron
continuously decreases and it must spiral down into the nucleus. Thus the
atom cannot be stable. But it is well known that most of the atoms are stable.

2. According to this model, the atom must emit continuous spectrum with all
possible wavelengths. But experiments result shows that only line spectra of
fixed wavelength is obtained from atoms.

What is excitation potential energy of the atom?

The energy required to raise an atom from its normal state in to excited state is
called excitation potential energy of the atom.
What is ionization potential?

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

Mention the uses of laser in medical field?
1. In medicine, microsurgery has become possible due to the narrow angular
spread of laser.
2. Laser beam are used in endoscopy.
3. If can also used for the treatment of human and animal cancer.
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7
21. Write the uses of laser in industrial field?
1. The laser beam is used to drill extremely fine holes in diamonds, hard sheets etc.
2. They are also used for cutting thick sheets of hard metals and welding.
3. They can be used to test the quality of the materials.
22. What are drawbacks in J.J.Thomson atom model?
1. J.J.Thomson atom model could not explain fine structure of hydrogen spectrum.
2. It could not account for the scattering of O in large angle.
23. Write the uses of Moseley Law?

24,

25.

26.

1. Any discrepancy in the order of the elements in the periodic table can be
removed by Moseley law.
2. Mosely law has led to the discovery of new elements like hafhium(72),
technetium(43), rhenium(75) etc.
3. This law has been helpful in determining the atomic number of rare earths, there
by fixing their position in the periodic table.
What is optical pumping?
If the atoms are taken to the higher energy levels with the help of light, it is called
optical pumping.

What is the normal population?

In a system of thermal equilibrium, the number of atoms in the ground state is
greater than the number of atoms in the excited state. This is called normal
population.

What is population inversion?

If the atoms in the ground state are pumped to the excited state by means of
external agency, the number of atoms in the excited state becomes greater than the
number of atoms in the ground state. This is called population inversion.

5 Mark Questions

NOoOOR~®N -~

Write any five properties of cathode rays.
Write the properties of canal rays.

Explain the spectral series of hydrogen atom.
Write any five properties of x- rays.

State and derive Bragg’ s law.

Explain the origin of continuous x- rays
Explain the origin of characteristic x - rays.
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8. Describe Laue experiment. What are the facts established by this experiment.
9.  Write the uses of X-rays?

10 Mark Questions

1. Describe the J.J. Thomson method of determine the specific charge of electron.

2. Describe Millikan’s oil drop experiment to determine the charge of an electron.

3. State Bohr’s postulates. obtain the expression for the radius of the nt" orbit of an
electron based on Bohr’s theory.

4. Prove that the energy of an electron for hydrogen atom in nt" orbit is
En = -me* / 8¢2n2h2

5. Explain how a Bragg spectrometer can be used to determine the wavelength of
X-rays.

6. Explain the working of Ruby Laser with neat sketch.

7. With the help of energy level diagram, explain the working of He - Ne laser.

UNIT -7
DUAL NATURE OF RADIATION AND MATTER AND RELATIVITY

1 Mark Questions

1. The value of stopping potential when the frequency of light is equal to the threshold
frequency is Zero

2. According to special theory of relativity the only constant in all frames is

velocity of light
3. Inphoto electric effect the threshold frequency depends on nature of the metal surface

4. The resolving power of an electron microscope is times greater than the resolving
power of optical microscope. 1,00,000

5. In electron microscope, the potential difference required is 60,000V
6. The work function of a metal is 6.626 x 10~1° J. Threshold frequency is 1x1015 Hz

7. A photon of frequency of y isincident on a metal surface of threshold frequency of y,.
The kinetic energy of the emitted photoelectronis h (Y- Y0)

8. Atthe threshold frequency, the velocity of the electron is Zero
9. The photoelectric effect can be explained on the basis of Quantum theory of light

10. The wavelength of the matter wave is independent of Charge
11. The momentum of the electron having wavelength 2A° is 3.3 x 1024 kgms™"

12. According to relativity, the length of a rod in motion is less then its rest length

13. The work function of a photoelectric material is 3.3 ev. The threshold frequency will be
equal to 8x1014Hz

14. The stopping potential of a metal surface is independent of intensity of incident
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radiation

15. If the kinetic energy of the moving particle is E, then the de - Broglie wavelength is
A=h/N2mE

16. If 1 kg of a substance is fully converted into energy, then the energy produced is
9x10'6J

17. Electron microscope is operated in high vacuum
18. In photo cell the light energy is converted into electric energy

19. The mathematical form of Einstein’s photo electric equation is hv — hvo = %2 mv2max

20. If the electron is moving with a velocity of 500 km/s then the deBroglie wavelength is
14.5A°

3 Mark Questions

1. What is Photo Electric Effect?
Photoelectric emission is the phenomenon by which a good number of substances,
chiefly metals, emit electrons under the influence of radiation such as r -rays, x - rays,
ultraviolet and even visible light.

2. Define Stopping Potential.
The minimum negative (retarding) potential given to the anode for which the
photoelectric current becomes zero is called the 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. The threshold frequency is different for different
metals.

4. Define Work Function.
The work function of a photo metal is defined as the minimum amount of energy
required to liberate an election from the metal surface.

5. What are Photocells?
The photoelectric cell is a device which converts light energy into electrical energy.
The photo electric cells are three types: 1. photo emissive cell 2. photo voltaic cell and
3. photo conductive cell.

6. What are matter waves?
de-Broglie suggested that moving particles should possess wave like properties
under suitable conditions. The wave associated with the matter in motion is called
matter wave.

7. Mention the uses of Electron Microscope.
1. Electron microscope is used in the industry, to study the structure of textile fibres,
surface of metals, composition of paints etc.
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2. In medicine and biology, it is used to study virus and bacteria.

3. Inphysics, it has been used in the investigation of atomic structure and structure of
crystals in detail.

8. Mention the limitations of Electron Microscope.
An electron microscope is operated only in high vacuum. This prohibits the use of
the electron microscope to study living organism which would evaporate and disintegrate
under such conditions.

9. Define Frame of Reference.
A system of co-ordinate axes which defines the position of a particle in two or
three dimensional space is called a frame of reference. There are two types of frame
of reference 1. inertial and 2. non - inertial frames.

10. State the postulates of special theory of relativity.
The two fundamental postulates of the special theory of relativity are
1. The laws of physics are the same in all inertial frames of reference.
2. The velocity of light in free space is a constant in all the frames of reference.

11. Distinguish between inertial and non-inertial frame of reference.

Inertial frame Nomnertial frame
1. ] In the inetial frame the body | In the non - inerfia frame the body
obeys Newton’s laws. does not obey Newton's laws.

2. | In this frame, a body remains at | In this frame, a body is not acted
rest or is coninuous motion unless | upon by an external force.
acted upon by an extemal force.

12. How can you confirm that light exhibits a wave particle duality?

Experiments showed that light exhibited wave like properties of diffraction and
interference. Photo electric effect indicates that light has the aspects of a particle photon
with both energy and momentum. Thus light exhibits a wave particle duality.

