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FIFTH SEMESTER (CUCBCSS–UG) DEGREE EXAMINATION
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Physics/Applied Physics

PHY 5B 06/APY 5B 07—ELECTRODYNAMICS – II

(2018 Admissions)

Time : Three Hours Maximum : 80 Marks

The symbols used in the question paper have their usual meanings.

Section A

Answer in a word or a phrase.
Answer all questions.

Each question carries 1 mark.

1. Magnetic field can be produced by a current or by a changing –––––––––.

2. The average power per unit area transported by an electromagnetic wave is called its ––––––––.

3. If Q is the charge on the capacitor with capacitance C at any instant ‘t’, then the potential. difference
across the capacitor is ––––––––– In a series CR circuit.

4. Higher the quality factor of the circuit, then the impedance of the circuit is –––––––––.

5. The condition at which an LCR series circuit allows maximum current to flow as the impendence is
minimum is known as –––––––––.

Write True or False :

6. Electromagnetic waves travel with the same speed irrespective of the nature of the medium.

7. The tangential component of E is continuous across the boundary between two media.

8. If the value of L/R in an LR series circuit increases, the time taken by the current to reach its
maximum value decreases.

9. In pure inductive circuits, the current is lagging behind the emf by / 2  in phase.

10. Norton’s theorem can be applied to networks with DC only

(10 × 1 = 10 marks)

Section B

Answer all questions in two or three sentences.
Each question carries 2 marks.

11. State and explain Faraday’s law in electromagnetic induction

12. Write down maxwell’s equations in free space.
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13. Explain polarization of electromagnetic waves.

14. Give an explanation for ballistic galvanometer. What are the conditions for a moving coil

galvanometer to be ballistic?

15. Give and expression for the instantaneous current in a series LR circuit. What are the terms

involved?

16. Define power factor in an LR series circuit and give an expression for the same?

17. State and explain maximum power transfer theorem.
(7 × 2 = 14 marks)

Section C

Answer any five questions in paragraph of about half a page to one page.
Each question carries 4 marks.

18. Explain briefly about magnetic charge.

19. Obtain an expression for the energy stored in a magnetic field in terms of current.

20. Obtain an expression for electromagnetic wave equation in free space and hence prove EM in

space travels with the velocity of light.

21. Derive an expression for the growth and decay of current in a circuit containing inductor and

resistor.

22. Define J operator. Give three applications of J operator in AC circuits.

23. What are the basic steps for converting a voltage source with a series resistance into an equivalent

current source with a parallel resistance ?

24. State Thevenin’s theorem. Give the different steps involved in thevenizing a given circuit network.

(5 × 4 = 20 marks)

Section D

Problems-Write all relevant formulas, all important steps carry separate marks.
Answer any four questions.

Each question carries 4 marks.

25. Write down Neumann’s formula for mutual induction. Explain its importance.

26. Find the magnetic flux through a solenoid of length l with number of turns per unit length N and

radius R carrying a current I. Also calculate self inductance per unit length of the coil.

27. The intensity of sunlight hitting the earth is about 1300 W/m2. What is the pressure exerted if the

sunlight strikes a perfect absorber? Find the pressure exerted if sunlight strikes a perfect reflector?

Also find the fraction of atmospheric pressure related to it.
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28. A capacitor is charged by a dc supply through a resistance of 2 megaohms. If it takes 1second for
the charge to reach ½ of its final value, what is the capacitance of the capacitor.

29. An alternating emf of 200 volt, 50 Hz is applied to a condenser in series with a 20 volt, 5 watt lamp.
Find the capacity of the condenser.

30. An alternating voltage of 100 V at a frequency of 25 Hz is applied to a circuit consisting a resistance

1.5  and an inductance of 0.01 Henry in series. a) find the current flowing b) phase difference

between emf and current c) potential drop across resistor and inductor.

31. Apply Thevenin’s theorem to find the current through the load resistance, RL 15   in the following

network. Given 1 2R 3 , R 12 , V 24     Volts with an internal resistance 1r   .

(4 × 4 = 16 marks)

Section E

Essays. Answer in about two pages.
 Answer any two questions.

Each question carries 10 marks.

32. Derive the Maxwell’s equations inside a polarized matter.

33. Obtain expressions for the Average energy and momentum of an electromagnetic wave. What is

the intensity of the wave and give an account for radiation pressure on a perfect absorber and

reflector.

34. Using necessary theory, describe an experiment to determine the charge sensitiveness of BG using

a standard condenser and HMS.

35. Obtain expressions for resultant emf, impedance and power factor of an LCR series circuit when
an alternating current is flowing through it. Explain the resonance in LCR series circuit.

(2 × 10 = 20 marks)
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The symbols used in the question paper have their usual meanings.

Section A

Answer in a word or a phrase.

Answer all questions.

Each question carries 1 mark.

1. Write down Ampere’s law in integral form.

2. If 0µ  represents the permeability, E is the electric field and B is the magnetic field intensities, then

the expression for poynting vector is —————.

3. If Q is the charge on the capacitor with capacitance C at any instant ‘t’, then the potential difference

across the capacitor is ————— in a series CR circuit.

4. The ratio of rms value of emf to the mean value of emf is called —————.

5. The condition at which an LCR series circuit allows maximum current to flow as the impendence is
minimum is known as —————.

Write True or False :

6. Electromagnetic waves travel with the same speed irrespective of the nature of the medium.

7. The tangential component of E is continuous across the boundary between two media.

8. As the value of L/R in an LR series circuit increases, the time taken by the current to reach its

maximum value also increases.

9. In a capacitative circuit, the instantaneous value of current is leading the emf by 2π  in phase.

10. Norton’s theorem can be applied to networks with DC only

(10 × 1 = 10 marks)

Section B

Answer all questions in two or three sentences.

Each question carries 2 marks.

11. State and explain Lenz’s law in electromagnetic induction.

12. Write down maxwell’s equations in free space.
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13. Explain polarization of electromagnetic waves.

14. Give an explanation for dead beat galvanometer. What are the conditions for a moving coil

galvanometer to be dead beat ?

15. Give and expression for the growth of charge in a CR circuit. What are the terms involved ?

16. Define power factor in an LR series circuit and give an expression for the same.

17. State and explain Kirchoff s voltage law and current law.

(7 × 2 = 14 marks)

Section C

Answer any five questions in paragraph of about half a page to one page.

Each question carries 4 marks.

18. Obtain and expression for energy stored in a magnetic field in terms of magnetic field, B.

19. Explain how Ampere’s law is modified by Maxwell to include time varying electric fields ?

20. Obtain an expression for electromagnetic wave equation in free space and hence prove EM in

space travels with the velocity of light.

