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) Check‘ that, the ratio

. Show dlagrammaucally, how two metal spheres can be opp051tely charged by induction, »
" Estlmate the total number of electrons present in 100 gm of water. How much is the total charge carrred by

these electrons? Avogadro’s number = 6.023x10% and molecular mass of water = 18g.

. Write down the dlﬁ'erent characteristics of charges.

)

= is d1mens1onless where k is’ constant for Coulomb’s law, e is the electronic
m,m, ,

charge, G is umversal grav1tat10nal constant, m, and mp are the masses of electron and proton respecuvely
What does this ratio signify?

. State and explain -Coulomb’s law. What is the force between two small charged spheres havmg charges

2x1077 C and 3x107 Cplaced30cmapartma1r‘7 %

. Define relative perm1tt1v1ty of a medium in terms of Coulomb s force of 1nteract1on )
A partlcle of mass m and carrying charge —g; is moving around a charge +q, along a c1rcular path of radlus r.

prove that the ’perlod of revolution of the charge —g; about +q,is given by T =

) Two point charges +4e and +e are fixed at a drstance a apart. Where should a third pomt charge q be placed

on the line joining the two charges so that it may be in equilibrium? In which case the equlhbrtum will be
stable and in which case it will be unstable? :

. A charge Q has to be divided on two objects. What should be the value of these charges on the twu objects sc

that the force between the objects can be max1mum‘7 T : N
Obtain the d1men51onal formula for &, . ¥

State the principle of superposition to obtain the expression of net force ona charge partlcle when placed ina
system of N number of discrete charges. '

Write a short note on continuous charge distribution.” 2

Two charges of equal magnitudes and at a distance r exert a force I on each other. If the charges are halved
and distance between them is doubled, then find the new force acting on each charge NE

Define Electric field. Find out the dimension of electric field: - \ &

State the properties if electric field lines. Why.do two lines of force never intersect each other?

Without using Gauss law, Calculate the electric field at a pomt on the axis, passing through the center of a
circular current carrying ring.

What is the total electric flux due to a g coulomb charge placed (a) at the center (b) at one of the vertices of a
cube.

What do you mean by dipole moment? What is its unit?

Calculate the electric field at a point on the axis of a dipole.

Calculate the electric field at a point on the perpendicular bisector of a dipole?
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What is the relationship between the electric fields at axial and equatorial points for a short dipole?
Caleulate the electric field at the points P, Q and R for the following cases:

|
What is the net flux due to a dipole? - |
Calculate the torque acting on a dipole when it is placed in a uniform electric field. When is the torque
maximum? - _ e ” J
Detive an expression for the total work done in rotating a dipole in a uniformn electric field from an angle 0, t
0,. What is the condition for doing the minimum work? ‘ . o
Two positive charges of magnitude ¢ are kept at a distance 2 m apart from each other. Where a third chargj/
should be placed so that this charge will'be in equilibrium? Is this equilibrium stable or unstable? e
Caleulate the total electric field at a point due to a continuous charge distribution in a solid cylinder and hencJ_
draw the field distribution graph. | ' - ' e
Derive Gauss law from Coulomb’s law. F
Derive the dimension of electric flux. el
What is the electric flux due to a charge q around a cube of side a cm.

’ Current Electriéity

. Differentiate between electromotive force and potential difference, |
- Derive the vectorial form of Ohm’s law.

DA W =

- Derive the relation betweeii electric current and mobiliey for (i) a conductor and (ii) a semicondiictor. Henice
. Draw the variation of resistivity: with temperature for a conductor and a semiconductor and compare them

. Mention some of the non-ohmic conductors and present their V-I characteristic graph. |

Differeﬁtiate between conductors, semiconductors and insulators.

. Derive the relation between drift velocity and relaxation time. T
. Deduce Ohm’s law from the relation between electric current and drift velocity. Also write the expressions fo

resistivity in terms of number density of free electrons and relaxation time, |

find out an expression for the conductivity of a semiconductor.

Define temperature coefficient of resistance.

Find out the expression for the equivalent resistance of a combination of resistors, connected in (a) series and
(b) parallel. “J

. Establish the relation among internal resistance, emf and terminal potential difference of a cell. Hence, dra [

the characteristic curve for a cell.



1.

Find an expression for the total current flowing through a mixed combination of identical cells, arranged in m

rows, containing n eells in each row. Eagh cell has the emf ¢ and internal resistance 7.

12.
grouping of cells.
13.

Hence state Joule’s law of heatmg

Derive the condition for obtaining maximum current through an external resistance connect across a mixed

Obtain an expression for the heat developed in a resistor by the passage of electric current through it.

14. Find out the condmcn under Whlch power output of a cell wﬂl be max1mum Hence find out the max1mum

. power output.”
15.
16.