3 Mark Questions

1. The work function of Zinc in 6.8 x 10-19J. What is the threshold frequency
for emission of photo electrons from Zinc?

Data:W =6.8x10"19J vy =7?
Solution : Work function W =hv, = 6.8x107"%J

6.8x107"1° / 6.626 x 10734

1.026 x 10"® Hz
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2. Calculate the de-Broglie wavelength of an electron, if the speed is 10° ms™!
(m=9.1x10-31kg, h=6.626 x 10-34 Js)
Data:m=9.1x103"Kg; V=10°ms~'; h=6.626 x 10734 Js

Solution : Wavelength L = h/mv
6.626 x 10734 / 9.1 x 10731 x 10°

72.81A°

3. What is the de-Broglie wavelength of an electron of kinetic energy
120 ev?

Data: KE = 120ev = 120x1.6x 10719 J

o 6.626x107
V2mE  \2x9.1x107 x120x1.6x10™"
= 1.121x10""%m

4. At what speed is a particle moving if the mass is equal to three times its

rest mass.
1
9=——
_ mO ( sz Vz :§C2
m= 1—— 9
v C?
1-—
c’ | /| 4 =,/§C2
m T 7o
3m, = ——0 c 3 =0.9C
v 1 .
1_07 1—5 :F 20.9)63)610
§ _V_z =2.7x10%ms™
9 (°

5. The rest mass of an electron is 9.1 x 10-31 kg. What will be its mass it is
moves with 4/5th of the speed of light?

Y Y41}
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m, 9.1x107" 9.1x107"
m = = =

2 2 16
\/1—V2 \/1-(4/30) \/1—
c c 25

L 9.1x107 9.1x107" 9.1x5x107  45.5x107!

- J9/25  3/5 3 3

=15.16x10""Kg.

6. Calculate the threshold frequency of photons which can remove photo electrons
from 1 caesium and 2 nickel (Work function of cesiumis 1.8 ev and work function
of nickel is 5.9 ev.

w=hv
[0

o 1.8x1.6x 10719: 4.34 x 1014 Hz
h 6.626 x 107
W_
h

Threshold frequency for caesium v_=

59x1.6x10"
6.626 x 103

Threshold frequency for nickel v = =1.42 x 10" Hz

7. The time interval measured by an observer at rest is 2.5 x 108 s. What is the
time interval as measured by an observer moving with a velocity V = 0.73C.

t, 2.5x10°
t= — —_—
ViV v1.(0.73¢)’
c? c?
2.5x 108 2.5x 108 2.5x 108
= = Y = = 3.658 x 1038
v'1-0.5329 v 0.4671 v0.68

8. Calculate the rest energy of an electron in MeV (mass of an electron 9.11x103'kg).

E=m,? = 9.11x 1073 x(3x10%)?
= 81.99x 10°15] = 81.99x 10713
1.6x10°1°
E = 51.2x 10%V =0.512 MeV
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5 Mark Questions

1.

State the laws of photo electric emission.

2. What are the applications of photoelectric cells?

3. Derive an expression for de - Broglie wavelengths of matter waves.

4. Explain the working of an electron microscope with a neat sketch.

5. Explain length contraction with an example.

6. Explain time dilation with an example

7.  Explain the variation of photo electric current with applied voltage.

8. Derive Einstein’s photo electric equation.

9. Derive the equation E = mc2

10. Explain the wave mechanical concept of atom.

Problems:

1. Ifthe speed of photo electronsis 10*ms’, calculate the frequency of the radiation incident
on a potassium metal? Workfunction of potassiumis 2.3 ev.

2. For an observer imagined to be moving at a speed of 36 x 108 Km / hr, length of rod

measures 1 m. Find the length of the rod as measured by a stationary observer.

UNIT 8 NUCLEAR PHYSICS

1 Mark Questions

12.
13.

The value of 1 amu is mass of one proton

When , B1%is bombarded with neutron and x - particle is emitted, the residual
nucleus is 4Li7

In a nuclear reactor cadmium rods are used to absorb neutrons

The principle involved is atom bomb is Uncontrolled nuclear fission

The number of neutrons in the nucleus of  p3'is 16

If the nuclear radius is 2.6 x 10~'®m, the mass number will be 8

oo UPP+x—>Ba'™+ Kr9+3 n' +Qnuclear reaction x refers  n’

The moderator use in nuclear reactor is Heavy water, Graphite, Sea Water

The number of o and B particles emitted when an isotope o,U 2*8 undergoes a and f3
decays to form g, Pb 2% are respectively 8,6

. The radio isotope used in agriculture is ;5 p 32
. The particles which exchange between the nucleons and responsible for the origin of

the nuclear force are mesons
Which of the following is not a moderator? liquid sodium

An element zxA successively undergoes three o decays and four § decays and gets
converted to an element Y. The mass number and atomic number and atomic number
of the elementY are respectively. A-12,z-2
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14. The nuclear radius of ,Be® nucleus is 2.6 x 10~°m

15. The nuclei ,,Al?” and ,,si?® are example of _isotones

16. The mass defect of a certain nucleus is found to be 0.03 amu. Its binding energy is
27.93MeV

17. Nuclear fission can be explained by liguid dropmodel

18. The nucleons in a nucleus are attracted by nuclear force

19. The ionisation power is maximum for a_- particles

20. The half life period of a certain radio active element with disintegration constant 0.0693
perdayis 10 days

21. The average energy released per fission is 200MeV

22. Anaemia can be diagnosed by ,4 Fe *°

23. In the nuclear reaction 4,Hg'%® + x —> _ AU'® + H!'  x - stands for neutron

24.1In B - decay neutron number decreases by one

25. Isotopes have same proton number but different neutron number

26. The time taken by the radio active element to reduce to 1/e times is mean life

27. The half life period of N'3is 10.1 minute. lts life time is infinity

28. Positive rays of the same element produce two different traces in a Bainbridge mass
spectrometer. The positive ions have different mass with same velocity

29. The binding energy of ,;Fe®® nucleus is 493 MeV
30. The ratio of nuclear density to the density of mercury is about 1.3 x 103 Kgm™

3 Mark Questions

1. What is meant by Isotopes and Isobars? Give examples.

Isotopes are atoms of the same element having the same atomic number z but
different mass numberA. eg: ;H', ;H2, ,H3 are the isotopes of hydrogen.

Isobars are atoms of different elements having the same mass numberA, but different
atomic number z, eg. 40'® and ,N'® are isobars.

2. Define Mass Defect.
The difference in the total mass of the nucleons and the actual mass of the nucleus
is known as mass defect. Am = (Zmp—i-N -m

mn)
3. Define Binding Energy.
When the protons and neutrons combine to form a nucleus, the mass that disappears
(mass defect) is converted into an equivalent amount of energy which is called the binding

energy of the nucleus. BE = (Am)C?

4. What is a - decay? Give example.
When a radioactive nucleus disintegrates by emitting an a. - particle, the atomic
number decreases by two and mass number decreases by four.

a decay

S XA 2 s, YA, Het
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5. What is g- decay? Give example.
When a radioactive nucleus disintegrates by entitting a 8 - Particle, the atomic number
increases by one and the mass number remains the same.

ZXA f decay 701 YA +_1 e0

6. Define Radioactivity.

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

7. State the radio active law of Disintegration.

(i) The rate of disintegration does not depend the physical and chemical properties of
the element.

(i) The rate of disintegration at any instant, is directly proportional to the number of atoms
of the element present at that instant. This is known as radioactive law of disintegration.

8. Define Half - life period and mean life period.
The Half life period of a radioactive element is defined as the time taken for one half of
the radioactive element to undergo disintegration. %

The mean life of a radio active sustance is defined as the ratio of total life time of all the
radio active atoms to the total number of atoms in it.

9. Define Curie

Curie is defined as the quantity of a radioactive substance which gives 3.7 x 1010
disintegrations per second or 3.7 x 1010 becquerrel. This is equal to the activity of one gram
of radium.

10. Define artificial Radio Activity.

The phenomenon by which even lighter elements are made radioactive by artificial or
induced methods is called artificial radio activity.

11. What are the methods to produce the Radio Isotopes?
1. Artificial radio - isotopes are produced by placing the target element in the nuclear
reactor, where plenty of neutrons are available.