21. Derive an expression for the growth and decay of current in a circuit containing inductor and

resistor.

22. Define J operator. Give three applications of J operator in AC circuits.

23. With suitable example, explain the solution of simultaneous equations using determinants.

24. State Thevenin’s theorem. Give the different steps involved in thevenizing a given circuit network.

(5 × 4 = 20 marks)

Section D

Problems-Write all Relevant formulas, all important steps carry separate marks.

Answer any four questions.

Each question carries 4 marks.

25. A short solenoid of length L and radius a, with n1 number of turns per unit length lies on the axis

of a very long solenoid of radius b with n2 turns per unit length. Current I flow in the short

solenoid. What is the flux through the long solenoid ?

26. Find the energy stored in a solenoid of length 1, radius R, current I, N turns per unit length and

having magnetic flux density, B.
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27. The intensity of sunlight hitting the earth is about 1300 W/m2. What is the pressure exerted if the

sunlight strikes a perfect absorber ? Find the pressure exerted if sunlight strikes a perfect

reflector ? Also find the fraction of atmospheric pressure related to it.

28. A capacitor is charged by a dc supply through a resistance of 2 megaohms. If it takes 1 second for

the charge to reach ½ of its final value, what is the capacitance of the capacitor.

29. An alternating emf of 200 volt, 50 Hz is applied to a condenser in series with a 20 volt, 5 watt lamp.

Find the capacity of the condenser.

30. Using superposition theorem find the current in the resistance R in the following figure. Given

R1 = 2.5 ohms, R2 = 2 ohms, R = 6 ohms, E1 = 6 V, E2 = 12 V.

31. Apply Thevenin’s theorem to find the current in load resistance of the circuit given, where R1 = 8

ohms, R2 = 4 ohms, R3 = 6 ohms, RL = 100 ohms, V = 24Volts.

(4 × 4 = 16 marks)
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Section E (Essays)

Answer in about two pages.

Answer any two questions.

Each question carries 10 marks.

32. Obtain the boundary conditions for E, B, D and H at a surface which carries charge density σ  and

current density K which separates two media using integral form of Maxwell’s equations.

33. Obtain expressions for the average energy and momentum of an electromagnetic wave. What is

the intensity of the wave and give an account for radiation pressure on a perfect absorber and

reflector.

34. Using necessary theory, describe an experiment to determine the charge sensitiveness of BG using

a standard condenser and HMS.

35. Explain the basic theory of AC bridges with circuit diagram. With necessary theory and diagram,

explain how the self inductance of a coil can be measured using Rayleigh method.

(2 × 10 = 20 marks)
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The symbols used in the question paper have their usual meanings.

Section A

Answer in a word or a phrase.

Answer all questions.

Each question carries 1 mark.

1. Magnetic field can be produced by a current or by a changing ————.

2. The average power per unit area transported by an electromagnetic wave is called its ————.

3. The smaller is the time constant CR, the ———— is the discharge of the capacitor in a series CR

circuit.

4. The ratio of r.m.s. value of current to the mean value of current is called ————.

5. Higher the quality factor of a circuit, ———— is its bandwidth.

Write True or False :

6. Electromagnetic waves travel with the speed of light in vacuum.

7. The tangential component of H is continuous across the boundary between two media.

8. If the value of L/R in an LR series circuit increases, the time taken by the current to reach its

maximum value decreases.

9. In pure inductive circuits, the current is lagging behind the e.m.f. by π /2 in phase.

10. Thevenin’s theorem can be applied to networks with DC only.

(10 × 1 = 10 marks)
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Section B

Answer all questions in two or three sentences.

Each question carries 2 marks.

11. State and explain Faraday’s law in electromagnetic induction.

12. Write down the importance of displacement current in Maxwell’s equations.

13. Define Poynting vector and give an expression for the same.

14. Give an explanation for ballistic galvanometer. What are the conditions for a moving coil

galvanometer to be ballistic ?

15. Give and expression for the instantaneous current in a series LR circuit. What are the terms

involved ?

16. Draw the basic circuit of an AC bridge and write down the condition to balance it.

17. State and explain maximum power transfer theorem.

(7 × 2 = 14 marks)

Section C

Answer any five questions in a paragraph of about half a page to one page.

Each question carries 4 marks.

18. Explain briefly about magnetic charge.

19. Obtain an expression for the energy stored in a magnetic field in terms of current.

20. Show that the energy flux density transported by the field is given by 
0

1
E × B.

µ

21. Obtain an expression for the growth and decay of charge in a capacitor through a resistor.

22. Obtain equations for r.m.s. value of e.m.f. and current in an AC circuit.

23. What are the basic steps for converting a voltage source with a series resistance into an equivalent

current source with a parallel resistance ?

24. State Norton’s theorem. Give the different steps involved in Nortanizing a given circuit network.

(5 × 4 = 20 marks)
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Section D

Problems-Write all relevant formulas, all important steps carry separate marks.

Answer any four questions.

Each question carries 4 marks.

25. Write down Neumann’s formula for mutual induction. Explain its importance.

26. Find the magnetic flux through a solenoid of length l with number of turns per unit length N and

radius R carrying a current I. Also calculate self inductance per unit length of the coil.

27. Find the energy stored in a long coaxial cable of length ‘l’ carries a current ‘I’ flowing down the

surface of the inner cylinder of radius ‘a’ and back along the outer cylinder of radius ‘b’.

28. Write down the boundary conditions for the electric and magnetic vectors E and B at an interface

separating two linear dielectrics of permittivities 1ε  and 2ε  and permeabilities 1µ  and 2µ .

29. A capacitor of 0.2 µF is first charged and discharged through a resistance of 10 megaohms. Find

the time, the potential takes to fall to ¼ of its original value.

30. An alternating voltage of 100 V at a frequency of 25 Hz is applied to a circuit consisting a resistance

1.5 Ω and an inductance of 0.01 Henry in series : (a) Find the current flowing ; (b) Phase difference

between e.m.f. and current ; and (c) Potential drop across resistor and inductor.

31. Apply Thevenin’s theorem to find the current through the load resistance, RL = 15 Ω in the following

network. Given R1 = 3 Ω, R2 = 12 Ω, V = 24 Volts with an internal resistance r = 1 Ω :

r

V

R1

R2 RL

(4 × 4 = 16 marks)
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Section E (Essays)

Answer in about two pages Answer any two questions.

Each question carries 10 marks.