Mention few apphcat1ons of heatmg effect of current.” : :
State Kirchhoff’s current and voltage laws for electrical circuits: Show that, these laws are in accordance with

the prlnmples of conservatlon of charge and energy respectlvely

17.

balanced condition. -

H

When a Wheatstone bndge is sa1d to be m balanced cond1t10n‘7 Applymg Klrchhoﬁ“’s laws, denve this

18. With the help of a circuit dlagram explain the working prmc1p1e of a meter bridge.in ﬁndmg an unknown
resistance. =

19. Using KCL and K VL, solve for the currents: _— . _—
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Magnetic effect of current and Magnetism
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“For a Para magnetic material, plot the variation of mten51ty of magnetisation with temperature.

State and explain Biot-Savart’s law.

State the rules for finding the direction of magnetic field due to a straight current carrying conductor.

A beam of electrons projected along +X axis, experlences a force due to a magnetic field along +Y axis. What
is the direction of magnetic ﬁeld‘7 -

Calculate the magnetic field at a on the axis passmg through the centre of a current canrying carcular coil.

Why should the spnng/suspensmn wire in a moving coil galvanometer have low torsional constant? . -

A particle with charge g moving with a velocity v moving in the plane of paper enters a uniform magnenc
field B acting perpendlcular to paper and pomtmg mwards Why does the kinetic energy of the charge particle
not change while moving in the field?" ; v

How will the magnetic field strength at the centre of the dircular coil carrymg current change if the current
through the coil is doubled and radius is halved? ; i

Can moving coil galvanometer be used to detect an a.c. in a Circuit? Give reason.

Deduce an expression for the magnetic d1pole moment of an electron orbltmg around the central nucleus.
Using Ampere’s circuital law, derive an expression for magnetlc field along the axis of a current carrying
toroidal solenoid of N number of turns having radiusr. s

Define the terms magnetic inclination and horlzontal component of earth’s magnetlc field at a place. Estabhsh
the: relation between them. ' z »

A galvanometer has a resistance of 30Q). It gives fui} scale deﬂection with a current of 2 mA. Calcuiate the
value of resistance needed to convert it into an amineter of range 0-0.3A. . ; |
Derive an expression for magnetic field on the axral hne of circular loop of radius ‘a’ and carrying current I at |
a distance x from the centre. L . '

A réetangular coil 6f N turnis and area of cross section A 1§ placed mn uniform magnetlc field B with - area
vector making angle with B. Derive an expression for torque on the coil. ‘

Draw.a schematic sketch of a cyclotron. Explain. brleﬂy how it works and how it is used to accelerate the
charged particle i) Show that the time period of ions ina cyclotron is independent of both the speed and radius
of circular path. ii) What is resonance condition? How is it used to accelerate the charged part1cle?

Two stralght long parallel conductors carry currents Il and 12 in the same direction. Deduce an expressmn for
the force per unit length between them. ' :

a) With the help ofa dlagram explain the principle and working a moving coil galvanometer b) What is the
importance of radial magnetic field and how is it produced. ¢) While using- moving coil galvanometer as a
voltmeter a high resistance in series is required whereas in an- ammeter a shunt is vsed. Why?

Derive an expression for the magnetic field along ‘the axis of air cored solenoid,’ usmg Ampere’s circuital law.
Sketch the magnetic field hnes for a ﬁmte solenoid. Explain why the field at exterior is weak while at the
interior it is uniform and strong S

A charged particle moving in a umform magnetlc field penetrates a 1aycr of lead and thereby loses one half of |
its kinetic energy. How does the radius of curvature of its path change?

Why diamagnetism is almost independent of temperature?

Three identical specimens of magnetic materials nickel, antimony and aluminium are kept in a uniform
magnetic field. Draw the modification of field lines in each case.
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How will the magnetic field intensity at the centre of a circular our carrying current change, if the current
though the will is doubled and radius of the coil is halved?

Can neutrons be accelerated in a cyclotron? Why?

A bar magnet of magnetic moment M is aligned parallel to the direction of a uniform magnetic field B. What
is the work done to turn the magnet so as the align its magnetic moment (1) Opposite to the field direction (ii)
Normal to the field direction? -

An electron in the ground state of hydrogen atom is revolving in anti — clockvwse direction in a circular orbit.
The atom is placed normal to the electron orbit makes an angle of 300 in the magnetic induction. Find the

* torque experienced by the orbiting electron?
27.

A short bar magnet of magnetic moment 0.9 J/T is placed with its axis at 60° to a uniform magnet1c ﬁeld It
experience a torque of 0.063 Nm. (i) calculate the strength of the magnetic field and (ii) what onentanon of
the bar magnet conesponds to the equlhbnum position in the magnetic field?

A beam of electrons is movmg with a velocity of 3 106 m/s and carries a current of 1 p A. (a) How many
electrons per second pass a given point? (b) How many electrons are in 1m of the beam? (c) What i 1s the total
force on all the electrons in 1m of the beam if it passes through the field of 0.1NA-1 m-1? d ’

What is the main function of soft iron core used i in a2 moving coil galvanometer?

A galvanometer gives full deflection for Ig. Can it be converted into an ammeter of range 1 <Ig?

(a) Obtain an expression for the torque acting on a cutrent carrying circular loop.

(b) What is the maximum torque on a galvanometer coil 5 cm x 12 cm of 600 turns when carrying a current of
10 A'in a field where flux density is 0.10T.