2. By bombarding the target element with particles from particle accelerators like
cyclotron

12. What is meant by Radio - Carbon dating.

The process of estimating the amount of C'* in the sample which will enable the
calculation of time of death i.e, the age of the specimen could be estimated. This is called
radio carbon dating.
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13. What are the precautions to be taken for those who are working in Radiation
Laboratories?

1. Radioactive materials are kept in thick walled lead containers
2. Lead aprons and lead gloves are used while working in hazardous area.
3. All radioactive samples are handled by a remote control process.

4.A small micro film badge is always worn by the person and it is checked
periodically for the safety limit of radiation

14. What is Artificial Transmutation?
Artificial transmutation is the conversion of one element into another by artificial

methods. (eq)  Ng23 +on' — Na?*

15. Define Nuclear Fission.
The process of breaking up of the nucleus of a heavier atom into two fragments with
the release of large amount of energy is called nuclear fission

. U254 nt 141 92 1
Example : g,Us + jn' —> Ba'' + , Kr= + 3,n' + Q.

16. Define Nuclear Fusion and What are Thermonuclear Reactions?

Nuclear fusion is a process in which two or more lighter nuclei combine to form a
heavier nucleus. The nuclear fusion reactions are known as thermonuclear reactions.

Example : Fusion reaction in hydrogen bomb: ,H? + ;H? —> ,He* + n' + energy.

17. Define Chain Reaction.
A chain reaction is a self propagating process in which the number of neutrons goes
on multiplying rapidly almost in a geometrical progression.

18. Define Critical Size and Critical Mass.

Critical size of a fissile material is defined as the minimum size in which at-least on
neutron is available for further fission reaction. The mass of the fissile material at the
critical size is called critical mass.

19. What is a Breeder Reactor?
Such a reactor is used to convert non fissile material into fissile material
is called breeder reactor.

20. What are the uses of Nuclear Reactors?
1. Nuclear reactors are mostly aimed at power production due to the large amount
of energy evolved with fission.
2. Nuclear reactors are useful to produce radio isotopes.
3. Nuclear reactors acts as a source of neutrons, hence it used in the scientific
research.

21. What are Cosmic Rays?
The ionising radiation many times stronger than y - rays entering the earth’s atmosphere
from all the directions from cosmic or interstellar space is known as cosmic rays.
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22. What are the Primary Cosmic Rays?

The primary cosmic rays are those coming from outer space and enter the outer
boundary of the earth’s atmosphere. The primary cosmic rays consist of 90% protons, 9%
helium,nuclei and remaining heavy nuclei. The energy of the primary cosmic rays is of the
order 108 MeV.

23. What are the Secondary Cosmic Rays?

The secondary cosmic rays are produced when primary cosmic rays interact with
gases in the upper layers of the atmosphere. They are made up of particles like a particles
protons, electrons, positrons, mesons, photons etc. In different proportions.

24. Define Pair Production and Annihilation of Matter.

The conversion of a photon into an electron-positron pair on its interaction with the
strong electricfield surrounding a nucleus is called pair production

The converse of pair production in which an electron and positron combine to produce
a photon is known as annihilation of matter.

25. Write short note on Leptons.

Leptons are lighter particles having mass equal to or less than about 207 times the
mass of an electron except neutrino and autineutrino. Leptons contains particles such as
electron. Positron, positive and negative muons.

PROBLEMS:
1. The half - life of radon is 3.8 days. Calculate its mean life.
Data: T,, = 3. 8 days.
Solution: A=0.6931
Tir
meanlife t=1= T,
A 0.6931
- 3.8
0.6931
= 5.482 days

2. The binding energy per nucleon for ¢C'2 nucleus is 7.68 MeV and that for ¢C'3
is 7.47 MeV. Calculate the energy required to remove a neutron from

6C'® nucleus.
Data:  Binding energy per nucleon of 6C'3 =7.47 MeV.

Binding energy per nucleon of 6C'2 =7.68 MeV.
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Solution: C1? —> C12 + n'
Total binding energy of 6C'3=7.47 x 13 =97.11 MeV
Total binding energy of the reactant = Total binding energy of the product.
Binding energy of a neutron =97.11 - 92.16 =4.95 MeV.
3. The half - life of 3aP0?2 is 3 minute. What percentage of the sample has decayed
is 15 minutes?

Data: half life of 84P0218 = 3 minute.  time = 15 minutes
Solution: sample decayed in 3 minutes =50 %

in 6 minutes =25%

in 9 minutes =12.5%

in 12 minutes =6.25%

in 15 minutes =3.125%

percentage of sample decayed in 15 minutes = 96.875%
4. Calculate the radius of 13 Al?” nucleus.
R =r ,A"3=1.3x(27)"3x10-"%m = 1.3x3x107"m= 3.9x10~"°m=3.9F

5. Tritium has a half life of 12.5 years. What fraction of the sample will be left over
after 25 years?

Data: T12=12.5 years time = 25 years.
Fraction decayed in 25 years = 50% + 25% = 75% = 3/4
Solution: Sample left = Initial sample - fraction decayed. => 1 - 3/4 = 1/4

[<2]

. The disintegration constant of a radioactive element is 0.00231 per day.
half life T1/2 =0.6931=_0.6931 =300days

A 0.00231
mean life t=1=__1 =432.9 days
A 0.00231

5 Mark Questions

Calculate the energy equivalence of 1 amu.

Explain % curve.

Explain the different characteristics of nuclear forces.

Derive the equation N = Noe™

What are the uses of radio - isotopes?

Write the properties of neutrons

Write short note on the elementary particles.

Describe the principle and action of an atom bomb.

Explain how Carbon - Nitrogen cycle can account for the production of stellar energy.

©ooNOOhAWNDN
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10. Explain how a cosmic ray shower is formed.
PROBLEMS:
1. If the mass defect of the nucleus 6C'2 is 0.098 amu. Calculate the binding energy per nucleon.

2. Calculate the energy released when 1 kg of 92U23%. undergoes nuclear fission. Assume,
energy per fission is 200 MeV. Avogadro number = 6.023 x 1023, Express your answer
is kilowatt hour also.

3. Calculate the mass of coal required to produce the same energy as that produced by
the fission of 1 kg of U235

Given; heat of combustion of coal = 33.6 x 108J/kg.
1ton = 1000 kg energy perfission of U2 =200 MeV.
1ev =1.6 x 10-19J. Avagadro number N =6.023 x 1023

4. A piece of bone from an archaeological site is found to give a count rat of 15 counts per
minute. A similar sample of fresh bone gives a count rate of 19 counts per minute.
Calculate the age of the specimen. Given T12=5570 year

5. Find the energy released when two 1H2 nuclei fuse together to form a single 2He*nucleus.
Given, the binding energy per nucleon of 1H? and 2He* are 1.1 MeV and 7.0 MeV
respectively.

6. Calculate the binding energy and binding energy per nucleon of 20Ca*® nucleus. Given,
mass of 1 proton = 1.00785amu, Mass of 1 neutron = 1.008665 amu; mass of 20Ca*
nucleus is 39.96259 amu.

7. Show that the mass of radium (sRa226) with an activity of 1 curie is almost a gram.
Given T2 = 1600 years 1 curie = 3.7 x 100 disintegrations per second.

8. Areactoris developing energy at the rate of 32 MW. Calculate the required number of
fissions per second of 92U23% Assume that energy per fission is 200 MeV.

9. Acrabonspecimen found in a cave contained a fraction of 1/8 of 6C' to that present in
a living system. Calculate the approximate age of the specimen. Given T2 for
6C14 = 5560 years.