32. Derive the Maxwell’s equations inside a polarized matter.

33. Find expressions for the transmission and reflection coefficients when a plane polarized

monochromatic wave of angular frequency ω  passes normally through the boundary between

two linear dielectrics.

34. Discuss the growth of current in a circuit containing an inductance L and a resistance R connected

in series with a cell of steady e.m.f. Explain the time constant of the circuit.

35. Obtain expressions for resultant e.m.f., impedence and power factor of an LCR series circuit when

an alternating current is flowing through it. Explain the resonance in LCR series circuit.

(2 × 10 = 20 marks)
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FIFTH SEMESTER B.Sc. DEGREE'EXAMINATION, N

Time
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PHY 5B O6/APY 5B O7_ELECTRODYNAMICS_II

Section A :

Answer all questions.

Each question carries I marh.

Write down the three dimensional wave equation in Cartesian co-ordinates.

If the gfit Henry can be expressed as c)'S/, then what are the values of r and y.

1.

2.

3.

4.

5. A series LCR circuit given O, # + Zb# + kzq= 0; becomes eritically damped if

Questions 6 to 10 : Write True or False :

6. When a current is passed through a coil, suspended freely in a magnetic field, it expgriences a
force in a direction grven by !'leming's left hand rule.

An LR circuit has inductance L and rgsistance R. Its time consta\t; t =

To determine the polarity of the voltage drop across a resistor, it is necessary to know thedirection
ofcurrent through the resistor

'In an electromagnetic wave, the phase difference between electric and:magnetic freld vectors E

Ampere-turns is also a unit of Inductance.

Intensity of elebtromagnetic wave is the average
electromagnetic wave.

(10x1=l0marks)

7,

8.

9

10. power per unit area transported by an

Ihrrr over
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Answer at kast six questions.

Eaeh questio;n carries 2 ruarks.

All questions can'be atten ,ed,.

Ouerall Ceiling 12.

11.WhatisthephysicalcontextofthestatementV.B=0?
. il:

L2. Write the wave equations governing electromagnetic field vectors E and B'in free space.

13.DefinemutualinductanceandcoupIingco.efficient

14, Dei{ve the expression for instantaneous charge during the growth of charge in an R-C circuit.

15. Explain ideal volt4ge source and ideal current sc,urce.

16. What are the conditions for a moving coil galvanometer to be dead beat ? How can it be

constructed ?

L7 . Aseries resonant circuit is referred as an acoeptor circuit, while a parallel resonant circuit is referred
as a rejector circuit. Explain.

: (6x2 = l2marks)

Section C

Answer at least four questions.

Each question carries 5 marhs.

All questions can be attended.

Ouerall Ceiting 2O.

18. Explain how Mraxwell modifred Ampere's law. Comment on the concept of displacement current.

19. What is the prin'ciple behind the working of a moving coil galvanotneter Explain,

20. Derive the boundary conditions for E, B, D and H at a boundary between two different media.

21. Explain how high.qesistanci can be measured by leakage method.

22. State and explain superposition theorem.

23. Explain thg use of operatorj in study of A,C. circuits.

24. Obtain the expression for the 'resistance' of d capacitor and 'resistance' of an'inductor using the

analysis of an a.c. circuit containing pure capacitance and pure inductance separately.

(4 x 5= 20 marks)
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' Section D

Ansilter at least three questions'

Each questian canies 6 marks' ,/
All questions ean be attend'ed /

Ouerall Ceiling 78'

ZB. A b00 turn coil with a cross.sectional area of 9 cm2 is removed in perpendicular direction frorn a

field of 4 T magnetic field in 0.125 s. What is the e:rrl.f. induced in the coil ?

.a

26. Prove that, ibr a=kc;

E, (*,r) = Eocos{hx - a,t)

satisfy the one dimensional wave equation.

arged through a resistance'of 2 megaohm27: A fully charged condenser of capacity 1 pF is disch

1g) C[lcul*e the tinie taken by charge to fall 36.87o of its initial value ; and (b) How long will it
tq|<e for the charge to fall to half of its initial value.

ZB. A laser beam has a power of 25 GW and diamet er of 2mm. Calculate the peak value of E andB.

.-, -- :"'BBi' ;t* 
dbl,uem'brk .ho*o treldw, frnd tfie l;alue orH, zuih'tr,at maximum riBB3i*lnu power will be

transferred to R". Find also the value of the maximum power and the power supplied by source

under these conditions.

3r) 2r!'

15v it,*

30. A sinusoidal voltage of peak value 283 V and frequency 50 ffz is applied to a series tCR circuit in

which R = 3 ohm, L =25.48 mH and C =796 pF. Find (a) The impedance of the circuit;&) the

phase difference betlveen the voltage across the source and the current ; and (c) the power dissipated

in the circuit.

A 60 cycle ac cireuit has a resistor of resist dnce 2ohm:and induetor of inductance 10 mH. {a) $Ihat

is the power factor ? (b) What capacitance if connected in the circuit will make the power factor

unity ?

(3x6=18marks)

A

R,L

B
c,

31.
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, ;fureugp trsy twa'Ermtiow.
i '" ! S1ipfti i,l*..#rbrls. : :
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32. Describe the behavior ofSeriee LCRcircgit.rrhen aae.m.f. E = Eoerd is applied acnoss it. Draw the
l:.

...,;i:ir:Fj-,1...
'l-..n::!..',:'::':ll.::'1::.-i,l:'';l'j.'.':.]r].,.]i:i:1I.i

38. Explain how tht*:'ddlfinductance of a coil cdnhe n*e* @,
84. What are mouochromatic plane waves ? Erptain Poynting vector anddBrivg,@ papreqsion for

average v*lue of energ5(u), intensity(I), Poynting vector(S), momemtumG) ani radiatioa
pryssurdB) of monqchrcmatie plane waves. . : ,.i . , ,.,.,

*rt]
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.; . .l''.1
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FIFTH SEMESTER B.Se. DEGREE EXAMINATION,
(CUCBCSS UG)

Physics/Apptied physics

PI{Y 58 O6/APY 5B O7_ELECTRODYNAMICS_I
Time : Three Hours Maximum : 80 Marks

:

Tttc symbols used, in the question paper haue their usual mcanings.

Section A

Ansuter in a word or a phrase.
Answer all questinns. :,

Each question carries L ntark.
.i

Displacement current is given by the equation : , if the electric'fierd is E.