Explam the constructmn and working pr1nc1ple ofa cyclotron

Electromagnetlc induction

1.

10.
I1.

The current in the direction from B-A is decreasmg, what 18 the direction of induced current in the metalhc loop
kept above the wire? W, : B

. How does the self inductance of an air core 0011 changes when - (i) no. of lines in the coil is decreased (11) an

iron rod is introduced in the coil.

. Why does the metallic piece become very hot when 1t is sutrounded by a coil canymg high frequency ac?
. Draw 1mpedance triangle of LCR series circuit.

. The magnetic flux linked with the c011 at any instant t is given by ¢ (St3 + lOt’2 - 7)Wb. What is the emf

induced in the coil at t = 5 sec?

. A sinusoidal emf E=200 sin 314t is apphed to a resistor of 10 Q resistance, calculate 6} rms value of voltage

(ii) rms value of current (iii) Power dissipated as heat in watt,

Why eddy currents are reduced in a laminated core?

Discuss the phenomenon of resonance in LCR series circuit. A capac1tor of 150 and 101.5mH inductor are
placed in series with a 50 Hz AC source Calculate the capac1ty of capacitor if the current is observed in phase
with voltage. A RIS

Self inductance of an air core inductor increases from 0.01mH to 10 mH on infroducing an iron core into it.
What is the relative permeability of the core used?

When a.c. is fed to a moving coil galvanometer it shows no deflection. Why?

State the laws of electromagnetic induction.
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Show that, Lenz’s law is in accordance with the principle of conservation of energy.
What is motional emf? Find an expression for this.

What are the methods of generating induced emf?

With a relevant diagram explain the theory of AC generator.

Explain briefly the theory of electromagnetic damping.

Calculate the maximum emf induced in a coil of 100 turns and 0.001 m” area rotating at the rate of 50 rps about
an axis perpendicular to a uniform magnetic field of 0.05T. If the resrstance of the co1l is 3OQ what is the
maximum power generated by it? R

Compare self induction and mutual induction. Calculate the mutual mductance of two long solenoids.

What do you mean by coefﬁcrent of coupling? What is its range? !

A bar magnet is moved in the direction ' P —Q C |
indicated by the arrow between two coils 58050 ' BI050
PQ and CD. Pred1ct ‘the drrectlon of - —

induced current in each C‘QIlH _ g ‘
| f
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Alternating current

1.

. A coil of 0.01H inductance and 1 ohm resistance is connected to 200

. Find out the average value of an AC over a complete cy’clé
. Establish the relationship between the average value and the peak value | T—— p—

A device X is connected to an A.C. source. The Varlatlon of voltage, current and power in one complete cycle is
shown in ﬁgure e

(a) Which curve shows power consumption over a full eycle?

(b) What is the average power consumption over a ccmplete cycle‘?
(c) Identlfy the device X.

volt, 50 Hz ac supply. Find the impedance of the circuit and time lag
between maximum alternating voltage and current.

of an alternating current.

. What is rms value of an alternatmg current? Der1ve a relatlon between rms value and peak value of an

alternating current over a complete cycle

. Show that for a pure res1st1ve cxrcurt the current and emf : are in the same phase Hence draw the relevant phasor

diagram.

. Show that for a pure 1nduct1ve crrcult, the current lags emfby a phase drfference of n/2. Hence draw the

relevant phasor diagram.
Show that for a pure resistive circuit, the current leads emf by a phase difference of n/2. Hence draw the
relevant phasor diagram.

. What do you mean by reactance of an inductor and a capacitor?
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Why is a DC blocked by a capacitor? What is the standard frequency maintained in India for AC
communication?

Show graphically the variation of inductive and capacitive reactance with frequency.

An inductance of negligible resistance, whose reactance is 222 at 200Hz, is connected to a 220V, 50Hz power
line. What is the value of inductance and reactance?

An alternating emf is applied to a series combination of resistor and a capac:ltor Investigate the phase
relationship between current and emf. Find the impedance of the circuit.

An alternating emf i is apphed to a series combination of resistor and an mductor Investlgate the phase

.relatlonshlp between current and emf. Find the impedance of the circuit.

An alternating emf is applied to a series LCR circuit. Investigate the phase relatlonshlp between current and
emf. Find the impedance of the circuit. '

What do you mean by the resonance condmon of a series LCR circuit? Calculate the resonant frequency
Writé down some important characteristics of a series resonant circuit.

What do you mean by sharpness of resonance in a series resonant circuit?

Find out an expression of Q factor of a series LCR circuit.

A resistor of 12€, capacitor of reactance 14 Q) and a pure mductor of inductance 0.1H are joined in senes and
placed across a 200V, S0Hz AC ‘supply. Calculate : =

(2) the current in the circuit. :

(b) the phase angle between the current and the Voltage (Take n=3 for the sake of calculation)
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SYLLABUS

1. Electric charge and field

2. Electric potential *

3. Current Electricity

4. Magnetic effect of electr;c current
5. Magnetlsm

6. Electromagnetic 1nduct10n

7. Alternating cutrent