10. The isotope U238 successively undergoes three o - decays and two B - decays, what is
the resulting isotope?

11. Determine the amount of P0210 required to provide a source of a - particles of activity
5 milli curie. Given T2 of polonium is 138 days.

12. Calculate the time required for 60% of a sample of radon to undergo decay.
Given T2 of radon = 3.8 days.

10 Mark Questions

Describe the principle, construction and working of a Bain - bridge mass spectrometer.

Explain the principle, construction and working of a Geiger - Muller counter.
What are cosmic rays? Explain its latitude and altitude effects

Ao N~

What is a nuclear reactor? Explain the parts (i) moderators (ii) control rods and
(iii) cooling system.
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5. Write the radioactive law of disintegration. Obtain N =N, ¢™.

6. Explain the discovery of neutron. Write the properties of neutron.

UNIT -9
SEMICONDUCTOR DEVICES AND THEIR APPLICATIONS

1. What is forbidden energy gap?

The energy gap between valence band and conductor band is known as
forbidden energy gap.

2. What is Doping?

The process of addition of very small amount of impurity into an Intrinsic
semiconductor is called doping.

3. What are the methods of doping a semiconductor.

i) The impurity atoms are added to the semiconductor in its molten state.
i) The pure semiconductor is bombarded by irons of impurity atoms.
iii) By heating the impurity atoms diffuse into the hot crystal.

4. Differentiate intrinsic and Extrinsic semiconductor.

Intrinsic Extrinsic

1. Pure semiconductor. Impure semiconductor.

2. Electrical conductivity is low.
3. Silicon and Germanium are
common examples.

Electrical conductivity is high.
There are
i) N-type ii) P-type

{ D i 7
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What is rectification?

The process in which alternating voltage or alternating current is converted into
direct voltage or direct current is known as rectification.

What is called rectifier?
The device used to convert ac voltage (or) current into dc voltage or current is
called rectifier.
What is Avalanche break down.
When both sides if the PN junction are lightly doped and the depletion layer
becomes large and the electric field across the depletion layer is weak.
What is zenes breakdown?

When both side of the PN junction is heavy doped, and the deplection layer is
narrow, when a small reverse bias and the electric field across the depletion layer is
strong.

Why is transistors called as current amplification device?

A variation in the base current in micro amperes produces a corresponding
variation in the collector current in milli amperes.

10. What is LED?

A LED (Light Emitting Diode) is a forward biased PN junction diode. Which emits
visible light when energized. eg. gallium arsenide, gallium phosphide.

11. What is Zener Diode. Draw its symbol.

Zener diode is a reverse biased heavily doped semiconductor (Silicon or
Germanium) PN junction diode. Which is operated exclusively in the breakdown

region.
P

12. Draw the circuit diagram for NPN transistor in common emitter (CE) mode.
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13

14.

15.

16.

17.

18.

19.

20.

Draw the circuit diagram for NPN transistor in common collector (CC) mode.

— vce
+

Define band width of an Amflifier?
Band width is defined as the frequency internal between lower cut off and upper
cut-off frequencies. _
Bw - 1:u - 1:L

What are the couplings of transistors coupifier?
i) Resistance — capacitance (RC) coupling.
ii) Transformer — coupling
iii) Direct — coupling.

What is feed back? What are the type of feed back?

The process of adding a fraction of the out put signal with the input signal is
called feed back.

Types : 1) Positive feed back 2) Negative feed back.

What are the advantage of negative feed back?
i) Highly stabilized gain
i) Reduction in the noise level
iii) Increased band width
iv) less distortion
v) High input impedance, Low output impedance.
Give the Barkhousen conditions for oscillation?
i) The loop gain AR =1
i) The net phase shift round the loop is 0° or integral multiples of 2.

What are universal gates? Why they are called so?

NAND and NOR gates are called Universal gates. Because they can perform all
the three basic logic gates functions (NOT, OR and AND)

Draw the Block diagram of LC oscillator.

Amplifier o/p

Feedback
Network
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21. What are the uses of ICs?

i) Extremely smallin size.
i) Low power consumption.
i) Reliability

iv) Reduced cost

v) Very small weight

vi) Easy unpleasant

22. What is Integrated circuit (IC)?

The circuit containing both active (diodes and transistor) and passive (resistors
and capacitors) elements and their inter connections is called IC.

23. What is PN Junction diode?

If one side of single pure semiconductor doped with acceptor impurity atoms and
other one side of single pure semiconductor doped with donor impurity atoms, PN
Junction diode is formed.

24. What is the Boolean expression for the logic diagram shown in figure. Evaluate
its output if A=1 B=1 and C=1

y=(A.B)+¢C
a =(1.)+1
=1+
] y 1+0
y=1

25. Give the Boolean equation for given logic diagram.

A y=(AB)+(CD)
c =(A.B.).(C.D)
D = (A.B). (C+D)
y = ABC + ABD
A\ Physics ¥ 534
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26. What are the important characteristic of OP.AMP.
i) Very high input impedance.
ii) Very low output impedance.
iii) Very high gain.

27. What are the uses of CRO

i) Itis used to measure ac and dc voltage.

ii) Itis used to study the waveforms of ac voltage.

iii) Itis used to find the frequency of ac voltage.

iv) Itis used to study the beating of least in cardiology.

28. What is Multimeter?

Multimeter is an electronic instrument, which is used to measure voltage, current
and resistance. This is called as AVO meter (Ampere, Voltage, Ohm.)

29. Find the output of the given circuit.

5k

10k

V1 Vo Vo=- w

V2
10k =

30. Find the output of the ideal OP-AMP shown in figure if input is
_-Rf =4 —si
AV =" Vin=4—-smwt)V

39kQ 14
0

~ -39kQ 15kQ) A =— =V =—A xVin
AV=T5kQ Vin Mﬁ&_ﬂb " Vin ’
Vy=-2.6(4-sinwt V

Av = -2.6 no unit = ]
V,=—104+2.6smwtV

31. When the negative feedback is applied to a amplifier of gain 50, the gain after

feedback falls to 25, calculate feedback y

After feed back 4, = 1+ A48 A =50
B 50 Af =25
1450
50
1+508=—=2
p 25
508=2-1=1

1 .
p =—=0.02 no unit
50

{ D i 7
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32.

33.

® N kWD

9.

10.
11.
12

When the positive feedback is applied to a amplifier of gain 100, After feedback
the gain is 200. Find feedback.

Af_ﬁ A =100
~4b Af = 200
200=_ 190
1-1008
1-100p=-20 _1
200 2
11
100f=1-—==
P=173
= ! =0.005 no unit
2x100

When the negative feedback is applied to a ampilifier of gain 100, the feedback
ratio is 3 = 0.01. Calculate the gain after feedback.

P A =100
1+ A8 B = 0.01
B 100
" 14+(100%x0.01)
, = 100 :@:9_09 no unit
1+10 11

5 Mark Questions :

Describe the energy band structure of insulator, semiconductor and conductor on the
basis of energy band theory.

Explain N-Type semiconductor.

Explain forward bias characteristics of PN junction diode.

Explain the working of a half wave diode rectifier.

Explain with necessary circuit low Zener diode can be used a voltage regulator.
Deduce the relation between o and B of a transistor.

Explain how transistor working as a switch.

Explain transistor voltage divider bias with circuit.

Explain frequency response curve of transistor amplifier and bond width.
Explain the function of OR gats using diodes.

State and prove De Morgan's theorems.