The average power per unit area transported by an ''electrornagnetic wave is called
itc- r

'a

3' The phase difference between the current and the voltage across the resistance eonnected in series
mce and capacitor in an a.c. circuit is

4. The quality factor of an LCR circuit is given by

5' The velocity of electroma$r-etic waves in a medium with permittivity e and permeability p is givgn
by

Write True or False :

esn't exist..

7 - Electromagnetic wave is transverse and not longitudinal.

8. An ideat cun'ent source has infinite internal resistance.

L A paral6l resouant circuit is a rejector circuit. ' .

10. In a purely capacitive circuit the power consumed. is zero. 1\.

(10x1=10marks)

1.

2.

Turn over
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Section B

Answer..all qu;es,tions in two or three sentences.

Each, question carri.es 2 marks.

U
D 703SS

12. Give the Maxwell's equations in linear medium.

13. Define figure of merit of a moving coil mirror galvanometer. What is its unit ?

14. Show graphically the relation between current and e.m.f having a pure inductance. Explain.

15. What is j operator? Give one of its applications to A.C. Circuits.

16. State Maximum Power Tlansfer theorem. Give one of its applications.

L7. State Kirchoffs laws in Network theory.

(7 x2 = 14marks)

Answer any five questions iz paragraph of about o half a page to one page.
Each question earries 4lryrht.

18. Find Neumdnn formula for Mutual induction.

19. WhyAmpere Circuital law is to be modified ? How is it modified by Maxwell ?

20. What is radiation pressure due to electromagnetic field ? Find how it is related to intensity of the
wave.

2L. Plot the graph showing the relation between charge and time in (a) Critically damped ; and
(b) Oscillatory discharge of a capacitor. Give the conditions in each case

22. An insulated rvire has an iron core. An aluminium ring is slipped over the core so as to rest on the
top of the coil. If an alternating current is passed through the coil shorv that the coil will repel the
ring.

23. State Norton's theorem and explain it rvith an example

24. Write down the real electric and magrretic field for a monochromatic plane s,ave of amplitude Eo,

frequency or and phase angle zero that is travelling in the positive x direction ancl polarized in the
z direction.

-/ --

(5x4 =20marks)
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Section D
Problems- Write all releuant formulas, all important steps carry separate marhs.

Answ er any .four questinns.

Each questinn cati.es 4 marhs.

A long coaxial cable has current I flowing down the surface of the inner cylinder of radius a, and.
back along the outer cylinder of radius b. Find the magnetic energy stored in section of length l.
Are the electric field and magnetic field continuous at a boundary betrveen two different media ?

Find the relevant equations.

From Maxwell's equations find the wave equation for the Electric {ield in vacuum.

A capacitor 8pF is diseharged through a resi,stance. The time taken for half the charge on the
capacitor to leak is found to be 5 sdconds. Compute the value of the resistance.

An a. c of 100 V and 50 hertz is applied across a series circuit having an inductance of E henry, a
resistance of 100 ohm and a variable capacitance. At whatvalue of capacitance will the current in
the circuit be in phase with the applied voltage ? Calculate the current in this condition. ,

Usq Thevenin's thcorem to find the current in load resistarrce of 100.O in the circuit given.

tCIa l0gr

5A
i0v 100n

31. use superposition theorem to find current through the ba resistance.

I0n I0,$t

l2\t; rl fl

{4x4=16marks)

Turn over
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25.

26.

29.

30.
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. Section E (EssaYs)

Atrnswer in about two Pages

l

Eath questian carrics LO marhs.

" 3?. 'Explain how Maxwell's equations invaeuum are modified in Matter.'
' 

B3.l ,Fi.rd the boundary corrditions for reflection and transmission of electromagnetic wave, when

l , propaggted througha string which is tied onto a second string.
.i .

B4:.,',Discuss thegfowth of currentin aninductorin a circuitcontaining resistancecbnnected to a cell$

' . 
:i steady'e.m.f. Atso find the tiure constant of the circuit.

, 85. I Deseribe the Raleigh?s method to frnd the self inductance oJa coil withthe necessary diagram and-..:.'-
theory.
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FrFrI{ SEMESTER B'sc' ":T::r:H*tIoN? 
N

. PhYsics/APPlied PhYsics

PHY 58 O6/APY 5B O7_ELECTRODYNAMICS-II

Tirne : Three Hours Maximum : 80 Marks

symbols used in this question paper haue their usual m.eanings.

Section A

Answer in a word. or Phrase.

Answer all questions. Eo.ch question carri'es L mark^

1. Define Poynting vector.

2. lvI?ite down the Farada/s law of electromagnetic ihduction in integfal form'

B. If the r.m.s. value of voltage of a source is 100 volts, its peak value of voltage will be

4. If Io is the maximum value of current in an LR circuit connected to a cell of steady e.m.f. E, then

*"iL ao*1tlre expression for the instantaneors cwrent in the circuit at time l.

S. fur ideal current source is that voltage sollroe whose internal resistance is ---=--:-'

Questions 6 to 10- Write TTuc sr False'

6. For a moving coil galvanometer to be ballistic the moment of inertia of the moving system should

be large.

7. At very low frequencies a series RC circuit behaves like a purely capacitive circuit. 
.j

8. Efficiency of power transfer when maximum transfer of iower occurs is LO07o'

9.Paral1elcomponentsofHarecontinuousataboundarybetween.twodifferentmedia.

10. For a monochromatic plane electromagnetic wave, the electric and magnetic contributions are

equal.
(10x1=10marks)

' Section B

An s w ",,{;::;,::.- ; ;;' l;;;::Xfr ' z marks.

11. What do you mean by polarization of a wave ? How the polarization vector n is related to the plane

of vibration ?

12. Differentiate between conduction current and Displacement current'

Turn over
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ls.Defineintensityandradiationpresfiureofanelebtromagneticwave.

14. An e.m.f. E = Fodr, iS applied across a series LCR circuit. Derive the expression for average power'

What do you mean by wattless current ?

15. Write the physical context of ttre statement V ' B = 0 ?

16. An inductance L, capacitance c and resistance R is connected in series to a cen of e.m.f. E and the

capacitorisallowedtocharge.obtaintherelatjonbetweenL,CandRforthecircuittobedamped
oscillatory.Alsofindthefrequencyofoscillationinthecircuit.

L7. State and explain Kirchhoffs voltage law and current law'

fi x2= 14 marks)

:

section c 
).

Answerin a paragraphof aboutbalf a page to one ryg'
Answerrlnyftvequestions.Eachquestinncarri,es4mnrks.