Explain working of cathode ray Oscrilloscope (CRO)

‘ 755
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13. Explain how multimeter is used as ohm meter

14. Explain how OP-AMP is working as difference amplifier.
15. Explain how OP-AMP is used as summer.

16. How NAND gate converts into OR gate, AND gate.

17. How NOR gate converts into OR gate, AND gate.

18. Draw the AND gate, OR gate using diodes.

Problem Questions : 5 Marks

1. A Transistor is connected in CE configuration. The voltage drop across the load
resistance (RC) 3kQ is 6V. Find the base current. The current gain a of the
transistor is 0.97.

2. Find the output of the circuit given below.

750kQ 650kQ
10kQ 100kQ
| o—+ _;_ VO

10 Mark Questions
1. Describe the working of single stage transistor CE amplifier.

2. Describe an expression for voltage gain of an amplifier with negative feedback.
3. Describe an operational amplifier. Explain its action as
(i) Investing amplifier and (ii) Non-investing amplifier
4. Explain the working of a bridge rectifier.
5. Sketch the circuit of colpitt's Osuillator. Explain its working.

UNIT - 10 COMMUNICATION SYSTEMS.

1 Mark Questions

1. High frequency waves follows propagation. ionospheric
The main purpose of modulation is to transmit Low frequency
information over long distances efficiently

3. In amplitude modulation,the band widthis ___ the signal frequency twice

4. In phase modulation, both the and of the carrier wave varies
phase, frequency

5. The RF Channel in a radio transmitter produces. high

frequency carrier waves.
6. The purpose of dividing each frame into two fields so as to transmit 50 views

of the picture per second is to avoid flicker in the picture

7. Primary colours are red, green and blue

8. Printed documents to be trasmitted by fax are converted into electrical signals
by the process of scahning

9. Digital signals are converted into analog signals using Modem

{ D i 7
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10. In ‘RADAR’ if the given range is doubled, then the peak power must be increased

times. 16

11. The medium wave signals received during the day timeuse wave
propagation surface.

12. antennas are used in receiver for televison systems. folded dipole.

13. Usually, sound signals are_ modulated and picture signhals are
modulated. frequency, amplitude.

14. The first man made satellite is Sputnik.
15. The principle used for transistor of light signals through optical fiber is total internal
reflection.

16. In television blanking pulse is applied to control grid.

17. In interlaced scanning time taken to scan, one line is 64ys.

18. Frequency of scanning_25 frames for second.

19. The audio frequency range is 20 Hz to 20,000Hz.

20. For FM receivers, the intermediate frequency is 10.7MHz.

3 Mark Questions

1. What are the different types of radio wave propagation?
1. Ground (Surface) wave propagation.
2. Space wave propagation
3. Sky wave propagation

2. What is meant by ‘Skip Distance’?

In the sky wave propagation for a fixed frequency, the shortest distance
between the point of transmission and the point of reception along the surface is
known as the ‘skip distance’.

3. Define Modulation Factor.
It is defined as the ratio of the change of amplitude in carrierwave after
modulation to the amplitude of the unmodulated carrierwave.
Signal amplitude
Carrier amplitude

(or) Modulation factor (m) =

4. Define: Band Width.

Band width (channel width) is the two times of maximum frequency of
modulating signal. Bandwidth = 2x(f) . ..imum

5. What are te limitations of Amplitude Modulation?

1. Noisy reception. 2. Low efficiency 3. Small operating range.
6. What are the advantages of Digital Communication?

1. The transmission quality is high.

2. The capacity of the trasmission system can be increased.

3. They are used in light beams in optical fibres and wave guides operating
in the microwave frequency.

Physics % Y574
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7. Write any three applications of RADAR.

1. RADAR systems are used for the safe landing of air craft.
2. Air and sea navigator is made starchy safe with radar installations.
3. Radar systems are used in weather forecasting.

8. Mention any three advantages of fiber optic communication system.
1. Transmission loss is low.
2. Fiber is lighter and less bulty than equivalent copper cable.
3. More information can be carried by each fiber than by equivalent copper
cables.
9. What is amplitude modulation?
When the amplitude of high frequency carrier wave is changed in accordance
with the intensity of the signal. The process is called amplitude modulation.

10. Mention the advantages of frequency modulation.
1. It gives noiseless reception.
2. The operating range is quite large.

3. The efficiency of transmission is very high.

Additional Questions

Write any three applications of RADAR.

What is fax? Mention it uses.

What is the necessity of modulation?

Mention the types of Wire and cables?

Mention any three advantages of sattilite communication?

Mark Questions
Mention the principle of RADAR and write its applications.
Explain the wave propagation in ionosphere.
Explain the function of FM trasmitter with neat block diagram.
What are the advantages and disadvantages of digital communication?
Write short note on fibre optical communication and mention its advantages.
Explain with the help of block diagram, the function of FM radio transmitter.
With the help of block diagram. Explain the operation of an FM superheteradyne
receiver.

10 Mark Questions

1. With the help of a block diagram, explain the functions of various units in the
monochrome television receiver.
2. Descripe the construction of Vidicon tube?

3. With the help of a functional block diagram, explain the operation of a
superheterodyne AM receiver.

4. With the help of a block diagram, explain the function of a RADAR system.

NN A WON =
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(sl wHmbd = mde el / Tamil & English Versions)

Gmiyib @ 3 wewil |
Time Allowed : 3 Hours | [Maximum Marks : 150

afleyeor : (1)

(2)

Instructions : (1)

@Dl : (i)

Note

(if)
: (i)
(i)

[ Qorgs willtluarsdr : 150

emand g elerrgaEnd sflures uderdl o dTarsT 6T & en e
sflaniggs Qanararand. dstufella @eanullmindea oemns
samsremuurearfl b 2 L angwirss 6gflellésey.

Beand edang s epwifenar o HGD sTpsusHEL LLETURSS
Gauanr(Hib. LLmseT suenreusnE Luandler LwaTUHSSELD.

Check the question paper for fairness of printing. [f there is any lack of
fairness, inform the Hall Supervisor immediately.

Use Black or Blue ink to write and pencil to draw diagrams.

uEd - 1/PART - 1

Slenergg| elaTssEnsEh flamweflGsaib. 30x1=30
silwiren eflananid CaiblsBss e (WaHab.
Answer all the questions.

Choose and write the correct answer.

Cwam Curaperrsl LweTuhieus :

(1) LWIT SMhS S|etlser (<) urpr &rhs ojweflsar

(@) o-QuCrr g waflser (FF) &ThH&S SeTenWMHM < LielaeT
Maser material is :

(a) diamagnetic ions (b)  paramagnetic ions

(c) ferromagnetic ions (d) non-magnetic ions

Physics 7 95 4—
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2.

&

s S gk S %k 98N

GasGar(h &5 TG crema :

(S)) erevdLiren HHEnm (<) Crimbler sweflssmnepm

(@) Waner L opm gisem speon () Uapsd sdligenar Cumempeney
The cathode rays are :

(a) a stream of electrons (b) astream of positive ions
(c) a stream of uncharged particles (d) same as canal rays

cGUTETOL, esshgar Corgmeanienly L fe|Gmn oaLs5He epefludls

SlensCeusbd :

(1) SILe| W@ 2aLssdld o darmseil. flawns @) mawh

(<)) SiLita] W@ o _gsgfld e dratageil. Gamnears @ &G0

(@) iy WG e _ggdld 2 deTsn@ FOWLTE QHEGLWD

() Siia) WG aLsgsded o araragell, fswrsCear g
GMeUTEGaUT @) (HEELD.

According to Foucault and Michelson experiment the velocity of light in a rarer medium

1§ |

a) greater than in a denser medium

[t g

(

(b) lesser than in a denser medium

(c) equal to that in a denser medium

(d) either greater or lesser than in a denser medium

~sFe?® siamidameilen ¢a(h HaIGHIRS SHsEhsaTen enenTiiL] Hmed :

(1) 8.8 MeV (<=,) 88 MeV (@) 493 MeV (FF) 413 MeV
The binding energy per nucleon of 26Fe56 nucleus is :
(a) 8.8 MeV (b) 88 MeV (c) 493 MeV (d) 413 MeV

Crig Gur urd9uiléy o érar R-F ienaveuflans o (Heurs@elg) :

(=1) Qeellwei ensFamsser

(=) 2w oflrGleucin sardl ieneser

(@) Qecllyentii ensans LHMID 2 Wi HFTGlaleT Daridl Aenevgen
(F) @onns Hitleuar o e sard BenaseT

The R-F channel in a radio transmitter produces :

(a) audio signals

(b) high frequency carrier waves

(c)  both audio signal and high frequency carrier waves

(d): low frequency carrier waves

—3.96% 7 Physics /




2 3¢ Free Edition. Not for Sale : #& 3% #& 3% 4 3¢ 4¢ 3¢ 3¢ Mol MIGUS NG -« 5/

@@ QoL esdase) apdlear sré sryenf :

1 1 [C M | 1 /L

(=) Q=17 (%)QSE\E @) YR (m) Q=¢\¢
Q factor of series resonant circuit is :

S g _1[C oL _I[C

@ Q=1c ® Q=34 ©@ 0-Fxp @ Q—R\E

sendlengneanTi_c ereir 0.03 H wdhllierer wlengreanmiy wl(Hb @enamréalul L
AC spdle oflibleuanr 50 Hz erevlen, (lamgneiiquilen thlampmii | :
(=)314 O (=) 942 O (@) 30 () 6.28 Q)

[f the frequency of AC circuit connected with an inductor of inductance 0.03 IT only is
50 Hz, then inductive reactance is :

(a) 314 Q (b) 942 0 © 30 d) 628 O

AderHssuull. uruy aflGw Gsdgid Waellanss GCarHsafler
CT@mEmTIG@ BT eV (E WITE)?

(<) SiE BHoena (<21,) NC1

(@) Nm?C~1 () Nm

The unit of the number of electric lines of force passing through a given area is :
(a) No unit (b) NC-1I

() Nm?C-1 (d) Nm

HemGupm Cewuubhegear (pdhdlu CrrasD

(=) QeuciGainy fHiClenam CameiT @)1 HEMSDET D)anem s

(<o) earidl Sjeneullen 2jene allgeusSamsL bllim

(@) Bonis it Qsran sseume Bea_ Qsramaes@psEs Smnbu
gy LI

() USsL UL ePL SEneT 2 (HeUTEHS

The main purpose of modulation is {o :

(a) combine two waves of different frequencies

b) acquire wave shaping of the carrier wave

(
(c) transmit low frequency information over long distances efficiently
(d}  produce side bands

A\ Physics Y97}
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10.

11.

12.

13,

N-auens @eonssLgdluller o drerenay :

(=) Qugsdlder erdlibdlen ojuwiaflser

(21) Hpureaneno 2errdlHem e

(@) Qussdléver Criler ojwellser

() Wengenensar GlLmbLITeTanny 2eridlser
In an N-type semiconductor, there are :

(a) immobile negative ions

(b) no minority carriers

() immobile positive ions

(d) holes as majority carriers

GQamenil ererry Sievdlenar GLILIGWLD GT(LHSEOMLD :

(1) Vs A7 (<) Wb A~ (@) () enansgi
The unit henry can also be wrilten as :
(a) VsA~1l () WbAl (© Qs (d) all

@iyl ugssHear smlsGaremas @eLGCeell d=2.82 A erafle,
@uugssfloears Carar( Wwso auflepsuied semrsfLiLBHin Cumn Sae
fhermid :

(=1)2.82 A (<) 5.64 A (@) 11.28 A () 21.76 A

The longest wavelength that can be analysed by a rock salt crystal of spacing d =2.82 A
in the first order is :
@) 2.82A (b) 5.64 A ©) 11.28 A d) 2176 A

el g @lorie Carenmid fpliy X - a8l -G Tefler <hmed ereueumm
Qumtiu@dlems ?

(=) Qevsdlen slLnn eredlyrerseilen @wds o,mHmedledmEs)

(=) Qevsdlan swaflsaflen Quiss i, HmElHHE!

(@) Curgb aeosyrasaiear @uds 2,nnaladmbg

() @oadlen gl srajb Gurg)

The energy of a photon of characteristic X-ray from a Coolidge tube comes from :

(a) the kinetic energy of the free electrons of the target

b)  the kinetic energy of ions of the target

(
(c) the kinetic energy of the striking electron
(d) an atomic transition in the target

—3.98% 7 Physics /
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14. Glumn owellurggh Fnamar GClummieTerensy
(<=4) Bluy,yremser () o ~gI&araser
(@) v -sdlisar (rF) B -gsegser
The ionisation power is maximum for :
(a) neutrons (b) o - particles
(¢} ~y-rays (d)  B-particles
15. 1kg Blenmuwyarer GUmmeT (p(peugions 2,hnens wrHDUILHIDLELTS 2 (HeumELd
<ShDE :
(=) 9%x101¢] (=1,) 9x10% ] (@) 17 () 3x10% ]
If 1 kg of a substance is fully converted into energy then the energy produced is :
(a) 9x10167 (b) 9x10%7] € 1] (d) 3x108]
16. ami@ean(h ey dgeiledr LweTURHD SSg6uD
(=) sL@Quur_nn Semisam Yeranel ailener
() s uur_rer siamssm Yeraney allaner
(@) wianssm Emaey allaan
() Geuliu oemissm cilane
The explosion of an atom bomb is based on the principle of :
(a) uncontrolled fission reaction
(b}  controlled fission reaction
(c) fusion reaction
(d) thermonuclear reaction
17. Ggme Crmu SdlémasEgl Lweruin sdlfluss mCarGLmiy
(1) Cot0 (<2,) NaZ4 (@) Fe () P2
The radio-isotope used in the treatment of skin diseases is :
(a) Co® (b) Na% (c) Fe? d) P*?
18. 60° gemalleneTas Caramgdlnarar gatleilosd eram wrg?

(=) 1.732 (=,)1.414 (@) 1.5 (,r) 1.468
The refractive index of the medium for the polarising angle 60° is :
(a) 1.732 (b) 1.414 () 1.5 (d) 1.468

A\ Physics 799/
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19.

20.

21.