18'obtainanexpressionfortheenergystoredperunitvolumeinthemagneticfieldofaninductor,'
I when a steady current io is established in it" 

I

1g, state Ampere,s law in magnetostatics. show that {mpere's law fairs for non-steady currents. l

rcantledeterminedusingHilbert,sMagnetici
20.DescribehowtheconstantKofaBallisticGalvanomete:

Standard. 
:

2L.GivethedifferentstepsinvolvedinNortonizingacircuitnetwork.i
22. Derive an expression for the velocity of propagation of a plane electromagnetib wave in a medium

of permeability p and permittivity e ' 
;

2g. obtain an expression for the growth and decay of chhrge in a capacitor through a resistance' 
j

ance can be converted into an equivalent i24. Explain how given voltage source with a series resistance can be converted into an equrvalel 
I

current source with a parallel resistance' ;

(5x4=20marks)

Section D

problem.s-write all releuant formulas. Alt tmportaru.t steps carry sepatate marhs'

Answeranyfourquestions.Eachquestioncarries4marks.

25. Find the induced e.m.f. in a 50 cm rod moving with a velocity of 2 nls perpendicular to a field of

2 x :Ira wb/m2.

26. Acircuitcontainsresistance 200C) and inductance at so hu.rry connected in series to an e.m'f'

100 volt. If the source is switched offi what will.be the current at the end of a) ore fourth of a

second; and b) halfa second'



29.

30.

D 506063

v
-27 . An a.c. supply of frequency 10000 and 110 V is connected across a circuit containing a resistance

of 10 ohrn, an inductance of 1 mH and a capacitor of 1 pF. find the value of the current- What must

be the value of the capacitance in order that the current may be maximum ? . ,

ZB. A solenoid has a length of 1 m. The number of turns per metre is 5 x 10a and diameter id 0.05 m.

Find the magnetic flux when a current 2 A flows through it. Also calculate the self inductance of

the coil.

Show that the standing wave f (z,t) = A sin (kz) cos (kvt) satisfies the classical wave equation.

An e.m.f. 200 V at 50 Hz is applied to a circuit containing an inductance of 100 mH and a resistance

25 ohm in series. calculate the magnitude and phase of the current.

Find the current through the load resistor R, using Thevinin's theorem, if Vs = 10 V,

Rr = Re = 10 f), Rz = 5 Q and Rl = 100 Cl

(4x4=16rnarks)

Section E

EssaYs. Answer in about two Pages.
Answer any two_questions Each questinn carries L0 marks'

Derive the transmission and reflection coefficients for a plane wave of frequency or, travelling in

the z direction and polarized in the r direction falling at the interface of two linear media at normol

incidence.

Explain self induction and mutual induction. Derive an expression for the force of repulsion between

a coil carrying A.C. and a neighboring conductor ?

With necessary theory explain how the self inductance of a coil can be measdred using Anderson's

bridge.

Explain.thej operator method in studying a.c. circuits. Discuss the theory of,LR circuit when an

alternating current is applied to it. Obtain expressions for the current and impedance of the eircuit.

(2 x 10 = 20 marks)

31.

32'.

33.

34.

35.
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FIFTH SEMESTER B.Sc. DEGREE EXAMINATION, NO\IENIBER 2OL7

. (CUCBCSS_UG)

Physics/Applied Physics

PHY 58 O6/APY 58 O7-ETECTRODYNAMICS_U

Time : Three Hours Maximum:80 Marks

Syrnbols used in this question paper haue their usual meanings.

Section A

(At.su)er in a word ot phrase).

Answer all questinns ; each questian carrics L mark.

r. 1i an LCR circuit ir 1.4. *n" circuit wiu beLC 4#'

2. Write down the Neumann formula for mutual inductance

3. How is Poynting vector (S) related to energy density (u) of electromagnetic waves ?

4. State the expression for instantaneous charge during the growth of charge in an R-C circuit.

Questinns 6 to LO : Write True ot False.. Questians 6 to L0 : Write T

6. AXB = - poJ + po eo ff ,**"ll's fourth equation in electromagnetism.
v9

7. A capacitor can store magnetic enerry in an electromagnetic field.

8. In an a.c. circuit containing pure inductance only, the current lags behind the e.m.f. by a phase

It

,'

9. Greater the time constant of an LR circuit, the more rapidly does the current die away.

10. An ideal current source has an inf,rnite internal resistance.

(10x1=10marks)

Turn over



13.

11.

12.

14.

15.

16.

17.

C sOgV

Section B

(Answer in Two ot tltree senten'ces).

Answer all questinns.

Each questinn carries 2 marks.

Discuss Faraday's laws of electromagnetic induction.

What is iadiation pressure ? Write the relation connecting intensity and radiation pressurb of an

electromagnetic wave.

What are the boundary conditions for E, B, D and H at a boundary between two different

media ?

Compare series LCR resonant circuit and parallel LCR resonant circuit.

Draw the circuit diagram for obtaining dc balance of Anderson's Bridge and obtain the dc balance

condition.

What are the conditions for a moving coil galvanometer to be ballistic?

State and explain maximum power transfer theorem.

(7 x2= 14marks)

Section C

Aiswer-in a paragraph of aboutbralf a page fo one page'

Answer anY five questions.

Each question carries 4 man*s

18. State Lenz law. Obtain the expression for energT stored in an inductor.

19. Derive an expression for the velocity of propagation of a plane electromagnetic wave in a linear

medium of permeability p and permittivity e

2tA. Give the different steps involved in jThevenizing a circuit network.

2L. Draw and explain circuit diagram for decay of current in LR circuit.

22. Obtain the classical wave equation.

Zg. Explain the condition for resonance in a series LCR circuit ? What is rqeant by sharpness of

resonance ?

24. Derive an expression for the torque on a current loop placed in a uniform magnetic field.

(5x4=20marks)
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Section D

Problems-write all releuant formulas.
Nl irnportant steps cairy separdte marks.

. Answer any fortr questions.

Each questian cami.es 4 rnarks.

A square wire loop of side 10 cm is perpendicular to a magnetic field of 4 x 10.3 T.

(a) What is thb magnetic flux through the loop ?

(b) If the field drops tn zero in 0.1 s, what average e.m.f. induced in the eircuit during this

time ?

Find the self inductance per unit length of a long solenoid of radius R and n turns per unit length,

carrying a curreni f.

The time averaged magnitude of the Poy:nting vector of sun's electromagnetic rad.iation received

at the upper surface of the earth,s.atmosphere, (s) = 1.35 x 103 wmz. Assuming that the

waves are plane sinusoidal, what are the magnitudes of the electric and magnetic fields (Use

ro = 8.85 x 10-12 F/m.)