&
&%
£
A
ga!bs
A
%

ABC ©eID Lpebluledl eenmiqen eraflenowndsid ;
(<21) AB+ C (2)A.B.C
(@) AB+BC+CA (") R+B+C

The Boolean expression ARC can be simplified as :

(@) AB+ C b) A.B.C

(c) AB+BC+CA (d) +B+C

>

gsobleranpssl urlbe o dar @@ Ydrals@rséE @elCw 500 pc
et L seng Bas5s Gelwiu@n Ceusme :

(1) 514 (<) eupbyjarar Cpidedl whuy

(8) aupbyarer ardlis@d ALY () pgeilal

The work done in moving 500 p.c charge between two points on equipotential surface
is:

(a) zero (b) finite positive
(c) finite negative (d) infinite

o . sini
spafeflagalen cubpaeidluimer w = oy O b -eureng)

(=) sin i -&@ Cprgsseiler @) HEEL
(<) sinr -6@ Tdrga6M0 G)(1Hé @D
(&) (=) wpmid () dw QramGd
(FF) (1) wimd () -eweud sniipglyng)
sini ’
sinr

[n Snell’s law of refraction L = pis:

(a) directly proportional to sin i
(b) inversely proportional to sin r
(

(

c) both (a) and (b)
d) independent of (a) and (b)

—3100% 7 Physics /
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GOILAELL ferd Qanenr srwlysasnGluier wlergent.'R'. igen haib @ay
L RsTEsLU@L Cug), gen Wleigenl sTem :

(<21) @ WLIBISTGD (<21) Brendled gpan URSTED

(@) preng WL RSTGLD (FF) wrmin T

If the length of a copper wire has a certain resistance R, then on doubling its length, its
specific resistance :

th
(a) will be doubled (b)  will become 714_
(¢)  will become 4 times (d) will remain the same

s &L CE QumsHluilen phésr idirCeuar Wearampssl QUmssn Ay
ereiled, smipe] Glaul () ifliGleuaimentley Wlemam(pssl CLIIHSHD :

V2
(2) " (@) FAw @ 2, () P

In CE single stage amplifier, if the voltage gain at mid-frequency is A, then the voltage
gain at lower cut off frequency is :

V2 A
@ S ®) V2Ay © Ay @ 7

g Laratl Wengyrl L gHledllmmg 2 m Qgrenaveiler Blemyed Qedley 400 Vin~1.
a5CsTemeelled @igen e ewd Cede; 100 V! ops sienuh?
(<21) 50 cm (<=4) 4 cm (@) 4m (;F) 15 m

Electric field intensity is 400 Vm™ ! at a distance of 2 m from a point charge. It will be
100 Vm~! at a distance :

(@) 50 cm (b) 4 cm (¢) 4m (d) 15m

s0L9& smatled GBS LnFsHnsE WenGanm Lgems Lrug Qeiuybn wrydas
Bematwpidlufer o myi :
(21) LISETHSLD (<g) 19aTa|Lit L euenamiiD

(@) Bpa] eUenETIBIGET () gnflensager

The part of the AC generator that passes the current from the coil to the external
circuit is :

(a) field magnet (b)  split rings

(c) sliprings (d) brushes

A\ Physics 7101
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26.

27.

s 9N

@ Sauli gefsanannudadmig efeflbL eflaerey QupUL@E DG Feullyy

@aflsE udors Ba gaflenwis LweTLBgdlamd erhuhalg erere?

(1) ULl an_ger apbgl HLD

() eTgIaD LIDTE

(©) eeflibLy efeneray auflens Gmisoentujb LOHMID sl i ors ey Cea(mid

() eflafliby ellamara] euflens G wepL LD WHMHID Getennm S ey

A fluyo

A diffraction pattern is obtained using a beam of red light. What happens if the red

light is replaced by blue light ?
(a) bands disappear

(b) no change

(c) diffraction pattern becomes narrower and crowded together

(d) diffraction pattern becomes broader and farther apart

uwil. - greuils eSldluden gwetur(®

idi = o 1d] sing
dp = Mo 290 dB = Po ©° S0
(1) 4m 2 (<) 2
e T 1 > o Tdlx T
_ B X r Lo X r
@) pE— (/) P

Which of the following equations represents Biot - Savart law ?

Id! W, 1dl sin0
dp = Po % dB = S0 87>
(a) dar 2 (b) 4 2
-3 - 4)1 -
e ldl X r 2w dlxor
dB = - &—n—— dy dB = % —rr
() i 2 (d) i 3

—\102% 7 Physics /




29,

30.

GO eTemeuCuignin LiSlenesibgl allenrda@nd@ eflenieildhaab.

¢ 3¢ Free Edition. Not for Sale : $& 3¢ s¢ 3¢ 3¢ 3¢ 3¢ 3¢ 3¢ M\VIoI=MTCGUS NN W 55/

Pimyerafl Sareyr 1 Bigem +qq LHOID +q, srpdla 2 B Ueraasiie
mausslIuLGdrarer. @Ho o WeararLgmg wnGnraeamn Crréad 1 5.
Lgrenavedl BaTEsS CelwuLiipn Gasme

q192. , 29192 q192 D9
(24) Yre, (<) e, (@) Bree, (%) Tome,

Two point charges -+ q; and +q, are placed in air at a distance of 2 m apart. One of
the charges is moved towards the other through a distance of T m. The work done is :

q192 29,92 q1492 Q92
) e, ®) e, () Bme, (@) Tome,

Erren srhgliyosdlo Cem@gsgrar gamsllar qm LGrmlire)n, @m
a - gs@Epd @Gr AasCGaussd CegssiuGwCurg, epder gl
QawiduBin srbselwd Qearrearen ellamssaflen allflgn wpeanGu :

(=1)1:1 (=,)1:2 (@) 2:1 () 1:0

A proton and an « particle are projecled with the same velocity normal to a uniform
magnetic field. The ratio of the magnetic Lorentz force experienced by the proton and
the o particle is :

(ay 1:1 by 1:2 (¢ 2:1 (d)y 1:0

uLidurmelen eeberd arsand #mihasaan ?

(<=1) Blenm (2,) AasCaisd (@) 2bsd () WlergyriiL b
The wavelength of the matter wave is independent of :

(a) mass (b)  velocity (¢} momentum (d) charge

u@dl - 11/ PART - 11

Note : Answer any fifteen questions.

31.

32.

Blene Blanaiwailed siran cllleniis gnms.

State Gauss’'s law in electrostatics.

By Werandlenr Gurgl g wrsdlearnguley Gl ol srflar e darGer
Gmlig) UrgETiUTes) eer?

Why is it safer to be inside a car than standing under a tree«luring lightning ?

15x3=45

A\ Physics 71034
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33.

34,

35.

36.

37.

38.

39.

40.

41.

QUi HlevsGougid eTaTmIed GTRTET? DIFHET D eOE WITF)?

Define drift velocity. Give its unit.

0°C -av HlaCymbd sbduller Wergen. 10 Q. sigen Watgel. Gleulublee eram
0.004/°C. fflenr Qandlflencoudisy siHer LlenGenL e Genadl(Hs.

The resistance of nichrome wire at 0°C is 10 {). If its temperature coetficient of resistance
is 0.004/°C find its resistance at boiling point of water.

ooUTFGLWYen WeamhLIESHL 6SlflsamaTs gumis.

State Faradays laws of electrolysis.

STDFET (GTHD - QUM

Define Thomson Coefficient.

WemorpBlufesr Lwgnm $meir ereammme 6TeTen?

What is efficiency of a transformer ?

@ smefled Lruyd 4 A BlanGarmL b 0.5 s sragiled 8 A 9,6 wrybCurg
wH@nTes smefléd 50 mV  Werailwudge eflens grawr_LLBEng) erafled, jeuallr
s(meng@nsdlan . CGu o drer LflbrHm WL eTammantd senrésdlhs.

Calculate the mutual inductance between two coils when a current of 4 A changing to
8 A in 0.5 s in one coil, induces an emf of 50 mV in the other coil.

Wlensnbs masafler AnuGweLsen ppemdamand &nms.

Mention any three characteristics of electromagnetic waves.

gerallanera| wrafuller 60 cc sr&smrs sarsd 300 0.5, Sorid Clamar.
Cengenand @Gprullaer meussuu@bCurg 9° spppULGSDg. swhdls Hoer
60° erafled Henyaedled 2 e sidsenyuile o616 6reuie?

A 300 mm long tube containing 60 cc of sugar solution produces a rotation of 9° when
placed in a polarimeter. If the specific rotation is 60°, calculate the quantity of sugar
contained in the solution.

Blavellsallan erammbleniig giafl oyliellen gggiausdasn 6r(pg)s.
Write the principle of Millikan’s oil drop experiment.
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42.  CurevGe afldludlen LWETUITHS®EN 6l (LGS,
Write the applications of Mosley's law.