If the charge on a capacitor of capacitance 2 microfarad in leaking through a high resistance of

100 mega ohms is reduced to half its maximum value, calculate the time of leakage.

An alternating potential of 100 volt and 50 hertz is applied across a series circuit having an

inductance of 5 henry, a resistance of 100 ohm. and a variable capacitance. At what value of the

capacitance will the current in the circuit be in phase with the applied voltage ? Calculate the

current in this condition. What will be the potential difference across the resistance, inductance

and capacitance at that time ?

Use Norton's theorem to find the current across

circuit :-

26.

27.

28.

29.

30. the load resistance'l0 ohm in the following

'A capacitor of 5 pF is first charged and then discharged through a resistance of 0.1 mega ohm.

What is the time in which the potential will decrease to 36.8 7o of its initial value ?

(4x4=16marks)
il;";;;;

31.
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Section E (Essays - Answer in about two pages)

Answer ary two questions.,4ttst

32. Explain how Maxwell modified Ampere's law. Derive Maxwell's equation in matter.

AS. An alternating e.m.f. is applied to (a) A prrre-resiptance ; (b) A pure inductance ; and (c) A pure

capacitance. Investigate the pfuase relatiqnship of the alternating curent with the e.m.f. in each

case. Explain the term'resistance'as referred to a capacitor and an inductor.

84. A plane electromagnetic wave is incident rcrrnally at the boundary of two non-conducting media.

Discuss the phenomenon of reflection and refraction.

35. Define charge sensitiveness of BG. Witti n'bcdssary iheory,.describe an experiment to dettirmine

the charge sensitiveness of BG using a standard condenser and [IMS.

d
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Time : firree Hours Maximum:80 Marks

. The symbols used in this questi,on paper haue their usual meanings.

Section A r:
Answer in a word or a phrase. I;

Answer qll questions. ' 
,.rt

Each question carries ! mnrk. t- -' L-

2' If Ps represents the permeability and es represents the permittivity of free space, the velocity of
electromagne-tib waves in free space is given by 

-. 

r ,......,3,.i'
3' The larger the ratio, R/L, the ' 

is the decay or".r""##a series LR circuit.
4. In a purely inductive circuit, the powerconsumed is _

Write Tlue or False :

7. Ttre wave vector & points in a direction perpendicular to the direction of piopagation and its
magpitude is the wave number.

when a.c. flows through an induetance, the back e.m.f. l4gs behind

An ideal constant current source has zero resistance.

the current by AZ.

11.

t2.

(10x1=10marks)
' Section BL)t UUl(rIl -f,,

Answer in two or three sentences. y' 
Answer all questions. b)rU :.5. ;

Each qircstion camies 2 marks.., ;' *: *', f-
(t *

What is Faraday's law ? Write its differential form. ;i

Write down the general wave equation. Give its solution. i,.

. \:.
I\rrn over
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13. mlt is Poynting vectoq ? Give an expression for the same.

L4. Give an expression for the instantaneous current in a series LR circuit. What are the terms
involved ?' : '

(
15. Show graphically the relation between e.m.f.

inductance.

16. what do you mean by the e-factor of a series resonant circuit ?

L7. Writ€ Kirchhoffs laws in network theory.

v e x Z= 14 marks)

Section C

Answer iz a paragraphof about half a page fo one page.
Answer any five questinns.

Each questian canie,s 4 marks.

18. Explain how Ampere's law is modified by Maxwell to includetime varying electric fields.

19.- A plane electromagnetic wave of angular frequency o, wave vector &r, traveling in the z direction

represented by Er (z"f)=Eor 
"i(kz-otl 

iand Bt(r,4=+ Doyei(\r-.r) g enters at normal

incidence from one linear medium to anottter. Writ€ expressions for the electric and magnetic
vectors for the reflected and transmitted waves. Assume that in the second medium, the wave
vector and vel<icity are given.by krand, ur, respectively. 

t

20. Show that the radiation pressure caused by an electromagnetic wave is equal to the ratio of the
intensity of the electromagnetic wave arrd the velocity of light.

21. Show graphically the decay of charge in a series LCR circuit corresponding to over-damped,
critically-damped and damped-oscillatory cases.

22. Compare a series and a parallel LCR resonant circuit.

23. What are the basic steps for converting a voltage source to a cument source ?

24. State:

(i) Ttrevenin's theorem; and

(ii) Superpositiontheorem

and current in an AC circuit containing a pure

(5x4=20marks)
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Section D

Prqblems'write all releuant.formulas, all important steps carry separate marks.Answer anjl fotr questionst.-
Eanh questian canics 4 marks.

25' write down the boundary conditions for the electric and magnetic vectors E and B at an interface
.sepaiating two linear dielectrics ofpermittivities e1 and e2 and permeabilities Fr and pz.

26. Writ€ down Neumann for.rnula for mutual induction. Discuss its importance.
27 ' For a plane monochrouratic wave, show that the momentum aensity stored in the field is theenerrydensrty divided by the velocity of the;;;;,t---'
28' ' 

A capacitor is charged by a DC supply through a resistanc e of 2Mo. If it takes 0.8 sec for thedischarge to reach three quarters of its final r"lo", what is the capacitance of the capacitor ?29. what is the nesonance frequency of a circuit containing. 
"ol ,rirral"i;; ;:;;;;;*_",of capacity 40lrF.

30' Find the current through the tr.5 o resistance in the fouowing circuit using Thevenin,s theorem :

1.5 r)

31' Find the current through the 8 o resistor of the following network using superposition theorem.:

10v
1r)

(4x4=16marks)

Trrr:rr over
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32.

Section E

Essays-Answer in about two pages.Eiea
Answer any two qucstions.

Eq:h question carrics LO marks..

Discuss tJ:e terms electric and magnetic polarization. What is the relation between the microscopic
and macroscopic fields, if the medium is linear ? Obtain Maxwetl's equations in matter.

Obtain the wave equation for tlre E and B vectors.in free space. Using a plaae wav6 solution show
that the electromagnetic waves are transverse in nature and the E and B vectors are-in phase and

Discuss the growth ofcurrent in a circuit containing an inductance L and a resistance R connected
in series with a cell of steady e.m.f. E. Explain the term time constant of the circuit.

Discuss the ineasurement of an inductance using Anderson bridge.

(2 x 10 = 2O marks)

38.

34.

35.
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(b) ,E =. esD + P.

(d) E = s,sP-D.

(b) - 1.

(d) Infrnity,

Reg. N

FIFTH SEIffiSTER, B.Sc. DEGREE (SUPPLEMEI{t
UGMTNATION, NO\IEMBER 2016

: physics

PH 5B O9-ELECTROD{NAMICS_II

(2013 Admissions)

finie: Three Hours

I. Objegtive questions (Answer aII questions) :

1 An inductor stores enerry in :

i

'l

)

Maximum :80 Weightage

(a) Itselectricfield. (b) Itsmagneticfield.

(c) Its electiic and magneticfields. (d) Its coil.

2 The Poynting vector is :

lro(a) E.B' (b) E%

E.ts
Po

J@)
ErB

3 The.speed of electromagnetic waves in free space is grven by:

(a) Fo6o. (b) .,ffi"q.

11

4. 'The relation between:the vectors electric field intensity E, electric flux density D and
polarizationPis: :

.,/

'\*;

..:

(c)
Po

(c) f,= e6P+D.

5 The power factor of a series r,esonant circuit is :

.(P D= esE+P.

(a) 1.

(c) lo.

f,#*:{h*"- .1 6 ---Ba^
*'..'4i&.- -'.]f

:='uo' 
't' 

).i..*-..-.--.---_.2' $
',.*i 

-: -,-*/ v
h"lflalatrasnQ

Turn over
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(b)
1

BC

>-

8 Kirchhoffs voltage Iaw is:eoncerned with :

(a) IR drops onlY.

(c) Junction voltages onlY.

C(d) 
RL.

(b) BatteryEMFs only.

' 7hl Both (a) and (b).

2

6 In an alcircuit wrth voltage v and current I, the polver developed is :

(a) VI.

G)

(d) Depends on the phase relation between V and I,

AssumingL, C, Rrepresentinginductance, capacitance and resistance, respectively, theqrrantity

which has the dimension of frequency is :

VI
T
YI
Jz

(c)

(a) RC.

RL(c) -x-.

State whether the following statements are True or False :

I Self inductancsof a coil depends on its geometry.

10 During one time constant, the current throggh a series LR'ciicuit rises to 87 % of its final

steady value.

11 An ideat constant voltage source has zero resistance.

(L2x%=Sweightage)

.l

13 Explain Lenz's law in electromagnetic induction.

14DiscussthenecessityofthetermdisplacementcuirentinMaxwell,sequations.

15 What do you mean by intensity of electromagnetic waves ?

16 Defrne the terms phase and phase constant ofrsinusoidal wave.

L7 What do you mean by a plane wave and write down the equation for a plane wave.
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L8 , Draw gpaphs representing over-damped, critically-damped and damped-oscillatory-cases of
the growth of charge in a series LCR circuit.

19 Discuss the term reactance of an a.c. circuit.

20 Draw the basid ciicuit of an a.c. bridge and write down the condition for balance.

2l Using"T'-spgrator, writ€ down the voltage-current relationship in a purely inductive and a

seriesLC circuit.

(gxt_gweightage)

22 Wrrtedown the Maxwell's 
"qrr.tinrr. 

and explain the terms involved.

23 Write down the boundary conditions satisfied by electromagnetic fields at the interface between

two media ofdifferent permeabilities and permittMties.

?4 Write down the expression for enerry density and momentum density of an electromagnetic

\ rave.

25 AseriescombinationhavingR= lMQandC =0.02pFisconngctedtoad.c.voltagesourceof
100 V. Determine (i) TTre time constant of the circuit ; (ii) Capacitor voltage after 0.02 second ;

and (iii) Capacitor voltage after 0.04 second.

26 Apure resistance of 50 CJ is in series with a eapacitance of 100 pF.Ttre combination is connected

to a 100 V, 50 Hz supply. Determine the (i) Impedance ; (ii) Power factor ; (iii) Voltage across

resistance ; and (iv) Voltage across capacitance.

2? Using superposition theorem, calculate the current in each.branch of the following
network:-
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28 In the following figure, determine the cur'rent through the load resistance 5 Q using Norton's

Br,= 5c)

,.

29 Obtain- the wave.equation,forrthe.electric and magnetic field vectons E and Brin &ee space.

Discuss th9 term po-tarization and prove that electroriragneticwaves are tranwe,Ise in nature.

30 \llhat is the working principle of ir ballistic ga]vanometer ? Obtain an expression relating the-
charge flolving through a ballistic galvanometer and the corresponding deflection.

3 1 : Obtain the relation between voltage and current in a series LCB ciicuit. Discuss tl ie resonanee

ofthe circuit.

(2x4=Sweightage)

a

rv.
f .'

'-\t\Ir
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Time : Three Hours Maximum : 30 \4Jeightage

I. Objective questions ({nswer oll questions) :

1 Which among the following is a wrong statement ? ,/
/,'(a) Electromagnetic waves are produced by accelerating charges. /

(b) Electromagnetic waves are transverse in nature. /,/
(c) Electromagnetic waves travel with the same speed irrespective of tliS-nature of the

medium.

(d) Electromagnetic waves traveiwith the velocity of light in vacuum.

2 The Poynting vector is given by :

3 In free space, electromagneti'c waves propagate at a speed of :

Iro(a) E. B'

E.B
k) ;-

(a) poeo.

1
(c) lffi

G) ,%

ExB(d) 
r.,.

(b) ,tr-;.,

1(d)' 
,,r..

The relation between the vectors magnetic field intensity H, magnetic flux density B and
magnetization M is :

(a) B = Fo (H + M). (b) H =rb (B * M).

(c) M=po(H+B). (d) B=Fo(HxM).

Turn over
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The power factor of a circuit is unity. Then the impedance of the eircuit is :

(a) Inductive.

(b) Capacitive

(c) Resistive.

(d) Partially inductive and partially capacitive

ln an a.c. circuit with voltage v and current I, the power developed is :

(a) VI.

(b) +

(c)
VI

^12

(d) Depends on the phase relation betvieen V and I.
7 Assuming L, C, R representing inductance, capacitance

quantiSqwhi$has the dimension of frequency is- :

(a) RC.

RL(c) 
C

8 ' Superposition theorem is based on the concqtt of :

State whether the following siatements are TRUE or FALSE :

9 Magnetic monopoles do not exist.

10 In a series LR circuit, as the value of I,i(ft:decreases, it takes a longer time for the current to
reach its maximum value.

11 An ideal constant current source has infinite resistance.

12 Lower the Q-actor of a circuit, narrower is its bandwidth.

-.v
D 90919

and resistance, xispectively, the

(a) Linearity.

(c) Reciprocity.

(b) Duallty.
(d) Multiplicity.