13. ereslyren HamCamrassludler eurbLseT wranel?
What are the limitations of electron microscope ?

44, o Po?M sflluss xCsrCLriy 2055058 Q@M a-fmseasmanyd, G
B-fevgsa|semanyd gHuUbSSLCUTS 2 heur@h gCerGLrinden g eramm
oHnID Blenn craseneans GamsdlHs.

The radioactive isotope 84P0214 undergoes a successive disintegration of two a - decays
and two B - decays. Find the atomic number and mass number of the resulting isotope.

45. 2 HuGFH 2 6Pe GTETMTE GTeTen?

What is a breeder reactor ?

46. QuUIg Seurds rrerdlev i &nfléd I.=15 mA wHYD I;=30 pA erafle,
SerCenmi_L s QuimssEd. a-6ar ElmUS sarssl(Hs.
The base current of a transistor is 30 pA and collector current is 15 mA. Determine the
value of current gain o .

47. erdmlenar_Lgglen mhHuUWenseT eTensuCwgd epsmblenat eT(DGIE.
Write any three advantages of negative feedback.

48. gofl 2.8lp e Cur® eremugl wrgl? sigen Lweansafled gCgaNd gemanm
TGS
What is light emitting diode ? Give any one of its uses.

49. NOT GsLlLral uwearu@b grradlau i Weraheann cuears.

Draw the circuit for NOT gate using transistor.

50.

gefl @lenips saHae Ggmimder pHueTsafld crapauCwend epemdlenand Fnmis.

Mention any three advantages of fibre optical communicatios: system.

A\ Physics 71054
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LS - 1T/ PART - 11
GOy : (1) efenm eranr 56 -§@ sawmgunsg aflenLwafbseyib. 7x5=35

(i) Wdgeperer 11 eflerrsseafla eraaCuan Hpn eNarssEnss,
afleoL wiellss Galamr(hin,

(i) Coeawrar @Lmsald ULRIS@ET eUnTs.

Note : (i)  Answer question No. 56 compulsorily.

51.

52.

53.

54.

55.

(i) Answer any six of the remaining 11 questions.

(iif) Draw diagrams wherever necessary.

@ Qoenssl (O WaGssdudan (NarCadsE dnasatar Garancuanuil GlLpE.

Derive an expression for the capacitance of a parallel plate capacitor.

Geaurerl Bl epy vwanuBisd Bearswsdear osllagam s sray b
wpenment efleur.

Describe the experiment to determine the internal resistance of a cell using voltmeter.

Wenen(pss wralufen ssgeusmat LLggIL e efleufl.

Explain the principle of a potentiometer with a neat diagram.

100 spmsEsn, 20 Q.. gropn Qarer. sbilE smefiar e,
5 A BlenGarmlLb umiiding. swAssmefen 2Ffler g e awwGHl(EES
20 Q.. Qsrenewelled srbss sienaler whHibameans sansdl(hHs.

A circular coil of radius 20 cm has 100 turns wire and it carries a current of 5 A. Find

the magnetic induction at a point along its axis at a distance of 20 cm from the centre
of the coil.

QM S(HET 2 ETaTLRIGD LIFiLeTaal rHmieusen e =ndld Wlenafludeg
Meganig gram@ alssens adlond@as.

Explain how an emf can be induced by changing the arca enclosed by the coil.
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57.

58.

59.

60.

61.

62.

1 Q&5 swsdledr 5000 Car@haer eenrwiulL. elefliby ellenereys
Einlenlulen Bay) ey apevsdled EmHg @emendshenn eeflwmerg LEHLbUL
aaugslufGHlarng). @reawmLrb euflens Gbub 30° Caramsdled ghHuL LM
@afluflan oeneberd ereen?
960608

wi Cergenamuded 6x 101 Hz oyfiCleuart 2 e w gafl Lwa (s UG Sng.
<DE5HS58 BlHLLm_saflar ewwikisErdsE G lul L Lgraaea) 0.75 1915,
1.5 8. Qgrenavalley dlany @mliller, Yereysens@ GenLiul L Csraaeianers
GeTEHS ().

A parallel beam of monochromatic light is allowed to incident normally on a plane

transmission grating having 5000 lines per centimetre. A second order spectral line is
found to be diffracted at an angle of 30°. Find the wavelength of the light.

OR

In Young's experiment a light of frequency 6 X101 Hz is used. Distance between the
centres of adjacent fringes is 0.75 mm. Calculate the distance between the slits if the
screen is 1.5 m away.

X-&4lir eflafliby ellenerallparar s ellflanws Qums.

Derive Bragg’s law for X-ray diffraction.

gatluilar alanema| erammired eraman? gafliflan o 1N psaSian cllfsamans sams.
What is photoelectric effect ? State the laws of photoelectric emission.

glaeT galen Hlenm g eulie] Hlenmenwis GUmen epen L BIE eTafld, gisar
Quiigd HasGousd wrg?
At what speed is a particle moving if the mass is equal to three times its rest mass ?

o - sdlitsaflen (<gae LT ssliTsallern) U salled ereneuGuieyh gbdlene 6r(pg)s.
Write any five properties of « - rays (Alpha rays).

Qeent e Cuir(p Wenanpss Frevwliunanms QewauBhieuams allaufl.
Describe the action of zener diode as a voltage regulator.

CawnenssGarer gaeud CgrL Ml Herenosd WO GmnuUIrHEEr Wrame?

What are the merits and demerits of satellite communication system ?
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@iy : (1)  sremeuCuen b Bren@ ellanmiaehaE eflant weaflése|n. 4x10=40

Note :

63.

64.

65.

(i) Gse@elub @Lmasald LI BISET @IGTE.
(i)  Answer any four questions in detail.

(i) Draw diagrams wherever necessary.

et @mpenen eretmisy erene? Wemr @pupenanuiler nheumys GCamig ayerem
e yerafluiley 10an owsdharer Garaauaniis Glums.

What is an electric dipole ? Derive an expression for the electric field due lo an eleclric
dipole at a point on the equatorial line.

mesCerrlgraflar gdg6ub, el LHmb GukiEh elsid 2pdluieihann
cfleul.

Explain in detail the principle, construction and working of a cyclotron.

wrpdas Wearalwb@aeas gpob gearm st @eewrlGgyerar

BangenLwradl ‘R Hargnamg ‘L7 wpmih 0e1CGpsd ‘C opfluainm e

@ eneanssliuldrergl. Barar(pss LUl b bpmb Werblerdliiy ulib

O Elwsumennds olames (b

(i) OGsrEuwen blearanpsso

(i) Wem@andlmii

(i) NarGarr L 1db wHmbd Wenearpssd el Cwwrar L G6sTLiL
o flweupmisarear swarurBsemer aumeil.

A source of alternating emf is connected to a series combination of a resistor ‘R, an
inductor 'L’ and a capacitor ‘C". Obtain with the help of a voltage phasor diagram and
impedance diagram an expression for :

(i)  the effective voltage
(ii)  the impedance

(iif) the phase relationship between the current and the voltage.
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State Huygen's principle. On the basis of wave theory prove the laws of reflection.
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Draw a neat diagram of He-Ne laser and explain its working with the help of energy
level diagram.
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State the radioactive law of disintegration. Establish the relation N=N Oe"“_ Derive
the relation between half life period and decay constant.
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What is an operational amplifier ? With a circuit diagram, explain the working of an
operational amplifier as a summing amplifier.
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Describe monochrome TV transmission with a block diagram.

-000-

A\ Physics 71094




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109