(L2xL/t=Sweightage)
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II. . Short answer questions (Answer o/l questions) :

13 Explain Lenz's law in electromagnetic induction.
14 Discuss the necessity of the term displacement current in Maxwell,s equations.
15 what do you mean by intensity of erectromagnetic waves ?

16 Define the terms phase and phase constant of a sinusoidal wave.

17 What do you mean by a plane wave and write down the equation for a plane wave.
18 Show graphically the decay of charge in a series LCR circuit corresponding to over-damped,

critically-damped and damped oscillatory cases.

19 What do you mean by wattles current ?

20 Draw the basic circuit of an a.c. bridge and write down the condition for balance.
2t Write down the voltage-current relationship in a purely capacitive and a series RC circuit

using j-operator.

(9x1=gweightage)
IIII. Short essay questions (Answer any fiue questions) :

22 Obtain an expression for the energy stored in a magnetic field due to the establishment of
current.

comment on the symmetry of Maxwell's equations in free space.

Write down the expression for energy density and momentum density of an electromagnetic
wave and explain the terms used.

A coil having R = 120 Q and L = 24H is connected to a L2Y battery. Determine (i) the time
constant of the circuit (ii) current after 0.i second ; and (iii) current after 1 second.

A pure resistance of 50 o is in series with a pure capacitance of 100 pF. The combination is
connected to a 100 v, 50 Hz suppry. Determine the (i) impedance ; (ii) power factor ;
(iii) voltage across resista4ce ; and (iv) voltage across capacitance.

Using superposition theorem, calculate the current in each branch of the following network :-

6C) 40

23

24

25

26

27



28

4

the current through the 15
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Cl resistance in the followingUsing Thevenin's
figure:-

theorem, find

(5x2=
w. Essay questions (Answer any two questions)

29 Obtain the wave equation for ttre electric and magnetic field vectors E and B in free space.
Disess the term polarizati6n and prove that electromagnetic $raves are transverse in nature.

30 Wh.et is the working prifrciidd'of a brallistic galvanpmeter ? Obtain an eiliession relating the
charge flowing through a ballistic galvanometer and the correspondin$deflection.

3'1. DiCcuss the resonance of a parallel resonant cireuit. Compare f,€sonance in series and parallel

- 
t-, 

'

(2x4=Sweightage)

I

10 weightaqb)
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(a) Electro generator.

(c) Ammeter.

2. An inductorrnay store energy in :

(a) Electric field

(a) Decreases to half.

(c) Increases 4 fold.

(b) Galvanometer.

(d) Electric motor.

G) Its coils.

(b) Ohm.

(d) Heber.

G) are not polarized.

(d) lohgitudinal and non polarized.

3.

4.

5.

(c) magnetdese*r[.q*-j-.**an*s";.:**(*) .f,6ttrftf,ectrieamd rnagnetic fields

current is related to the-.
U{pE has the dimensions of--
Itductive reactance L ro of a coil is expressed as

(a) Ampere.

(c) mho.

G) Is doubled-

(d) fncreases 8 fold.

7 ' The displacement current flows in the dielectric of a.capacitor when the p.d across the plates :

(a) Increases with time. G) Decreases with time.
(c) Neither increases nor decreases. (d) Increases and decreases with time.

8. Electromagnetic waves :

(.] are polarized.

(c) are longitudinal.

FIFTH SEMESTER B.SC. DEGREE EXAIVIINATION, NOd!B,PR 2014
(UG-CCSS)

Core Course.

Physics/Applied Physics

PH 5B Og/AP 5B I1_ELECTRODYNAMICS U

PartA
Answer qll questions.

Each question carrics y+ weightage.

1. The law of electromagnetic induction has been used in the construction of :

6' In an LCR circuit the inductance and capacitance are doubled, then the resonant frequency ofthe
circuit :

Turn over
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9. The current through a coil of wire when connected to a 200V, lllfi? supply is 2A. If the pou/er
consumed is 200W the power factor is

(a) 2. G) 1.

(") 0.5. (d) zero.

10. The self inductance of a coil is measured using :

(a) Wheatstone's bridge. (b) Anderson bridge.

11. While applytng Kirchoff's laws/the assumed direction of current flow is :

(a) clockwise. (b) anti-clockwise.
(c) either clockwise or leftto right. (d) None of the above.

L2,Superpositiontheoremcanbeappliedon1ytocircuithaving

(a) Linear bilateral. (b) Non linear
(c) Passive. (d) Resistive.

(L2xyt=Bweightage)
Part B

: - Answer all questions. j
Each question carrics L weightage. , , .- --.--"-_ ...r.-':.

13. State Faraday's law of electromagnetic induction.

L4. Give Maxwell's modification of ampere,s law.

15. Give Maxwell's equation for a region of finite conductivity

16. What is Phase velocity of an electromagnetic wave ?

L7 - Define inductive reactance and capacitance reactance.

18. What is a BG ? How are eddy currents reduced in BG ?

' 19. What are the characteristics of an AC sine wave?

20. State and explain Kirchoff,s current law.

21. What is an ideal constant current source ?

(9x1=gweightage)
Part C

,Answer any frve questions.
Each questian carrics 2 weightage

22' Derive an expression for the energy stored in an inductance. Calculate the energy of an inductor
having an inductance of 60 mII when a current of 24 flows through it.

23. In a plane electromagnetic wave the electric field oscillates sinusoidally at a frequency of 20mhz
and amplitude 48V/m. What is thewavelength ofthewave ?Whatis the amplitude ofthe oscillating
magnetic freld ?
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State and prove Poyntingis theorem.

An alternating current is represented by t = L41.4 sin 62gt. calculate : (a) its frequency ; (b) rms
value; (c) average value.

A sinusoidal voltage V(t) = 200 sin 1000t is applied across a pufe inductance of 0.02H. Detemine :
(a) the current r(r) ; (b) Instant power ; (c) average power consumed. -

An electric Iarnp marked 100 volts DC consumes a current of 10 amps. It is connected to a 200 Volt
50 cycles I sec AC mains. calculate the inductance of the choke.

State and prove the maximirm power transfer theorem.

i,.;., :, 
(5x2=loweightage)

,Answer any two questions.
Each question-caffUi A, weightage.

Derive Maxwell's equations in an isotropic dielectric medium.

Des|ibe the experimental metrhod to determine the change seasitiveness of BG using a standard
cordenser and Hibbert's magnetic standard. . r / .

Derive an expression for the e.m.f. and im@ance sf an AC series resonant circuit.

24.

25.

26.

27:

29.

s0;

28.

31.

(2x4=Sweightage)
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